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Foreword
This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version X.y.z
Where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

. The present document establishes the minimum RF characteristics and minimum performance requirements for E-
UTRA User Equipment (UE).

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.
- For a specific reference, subsequent revisions do not apply.

- For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a
GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as
the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

2] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"

[3] ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000".

[4] 3GPP TS 36.211: "Physical Channels and Modulation".

[5] 3GPP TS 36.212: "Multiplexing and channel coding".

[6] 3GPP TS 36.213: "Physical layer procedures".

[7] 3GPP TS 36.331: " Requirements for support of radio resource management ".

[8] 3GPP TS 36.307: " Requirements on User Equipments (UEs) supporting a release-independent
frequency band".

[9] 3GPP TS 36.423: "X2 application protocol (X2AP) ".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in
the case of a single component carrier. A term defined in the present document takes precedence over the definition of
the same term, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers.

Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated
channel bandwidth.

Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission
bandwidths.
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Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a
specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and
maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by
a UE.

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference
for transmitter and receiver RF requirements.

Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements
based on co-existence for un-coordinated operation within the spectrum block.

Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.

Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink
occur.

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized
operation are not met.

3.2

For the purposes of the present document, the following symbols apply:

Symbols

BWCharmel
BWChanneliCA
BWas

Channel bandwidth
Aggregated channel bandwidth, expressed in MHz.
Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.

Eys Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e.
excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B
transmit antenna connector

E The received energy per RE of the wanted signal during the useful part of the symbol, i.e.
excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the
allocated RB(s), divided by the number of RE within this allocation, and normalized to the
subcarrier spacing) at the UE antenna connector

F Frequency

Fineerterer (0ffset)  Frequency offset of the interferer

Fnterferer Frequency of the interferer

Fc Frequency of the carrier centre frequency

Fea_tow The centre frequency of the lowest carrier, expressed in MHz.

Fca nigh The centre frequency of the highest carrier, expressed in MHz.

FprL_tow The lowest frequency of the downlink operating band

FpL high The highest frequency of the downlink operating band

FuL tow The lowest frequency of the uplink operating band

FuL high The highest frequency of the uplink operating band

Fedge 1ow The lower edge of aggregated channel bandwidth, expressed in MHz.

Fedge nigh The higher edge of aggregated channel bandwidth, expressed in MHz.

Fofset Frequency offset from Fc nign to the higher edge or Fc 1w to the lower edge.
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or

~

or

ot

Lcra

oc2

N,

oc3

Noffs-pL
Notts-uL

N,

otx

Ngrs
NRBiagg

NRB_alloc

NuL
Rav
Pemax
Pemax e
Pemax
Pemax,c

P Interferer
P PowerClass
Pumax
RBSTZIIT
AFooB
ARjp ¢

ATig

ATc

The power spectral density of the total input signal (power averaged over the useful part of the

symbols within the transmission bandwidth configuration, divided by the total number of RE for
this configuration and normalised to the subcarrier spacing) at the UE antenna connector,
including the own-cell downlink signal

The total transmitted power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B
transmit antenna connector

The total received power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the UE
antenna connector

The received power spectral density of the total noise and interference for a certain RE (average

power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE
antenna connector

The length of a contiguous resource block allocation

Cyclic prefix length

Downlink EARFCN

The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as
measured at the UE antenna connector
The power spectral density of a white noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in non-CRS symbols in ABS subframe from cells that
are not defined in a test procedure, as measured at the UE antenna connector.
The power spectral density of a white noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in CRS symbols in ABS subframe from all cells that
are not defined in a test procedure, as measured at the UE antenna connector.

The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined
in a test procedure, as measured at the UE antenna connector

Offset used for calculating downlink EARFCN

Offset used for calculating uplink EARFCN

The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B
transmit antenna connector

Transmission bandwidth configuration, expressed in units of resource blocks

Aggregated Transmission Bandwidth Configuration The number of the aggregated RBs within the
fully allocated Aggregated Channel bandwidth.

Total number of simultaneously transmitted resource blocks in Aggregated Channel Bandwidth
configuration.

Uplink EARFCN

Minimum average throughput per RB

The configured maximum UE output power.

The configured maximum UE output power for serving cell c.

Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [7].
Maximum allowed UE output power signalled by higher layers for serving cell c. Same as IE
P-Max, defined in [7].

Modulated mean power of the interferer

Prowerciass 1S the nominal UE power (i.e., no tolerance).

The measured configured maximum UE output power.

Indicates the lowest RB index of transmitted resource blocks.

A Frequency of Out Of Band emission.

Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving
cell c.

Allowed maximum configured output power relaxation due to support for inter-band CA
operation, for serving cell c.

Allowed operating band edge transmission power relaxation.
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ATce

Allowed operating band edge transmission power relaxation for serving cell c.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

TR 21.905 [1].

ABS
ACLR
ACS
A-MPR
AWGN
BS

CA
CA X
CA X-Y
CcC

CPE
CPE_X
CW

DL
eDL-MIMO
EARFCN
EPRE
E-UTRA
EUTRAN
EVM
FDD
FRC
HD-FDD
MCS
MOP
MPR
MSD
OCNG
OFDMA
0OOB

PA

PCC
P-MPR
PSS
PSS_RA
RE
REFSENS
r.m.s
ScC
SNR

SSS
SSS_RA
TDD

UE

UL
UL-MIMO
UMTS
UTRA
UTRAN
xCH_RA
xCH_RB

Almost Blank Subframe

Adjacent Channel Leakage Ratio

Adjacent Channel Selectivity

Additional Maximum Power Reduction

Additive White Gaussian Noise

Base Station

Carrier Aggregation

CA for band X where X is the applicable E-UTRA operating band
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band
Component Carriers

Customer Premise Equipment

Customer Premise Equipment for E-UTRA operating band X
Continuous Wave

Downlink

Down Link Multiple Antenna transmission

E-UTRA Absolute Radio Frequency Channel Number
Energy Per Resource Element

Evolved UMTS Terrestrial Radio Access

Evolved UMTS Terrestrial Radio Access Network
Error Vector Magnitude

Frequency Division Duplex

Fixed Reference Channel

Half- Duplex FDD

Modulation and Coding Scheme

Maximum Output Power

Maximum Power Reduction

Maximum Sensitivity Degradation

OFDMA Channel Noise Generator

Orthogonal Frequency Division Multiple Access
Out-of-band

Power Amplifier

Primary Component Carrier

Power Management Maximum Power Reduction
Primary Synchronization Signal

PSS-to-RS EPRE ratio for the channel PSS

Resource Element

Reference Sensitivity power level

Root Mean Square

Secondary Component Carrier

Signal-to-Noise Ratio

Secondary Synchronization Signal

SSS-to-RS EPRE ratio for the channel SSS

Time Division Duplex

User Equipment

Uplink

Up Link Multiple Antenna transmission

Universal Mobile Telecommunications System
UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network

xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS
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4 General

4.1 Relationship between minimum requirements and test
requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 36.521-1 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each
test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements.

The measurement results returned by the Test System are compared - without any modification - against the Test
Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].

4.2 Applicability of minimum requirements

a) In this specification the Minimum Requirements are specified as general requirements and additional requirements.
Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios

b) For specific scenarios for which an additional requirement is specified, in addition to meeting the general
requirement, the UE is mandated to meet the additional requirements.

c) The reference sensitivity power levels defined in subclause 7.3 are valid for the specified reference measurement
channels.

d) Note: Receiver sensitivity degradation may occur when:

1) the UE simultaneously transmits and receives with bandwidth allocations less than the transmission bandwidth
configuration (see Figure 5.6-1), and

2) any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the downlink
center subcarrier.

e) The spurious emissions power requirements are for the long term average of the power. For the purpose of reducing
measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce
the uncertainty due to the statistical nature of the signal.

4.3 Void

4.3A  Applicability of minimum requirements (CA, UL-MIMO, eDL-
MIMO)

The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, and eDL-MIMO are specified as suffix A,
B, C, D where;

a) Suffix A additional requirements need to support CA

b) Suffix B additional requirements need to support UL-MIMO
¢) Suffix C additional requirements need to support TBD

d) Suffix D additional requirements need to support eDL-MIMO

A terminal which supports the above features needs to meet both the general requirements and the additional
requirement applicable to the additional sub-clause (suffix A, B, C and D) in clauses 5, 6 and 7. Where there is a
difference in requirement between the general requirements and the additional sub-clause requirements (suffix A, B, C
and D) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional sub-clause.
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A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) in clauses 5, 6 and 7 shall meet all
of the separate corresponding requirements.

4.4 RF requirements in later releases

The standardisation of new frequency bands may be independent of a release. However, in order to implement a UE that
conforms to a particular release but supports a band of operation that is specified in a later release, it is necessary to
specify some extra requirements. TS 36.307 [8] specifies requirements on UEs supporting a frequency band that is
independent of release.

NOTE: For terminals conforming to the 3GPP release of the present document, some RF requirements in later
releases may be mandatory independent of whether the UE supports the bands specified in later releases
or not. The set of requirements from later releases that is also mandatory for UEs conforming to the 3GPP
release of the present document is determined by regional regulation.

3} Operating bands and channel arrangement

51 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other operating bands and channel bandwidths may be considered in future releases.

5.2 Void
5.3 Void
5.4 Void

5.5 Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.
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Table 5.5-1 E-UTRA operating bands

E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
Operating BS receive BS transmit Mode
Band UE transmit UE receive
FuL_low — FuL_high FoL_low — FbL_high
1 1920 MHz - 1980 MHz 2110 MHz 2170 MHz FDD
2 1850 MHz - 1910 MHz 1930 MHz 1990 MHz FDD
3 1710 MHz - 1785 MHz 1805 MHz 1880 MHz FDD
4 1710 MHz - 1755 MHz 2110 MHz 2155 MHz FDD
5 824 MHz - 849 MHz 869 MHz 894MHz FDD
6’ 830 MHz — 840 MHz 875 MHz 885 MHz FDD
7 2500 MHz - 2570 MHz 2620 MHz 2690 MHz FDD
8 880 MHz - 915 MHz 925 MHz 960 MHz FDD
9 17499 MHz - 1784.9 MHz 1844.9 MHz 1879.9 MHz FDD
10 1710 MHz - 1770 MHz 2110 MHz 2170 MHz FDD
11 14279 MHz - 1447.9 MHz 1475.9 MHz 1495.9 MHz FDD
12 699 MHz - 716 MHz 729 MHz 746 MHz FDD
13 777 MHz - 787 MHz 746 MHz 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz 768 MHz FDD
15 Reserved Reserved FDD
16 Reserved Reserved FDD
17 704 MHz - 716 MHz 734 MHz 746 MHz FDD
18 815MHz - 830 MHz 860 MHz 875 MHz FDD
19 830 MHz - 845 MHz 875 MHz 890 MHz FDD
20 832MHz - 862 MHz 791 MHz 821 MHz FDD
21 14479 MHz - 1462.9 MHz 1495.9 MHz 1510.9 MHz FDD
22 3410 MHz — 3490 MHz 3510 MHz 3590 MHz FDD
23 2000 MHz - 2020 MHz 2180 MHz 2200 MHz FDD
24 1626.5MHz — 1660.5 MHz 1525 MHz 1559 MHz FDD
25 1850 MHz - 1915 MHz 1930 MHz 1995 MHz FDD
26 814 MHz - 849 MHz 859 MHz 894 MHz FDD
27 807 MHz - 824 MHz 852 MHz 869 MHz FDD
28 703MHz - 748 MHz 758 MHz 803 MHz FDD
33 1900 MHz - 1920 MHz 1900 MHz 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz 2400 MHz TDD
41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz - 3600 MHz 3400 MHz 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz 3800 MHz TDD
44 703MHz - 803 MHz 703 MHz 803 MHz TDD

NOTE 1: Band 6 is not applicable
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5.5A  Operating bands for CA

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1 and 5.5A-2.

Table 5.5A-1: Intra-band contiguous CA operating bands

E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL_low — FuL_hign FoL_low — FbL_high
CA 1 1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz FDD
CA_7 7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz FDD
CA 38 38 2570 MHz | — | 2620 MHz 2570MHz | — | 2620 MHz TDD
CA_40 40 2300 MHz | — | 2400 MHz 2300 MHz | — | 2400 MHz TDD
CA_41 41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
Table 5.5A-2: Inter-band CA operating bands
E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL low — FuL high FpL low — FpL high
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CA_1-5 5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz FDD
1 1920 | — | 1980 MHz 2110 | — | 2170 MHz
CA_1-18 18 815 | — | 830 MHz 860 | — | 875 MHz FDD
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CA_1-19 19 830 MHz | — | 845 MHz 875 MHz | — | 890 MHz FDD
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CA_1-21 21 14479 MHz | — | 14629 MHz | 14959 MHz | — | 1510.9 MHz FDD
2 1850 MHz | — | 1910 MHz 1930 MHz | — | 1990 MHz
CA_2-17 17 704 MHz | — | 716 MHz 734 MHz | — | 746 MHz FDD
3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz
CA_3-5 5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz FOD
3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz
CA_3-7 7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz FDD
3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz
CA_3-20 20 832 MHz | — | 862 MHz 791 MHz | — | 821 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-12 12 699 MHz | — | 716 MHz 629 MHz | — | 746 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-13 13 777 MHz | — | 787 MHz 746 MHz | — | 756 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-17 17 704 MHz | — | 716 MHz 734 MHz | — | 746 MHz FDD
7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz
CA_T-20 20 832 MHz | — | 862 MHz 791 MHz | — | 821 MHz FDD
5.5B  Operating bands for UL-MIMO

E-UTRA UL-MIMO is designed to operate in the operating bands defined in Table 5.5-1.

5.6

Table 5.5B-1: Void

Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
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Table 5.6-1: Transmission bandwidth configuration Nrs in E-UTRA channel bandwidths

Channel bandwidth
BWchannel [MHZ] 14 3 5 10 15 20
Transmi_ssion_bandwidth 6 15 25 50 - 100
configuration Nrp

Figure 5.6-1 shows the relation between the Channel bandwidth (BW channel) and the Transmission bandwidth
configuration (Ngg). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the
channel bandwidth, i.e. at Fc +/- BWchannel /2.

Channel bandwidth [MHz]
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Transmission bandwidth configuration [Nrg]

i Transmission i
' bandwidth !

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

i « - i
Q1 PV " 10
=51 1 1 13
I I VL M asaasma R R R R R R R R ER R R Jrararen R R R AR R R [T [
g : — r—yﬁ,—\hﬁ,—y—f—\ﬁ,—y—y—q: : g
2 3 18
o) 4 E 1@
Q| H ] =3
I E s

1 : m :

: H o (1] 1

1 —_ | 1

1 [eN[e] 1

i |2 ’

! *8 :

1 1

1 1

1 1

it HIl
“"“' I\ J ’.."n.

----- Y !
............ | . hLLTT TS,
Active Resource Blocks Center subcarrier (corresponds to
DC in baseband) is not transmitted
in downlink

Figure 5.6-1: Definition of channel bandwidth and transmission bandwidth configuration for one
E-UTRA carrier

5.6.1 Channel bandwidths per operating band

a) The requirements in this specification apply to the combination of channel bandwidths and operating bands shown
in Table 5.6.1-1. The transmission bandwidth configuration in Table 5.6.1-1 shall be supported for each of the specified
channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
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Table 5.6.1-1: E-UTRA channel bandwidth

E-UTRA band / Channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Band
1 Yes Yes Yes Yes
2 Yes Yes Yes Yes Yes' Yes'
3 Yes Yes Yes Yes Yes' Yes'
4 Yes Yes Yes Yes Yes Yes
5 Yes Yes Yes Yes'
6 Yes Yes'
7 Yes Yes Yes® Yes™" 3
8 Yes Yes Yes Yes'!
9 Yes Yes Yes' Yes'
10 Yes Yes Yes Yes
11 Yes Yes'
12 Yes Yes Yes' Yes'
13 Yes' Yes'
14 Yes' Yes'
17 Yes' Yes'
18 Yes Yes' Yes'
19 Yes Yes' Yes'
20 Yes Yes' Yes' Yes'
21 Yes Yes' Yes'
22 Yes Yes Yes' Yes'
23 Yes Yes Yes Yes Yes' Yes'
24 Yes Yes
25 Yes Yes Yes Yes Yes' Yes'
26 Yes Yes Yes Yes' Yes'
27 Yes Yes Yes Yes!'!
28 Yes Yes Yes' Yes' Yes'?
33 Yes Yes Yes Yes
34 Yes Yes Yes
35 Yes Yes Yes Yes Yes Yes
36 Yes Yes Yes Yes Yes Yes
37 Yes Yes Yes Yes
38 Yes Yes Yes® Yes®
39 Yes Yes Yes Yes
40 Yes Yes Yes Yes
41 Yes Yes Yes Yes
42 Yes Yes Yes Yes
43 Yes Yes Yes Yes
44 Yes Yes Yes Yes Yes
NOTE 1: ' refers to the bandwidth for which a relaxation of the specified UE receiver
sensitivity requirement (subclause 7.3) is allowed.
NOTE 2: 2 For the 20 MHz bandwidth, the minimum requirements are specified for
E-UTRA UL carrier frequencies confined to either 713-723 MHz or 728-
738 MHz
NOTE 3: 3refers to the bandwidth for which the uplink transmission bandwidth can
be restricted by the network for some channel assignments in FDD/TDD
co-existence scenarios in order to meet unwanted emissions requirements
(Clause 6.6.3.2).

b) The use of different (asymmetrical) channel bandwidth for the TX and RX is not precluded and is intended to form
part of a later release.
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5.6A Channel bandwidth for CA

For intra-band contiguous carrier aggregation Aggregated Channel Bandwidth, Aggregated Transmission Bandwidth
Configuration and Guard Bands are defined as follows, see Figure 5.6A-1.

Aggregated Channel Bandwidth, BWchannei_ca [MHz]
>:
o i
H Aggregated Transmission Bandwidth Configuration, iz
mi < i3
tg' o Lowest Carrier Transmission " . L il
@ g Bandwidth Configuration, . . H'g‘;iz‘yﬁgm%’;ﬁ;:z‘;::" é_"
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Fedgeo Foson For each carrier, the center sub carrier (corresponds ehiah Feagenigh

to DC in baseband) is not transmitted in downlink

Figure 5.6A-1. Definition of Aggregated channel bandwidth and aggregated channel bandwidth edges

The aggregated channel bandwidth, BW channel_ca, 1s defined as
BWhannel ca = Fedge high - Fedgelow [MHZ].

The lower bandwidth edge Feqge,low and the upper bandwidth edge Feage,nign of the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedge,low = FC,lc»w - Foffsel,low
Fedge,high = Fc nigh T Foffset,high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest
assigned edge component carrier and are defined as

Foffset,low =0.1 SNRB,low 2+ BWags [MHZ]
Fotfsethigh = 0.18Nrp nigh/2 + BWgs [MHz]

where Ngg jow and Nrg high are the transmission bandwidth configurations according to Table 5.6-1 for the lowest and
highest assigned component carrier, respectively. BWgg denotes the Nominal Guard Band and is defined in Table 5.6A-

1, and the factor 0.18 is the PRB bandwidth in MHz.

NOTE: The values of BWchamel ca for UE and BS are the same if the lowest and the highest component carriers
are identical.

Aggregated Transmission Bandwidth Configuration is the number of the aggregated RBs within the fully allocated
Aggregated Channel bandwidth and is defined per CA Bandwidth Class (Table 5.6A-1).
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Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

CA Bandwidth Aggregated Maximum Nominal Guard Band BWgs
Class Transmission number of
Bandwidth CcC
Configuration

A NRrB,agg < 100 1 0.05BWchannel(1)

B NRB,agg < 100 2 FFS

C 100 < NRB,agg < 200 2 0.05 max(BWchannel(1),BWchannel(2))
D 200 < NRB,agg < [300] FFS FFS

E [300] < NRs.agg < [400] FFS FFS

F [400] < Nrs.agg < [500] FFS FFS

NOTE 1: BWochannel(1) and BWchanneli2) are channel bandwidths of two E-UTRA component carriers
according to Table 5.6-1.

The channel spacing between centre frequencies of contiguously aggregated component carriers is defined in clause
5.7A.1.

5.6A1

The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with
associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configuration is a
combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous
carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation
bandwidth class.

Channel bandwidths per operating band for CA

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a
bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE
can indicate support of several bandwidth combination sets per band combination. Furthermore, if the UE indicates
support of a bandwidth combination set that is a superset of another applicable bandwidth combination set, the latter is
supported by the UE even if not indicated.

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and
bandwidth combination sets specified in Table 5.6A.1-1. Requirements for inter-band carrier aggregation are defined
for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2.

The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre
unless stated otherwise in Table 5.6A.1-1 or 5.6A.1-2.

Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band
contiguous CA

CA Configuration / Nrs_agg

CA E- 50RB+100RB | 75RB+75RB | 75RB+100RB | 100RB+100RB | Maximum Bandwidth
Configuration | UTRA | (10 MHz + 20 (15 MHz + (15MHz + 20 (20 MHz + 20 | aggregated | Combination
Band MHz) 15 MHz) MHz) MHz) bandwidth Set
[MHZz]

CA_1C 1 Yes Yes 40 0
CA 7C 7 Yes Yes

CA_38C 38 Yes Yes

CA_40C 40 Yes Yes Yes 40 0]
CA_41C 41 Yes Yes Yes Yes 40 0

NOTE 1: The CA Configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the
indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.
NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 26




Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA
CA operating / Channel bandwidth
E- Maximum | g, qwidth
CA Configuration | UTRA | M | 3MHz | s5MHz | 1O 15 | 20 MHz | 299regated | . o hination
MHz MHz MHz bandwidth
Bands set
[MHZz]
1 Yes
CA _1A-5A 5 Yes 20 0
1 Yes Yes Yes Yes
CA_1A-18A 18 Yes Yes Yes
1 Yes Yes Yes Yes
CA_TA-19A 19 Yes Yes Yes 35 0
1 Yes Yes Yes Yes
CA_IA-21A 21 Yes Yes Yes
2 Yes Yes
CA_2A-17A 17 Yes Yes
CA_3A-5A
- 3 Yes 20 1
5 Yes Yes
3 Yes Yes Yes Yes
CA_3A-TA 7 Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-20A 20 Yes Yes
4 Yes Yes Yes Yes
CA_4A-12A 12 Yes Yes
CA 4A-13A 4 Yes Yes Yes Yes
- 13 Yes
4 Yes Yes
CA_4A-17A 17 Yos Yos 20 0
7 Yes Yes Yes
CA_TA-20A 20 Yes Yes

NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table
5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all
classes.

NOTE 2: For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal

5.6B Channel bandwidth for UL-MIMO

The requirements specified in subclause 5.6 are applicable to UE supporting UL-MIMO.

5.6B.1 Void

5.7 Channel arrangement

5.7.1 Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:

Nominal Channel spacing = (BW channei(1) + BWchannel(2))/2

where BW channel(1) and BW channel2) are the channel bandwidths of the two respective E-UTRA carriers. The channel
spacing can be adjusted to optimize performance in a particular deployment scenario.
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5.7.1A Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth class C, the nominal channel spacing between two adjacent E-
UTRA component carriers is defined as the following:

B WChannel(l) +B WC‘hannel(2 ) 0.1B WCharmel(l) -B WCha;mel(Z )‘
0.6

Nominal channel spacing = 0.3 [MHZ]

where BW channel(1) and BWchannel(2) are the channel bandwidths of the two respective E-UTRA component carriers
according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be
adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular
deployment scenario.

57.2 Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple
of 100 kHz.

5.7.2A Channel raster for CA

For carrier aggregation the channel raster is 100 kHz for all bands, which means that the carrier centre frequency must
be an integer multiple of 100 kHz.

5.7.3 Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the
downlink is given by the following equation, where Fpr, ow and Nosr-pr are given in Table 5.7.3-1 and Npy, is the
downlink EARFCN.

Fpr = FpL tow + 0.1(NpL — Nosrs-pL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where Fur_1ow and Nosr-ur are given in Table 5.7.3-1 and Ny is the uplink EARFCN.

Fur = FuL_tow + 0.1(Nur — Nosrs-uL)

Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
Operating | FpL_low (MHZ) Noss-pL Range of NpL FuL_low (MHZz) Nosts-uL Range of NuL
Band
1 2110 0 0-599 1920 18000 18000 — 18599
2 1930 600 600 - 1199 1850 18600 18600 — 19199
3 1805 1200 1200 — 1949 1710 19200 19200 — 19949
4 2110 1950 1950 — 2399 1710 19950 19950 — 20399
5 869 2400 2400 — 2649 824 20400 20400 — 20649
6 875 2650 2650 — 2749 830 20650 20650 — 20749
7 2620 2750 2750 — 3449 2500 20750 20750 — 21449
8 925 3450 3450 — 3799 880 21450 21450 — 21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 — 22149
10 2110 4150 4150 — 4749 1710 22150 22150 — 22749
11 1475.9 4750 4750 — 4949 1427.9 22750 22750 — 22949
12 729 5010 5010 - 5179 699 23010 23010 - 23179
13 746 5180 5180 — 5279 777 23180 23180 — 23279
14 758 5280 5280 — 5379 788 23280 23280 — 23379
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17 734 5730 5730 — 5849 704 23730 23730 - 23849
18 860 5850 5850 — 5999 815 23850 23850 — 23999
19 875 6000 6000 — 6149 830 24000 24000 — 24149
20 791 6150 6150 — 6449 832 24150 24150 — 24449
21 1495.9 6450 6450 — 6599 1447.9 24450 24450 — 24599
22 3510 6600 6600 — 7399 3410 24600 24600 — 25399
23 2180 7500 7500 — 7699 2000 25500 25500 — 25699
24 1525 7700 7700 - 8039 1626.5 25700 25700 — 26039
25 1930 8040 8040 - 8689 1850 26040 26040 - 26689
26 859 8690 8690 - 9039 814 26690 26690 - 27039
27 852 9040 9040 — 9209 807 27040 27040 — 27209
282 758 9210 9210 — 9659 703 27210 27210 — 27659
33 1900 36000 36000 — 36199 1900 36000 36000 — 36199
34 2010 36200 36200 — 36349 2010 36200 36200 — 36349
35 1850 36350 36350 — 36949 1850 36350 36350 — 36949
36 1930 36950 36950 — 37549 1930 36950 36950 — 37549
37 1910 37550 37550 — 37749 1910 37550 37550 — 37749
38 2570 37750 37750 — 38249 2570 37750 37750 — 38249
39 1880 38250 38250 — 38649 1880 38250 38250 — 38649
40 2300 38650 38650 — 39649 2300 38650 38650 — 39649
41 2496 39650 39650 —41589 2496 39650 39650 —41589
42 3400 41590 41590 — 43589 3400 41590 41590 — 43589
43 3600 43590 43590 — 45589 3600 43590 43590 — 45589
44 703 45590 45590 — 46589 703 45590 45590 — 46589
NOTE: The channel numbers that designate carrier frequencies so close to the operating band edges that the
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50,
75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5,
10, 15 and 20 MHz respectively.
5.7.4 TX-RX frequency separation

a) The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is
specified in Table 5.7.4-1 for the TX and RX channel bandwidths defined in Table 5.6.1-1
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Table 5.7.4-1: Default UE TX-RX frequency separation

E-UTRA Operating Band TX - RX
carrier centre frequency
separation

1 190 MHz
2 80 MHz.
3 95 MHz.
4 400 MHz
5 45 MHz
6 45 MHz
7 120 MHz
8 45 MHz
9 95 MHz
10 400 MHz
11 48 MHz
12 30 MHz
13 -31 MHz
14 -30 MHz
17 30 MHz
18 45 MHz
19 45 MHz
20 -41 MHz
21 48 MHz
22 100 MHz
23 180 MHz
24 -101.5 MHz
25 80 MHz
26 45 MHz
27 45 MHz
28 55 MHz

b) The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to
form part of a later release.

5.7.4A TX-RX frequency separation for CA

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.7.4-1 is
applied to PCC and SCC, respectively.

6 Transmitter characteristics

6.1 General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or
multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

6.2 Transmit power
6.2.1 Void

6.2.2 UE maximum output power

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel
bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms).
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Table 6.2.2-1: UE Power Class

EUTRA | Class1 | Tolerance | Class2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

1 23 12

2 23 +2[2
3 23 122
4 23 12

5 23 2

6 23 12

7 23 +22
8 23 +22
9 23 2
10 23 12
11 23 2
12 23 12?2
13 23 2
14 23 2
17 23 12
18 23 125
19 23 12
20 23 +22
21 23 12
22 23 +2/-3.5?
23 23 2
24 23 12
25 23 +22
26 23 +22
27 23 12
28 23 +2/-2.5
33 23 2
34 23 12
35 23 2
36 23 2
37 23 2
38 23 12
39 23 2
40 23 2
41 23 +22
42 23 +2/-3
43 23 +2/-3
44 23 +2/[-3]

NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS

NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within FuL_jow and FuL_iow + 4 MHz or
FuL_nigh — 4 MHz and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB

NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4: Prowerciass is the maximum UE power specified without taking into account the tolerance

NOTE 5: For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and
818 MHz

6.2.2A UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the

aggregated channel bandwidth.

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The

period of measurement shall be at least one sub frame (1ms).
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For inter-band carrier aggregation with uplink assigned to one E-UTRA band the requirements in subclause 6.2.2 apply.

For intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1.

Table 6.2.2A-1: CA UE Power Class

EUTRA Class 1 Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

CA 1C 23 +2/-2

CA 7C 23 +2/-22

CA _38C 23 +2/-2

CA 40C 23 +2/-2

CA 41C 23 +2/-22

NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS

NOTE 2: For transmission bandwidths (Figure 5.6-1) confined within FuL_iow and FuL_tow + 4 MHz or FuL_nigh — 4 MHz
and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by
1.5dB

NOTE 3: Prowerciass is the maximum UE power specified without taking into account the tolerance

NOTE 4: Forintra-band contiguous carrier aggregation the maximum power requirement should apply to the total
transmitted power over all component carriers (per UE).

6.2.2B UE maximum output power for UL-MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power
for any transmission bandwidth within the channel bandwidth is specified in Table 6.2.2B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum
output power is measured as the sum of the maximum output power at each UE antenna connector. The period of
measurement shall be at least one sub frame (1ms).
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Table 6.2.2B-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

EUTRA Class1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2/-3
2 23 +2/-32
3 23 +2/-32
4 23 +2/-3
5 23 +2/-3
6 23 +2/-3
7 23 +2/-32
8 23 +2/-32
9 23 +2/-3
10 23 +2/-3
11 23 +2/-3
12 23 +2/-32
13 23 +2/-3
14 23 +2/-3
17 23 +2/-3
18 23 +2/-3
19 23 +2/-3
20 23 +2/-32
21 23 +2/-3
22 +2/-4.5?
23 23 +2/-3
24 23 +2/-3
25 23 +2/-32
26 23 +2/-3?
27 23 +2/-32
28 23 +2/[-3]
33 23 +2/-3
34 23 +2/-3
35 23 +2/-3
36 23 +2/-3
37 23 +2/-3
38 23 +2/-3
39 23 +2/-3
40 23 +2/-3
41 23 +2/-32
42 23 +2/-4
43 23 +2/-4
44 23 +2/[-3]

NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS

NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within Fur_jow and Fut_jow + 4 MHz or
FuL_nigh —4 MHz and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB

NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4: Pepowerciass is the maximum UE power specified without taking into account the tolerance

For single-antenna port scheme, the requirements in subclause 6.2.2 apply.

Table 6.2.2B-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

Transmission mode

DCI format

Codebook Index

Mode 2

DCI format 4

Codebook index 0
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6.2.3

For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-
1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.

UE maximum output power for modulation / channel bandwidth

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 > 16 > 18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 >8 >12 > 16 > 18 <2

For multi-clustered simultaneous transmission in single component carrier, the allowed Maximum Power Reduction
(MPR) for the maximum output power in table 6.2.2A-1, is specified as follows

MPR = CEIL {Ma, 0.5}

Where M, is defined as follows

Ma = [8.0]-[10.12]A, ; 0< A <[0.33]

[5.67]-[3.07]1A,  ;[0.33]< A <[0.77]

[3.31], ;[0.771< A <[1.0]
Where
A = NgB alloc / NRB agg.

CEIL{Maj, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR&[3.0,3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
7.5 8.0]

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

6.2.3A UE Maximum Output power for modulation / channel bandwidth for
CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band (Table 5.6A-1), the requirements in
subclause 6.2.3 apply.

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output
power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration
(resource blocks) is specified in Table 6.2.3A-1. In case the modulation format is different on different component
carriers then the MPR is determined by the rules applied to higher order of those modulations.

Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation CA bandwidth Class C MPR
50RB+100 | 75RB+75 | 75RB/100 | 100 RB + 100 (dB)
RB RB RB RB
QPSK >12and < >16 and < >16 and < >18and < <1
50 75 75 100
QPSK > 50 >75 >75 > 100 <2
16 QAM <12 <16 <16 <18 <1
16 QAM >12and < >16 and < >16 and < >18and < <2
50 75 75 100
16 QAM > 50 >75 >75 > 100 <3
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For intra-band contiguous carrier aggregation bandwidth class C the allowed Maximum Power Reduction (MPR) for the
maximum output power in Table 6.2.2A-1 due to multi cluster transmission is specified as follows

MPR = CEIL {Ma 0.5}

Where Ma is defined as follows

Ma= 82 ;0<A<0.025
9.2 -40A ;0.025< A <0.05
8- 16A ;0.05 <A<0.25
4.83-3.33A ;025 <A<04,
3.83-0.83A ;04 <A<,

Where
A =NRs alloc / NRB agg.
CEIL{Maj, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR&[3.0,3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5]

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.

6.2.3B UE maximum output power for modulation / channel bandwidth for
UL-MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2.2B-1 is specified in Table 6.2.3-1. The requirements
shall be met with UL-MIMO configurations defined in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum
output power is measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5B apply.

For single-antenna port scheme, the requirements in subclause 6.2.3 apply.

6.2.4 UE maximum output power with additional requirements

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall
also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated
otherwise, an A-MPR of 0 dB shall be used.

For UE Power Class 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along with the
allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in
Table 6.2.4.-1 and 6.2.4-2 are in addition to the allowed MPR requirements specified in subclause 6.2.3.
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Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (subclause) bandwidth | Blocks (/Vrs)
value (MHz)
NS_01 6.6.2.1.1 Table 5.5-1 14,3510, | 1apie 5.6-1 NA
15, 20
3 >5 <1
5 >6 <1
2,4,10, 23, 25,
NS_03 6.6.2.2.1 35 36 10 >6 <1
15 >8 <1
20 >10 <1
5 >6 <1
NS_04 6.6.2.2.2 41
10, 15, 20 Table 6.2.4-4
NS_05 6.6.3.3.1 1 10,15,20 =50 <1
NS_06 6.6.2.2.3 12,13, 14, 17 14,3,5,10 Table 5.6-1 n/a
6.6.2.2.3
NS _07 13 10 Table 6.2.4-2
6.6.3.3.2
NS 08 6.6.3.3.3 19 10, 15 > 44 <3
> 40 <1
NS 09 6.6.3.3.4 21 10, 15 >55 <
Table 6.2.4-3
NS_10 20 15,20 Table 6.2.4-3
14,3,5,10 Table 6.2.4-5
1 y 9y Iy y
NS_11 66221 23 15 20 Table 6.2.4-5
Table 6.2.4-6
NS_12 6.6.3.3.5 26 14,3,5 Table 6.2.4-6
Table 6.2.4-7
NS_13 6.6.3.3.6 26 5 Table 6.2.4-7
Table 6.2.4-8
NS 14 6.6.3.3.7 26 10, 15 Table 6.2.4-8
Table 6.2.4-
NS_15 6.6.3.3.8 26 14, 31'55’ 0.1 "9 Table ;:g’l': 2'221_?6
6.2.4-10 -
Table 6.2.4-11, Table 6.2.4-12,
NS_16 6.6.3.3.9 27 3,5,10 Table 6.2.4-13
NS 17 6.6.3.3.10 28 5,10 Table 5.6-1 n/a
NS 18 6.6.3.3.11 28 10, 15, 20 >1 <4
NS_19 6.6.3.3.12 44 10, 15, 20 Table 6.2.4-14
NS 32 - - - - -
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Table 6.2.4-2: A-MPR for “NS_07”

Parameters Region A Region B Region C
RBstart 0-12 13-18 19-42 43 -49
Lors [RBs] 68 | 1193an >8 >18 <2
A-MPR [dB] <8 <12 <12 <6 <3
NOTE 1; RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2; Lcrs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a
per slot basis.
NOTE 4; For intra-subframe frequency hopping between two regions, the larger A-MPR value of
the two regions may be applied for both slots in the subframe.
Table 6.2.4-3: A-MPR for “NS_10”
Channel BW Parameters Region A
RBstart 0-10
15 Lcre [RBs] 1-20
A-MPR [dB] <2
RBstart 0 - 15
20 Lcre [RBs] 1-20
A-MPR [dB] <5
NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcrs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects Region A, notes 1 and 2 apply
on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersect Region A, the larger A-MPR
value may be applied for both slots in the subframe

Table 6.2.4-4: A-MPR requirements for "NS_04" with bandwidth >5MHz

Channel BW Parameters Region A Region B Region C
10 RBstart 0-12 13 - 36 37-49
RBstart + Lcrs [RBS] n/a® >37 n/ad
A-MPR [dB] <3dB <2dB <3dB
15 RBstart 0-18 19-55 56 — 74
RBstart + Lcrs [RBS] n/a® >56 n/ad
A-MPR [dB] <3dB <2dB <3dB
20 RBstart 0-24 25-74 75-99
RBstart + Lcrs [RBS] n/a® >75 n/a®
A-MPR [dB] <3dB <2dB <3dB
NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcres is the length of a contiguous resource block allocation
NOTE 3: 3 refers to any RB allocation that starts in Region A or C is allowed the specified A-MPR
NOTE 4: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 5:

both slots in the subframe

For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for
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Table 6.2.4-5: A-MPR for "NS_11"

Channel Parameters
Bandwidth
Fc (MHz) <2004 2004
3 Lcrs (RBs) 1-15 >5
A-MPR <5 <1
Fc (MHz) <2004 2004 < Fc <2007 >2007
s Lors (RBs) 125 168 | 812 >6
15-25
A-MPR <7 <4 0 <1
Fc (MHz) 2005
RBstart (RBS) 0-49
10 Lcre (RBs) 1-50
AMPR <12
Fc (MHz) [<2012.5]
RBeart (RBS) [0-4] [5-21] [2256] | [57-74]
Lors (RBS) 1] | [7-50] | [0-6 &250] | [<25] | [>25] | [>O]
A-MPR [<15] | [<7] [<10] o] | 6] | [<15]
15 Fc (MHz) [2012.5]
RBtart (RBS) [0-12] [13-39] [40-65] [66-74]
Lors (RBS) 21] 230] | (<307 | B.(69< 21]
- - RBstart)] ~
A-MPR [10] [<6] | [O] [<2] [<6.5]
Fc (MHz) 2010
RBeart (RBS) [0-12] [13-29] [30-68] [69-99]
20 Lors (RBS) 1] | [10-60] [1'690? [1-24] | 2251 | [21]
A-MPR [<15] | [<7] [<10] o] | =71 | [s15]
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Table 6.2.4-6: A-MPR for “NS_12”

Channel BW Parameters Region A Region B
RBstart 0 1-2
14 Lcrs [RBs] <3 24 24
A-MPR [dB] <3 <6 <3
RBstart 0-3 4-5
3 Lcrs [RBs] 4-9 1-3 and 10-15 =9
A-MPR [dB] <4 <3 <3
RBstart 0-6 7-9
5 Lcre [RBs] <8 =9 215
A-MPR [dB] <5 >3 <3

Table 6.2.4-7: A-MPR for “NS_13”

Channel BW Parameters .
Region A
RBstarl 0'2
5 Lcrs [RBs] <5 218
A-MPR [dB] <3 <2

Table 6.2.4-8: A-MPR for “NS_14”

Channel BW Parameters Region A
RBstart 0
10 Lcre [RBs] <5 =250
A-MPR [dB] <3 <1
RBstart <8
15 Lcrs [RBs] <16 250
A-MPR [dB] <3 <1
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Table 6.2.4-9: A-MPR for “NS_15” for E-UTRA highest channel edge > 845 MHz and < 849 MHz

Channel Parameters Region A Region B Region C
BW
RBend 4-5
1.4 Lcrs [RBs] <3 24
A-MPR [dB] <2 <3
RBend 0-1 8-12 13-14
3 Lcrs [RBs] <1 >8 >0
A-MPR [dB] <2 <4 <8
RBend 0-4 12-15 16-19 20-24
5 Lcrs [RBs] <1 >12 >8 >0
A-MPR [dB] <2 <3 <5 <8
RBeng 0-12 23-30 31-36 37-49
10 Lcrs [RBs] =1 >20 215 24 <3
A-MPR [dB] <2 <4 <6 <5 <9
RBend 0-20 26-44 45-53 54-74
15 Lcrs [RBs] <1 =27 220 >0
A-MPR [dB] <2 <3 <5 <9
Table 6.2.4-10: A-MPR for “NS_15” for E-UTRA highest channel edge < 845 MHz
Channel BW Parameters Region A Region B Region C Region D
RBstart1 19-24
5 Lcrs [RBs] 218
A-MPR [dB] <2
RBstart1 0-4 29-37 38-44 45-49
10 Lcrs [RBs] <1 227 224 >0
A-MPR [dB] <2 <1 <4 <8
RBstart1 0-12 44-56 57-61 62-74
15 Lcrs [RBs] <1 232 220 >0
A-MPR [dB] <2 <3 <5 <8
For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5 apply.
Table 6.2.4-11: A-MPR for “NS_16" with channel lower edge at 2807 MHz
CcBW Parameter
3 MHz RBstart 0 1-2
Lcre [RBs] 12 12
A-MPR [dB] <2 <1
5 MHz RBstart 0-1 2 2-9 2-5
Lcrs [RBs] 1-25 12 15-18 20
A-MPR [dB] <5 <1 <2 <3
10 MHz RBstart 0-8 0-14 15-20 15-24
Lcrs [RBs] 1-12 15-20 224 =30 24-27
A-MPR [dB] <5 <3 <7 <3 <1
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Table 6.2.4-12: A-MPR for “NS_16" with channel lower edge at 2808.5 MHz

CBw Parameter
5 MHz RBstart 0 0-1 10-5
Lcre [RBs] 16-20 >24 16-20
A-MPR [dB] <2 <3 <1
10 MHz RBstart 0-6 0-10 0-14 11-20
Lcre [RBs] 1-12 15-20 24-32 >36 24-32
A-MPR [dB] <5 <2 <4 <5 <1
Table 6.2.4-13: A-MPR for “NS_16" with channel lower edge at 2812 MHz
CBW Parameter
10 MHz RBstart 0-9 0 1-14 0-5
Lcre [RBs] 27-32 36-40 36-40 245
A-MPR [dB] <1 <2 <1 <3
Table 6.2.4-14: A-MPR for “NS_19”
Channel BW Parameters Region A Region B
RBstart 0-6
10 Lcrs [RBs] 240
A-MPR [dB] <1
RBstart 0-6 7-20
15 Lcrs [RBs] <18 =36 =242
A-MPR [dB] <2 <3 <2
RBstart 0-14 15-30
20 Lcrs [RBs] <40 245 =50
A-MPR [dB] <2 <3 <2

6.2.4A UE maximum output power with additional requirements for CA

Additional ACLR, spectrum emission and spurious emission requirements for carrier aggregation can be signalled by

the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet
these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the CA Power Class as
specified in Table 6.2.2A-1.

If the UE is configured for carrier aggregation and receives CA_NS value indicated by IE
additionalSpectrumEmissionSCell-r10, the allowed maximum output power reduction is specified in Table 6.2.4A-1
and clause 6.2.3A does not apply i.e carrier aggregation MPR = 0.

Table 6.2.4A-1: Additional Maximum Power Reduction (A-MPR) for CA

CA Network Signalling value | Requirements | Uplink CA Configuration | A-MPR (dB)
(subclause) (subclause)

CA_NS 01 6.6.3.3A.1 CA_1C 6.2.4A.1

CA_NS 02 6.6.3.3A.2 CA_1C 6.2.4A.2

CA_NS 03 6.6.3.3A.3 CA_1C 6.2.4A.3

CA_NS 04 6.6.2.2A1 CA 41C 6.2.4A4

CA_NS 05 6.6.3.2.A CA_38C 6.2.4A5

CA_NS 06 6.6.3.2.A CA_7C 6.2.4A.6
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For intra-band contiguous carrier aggregation if the UE is configured for CA and it receives CA_NS value indicated by
IE additionalSpectrumEmissionSCell-r10 and if UE has configured the transmitter for transmissions within

the aggregated channel bandwidth the requirements for applicaple CA_NS value indicated by IE
additionalSpectrumEmissionSCell-r10 according to Table 6.2.4A-1 apply. If UE has configured the transmitter for
transmissions within E-UTRA channel bandwidths the requirements for NS value indicated in the PCC IE
additionalSpectrumEmission according to subclause 6.2.4 apply. For the UE maximum output power modified by A-
MPR specified in table 6.2.4A-1, the power limits specified in subclause 6.2.5A apply.

6.24A1  A-MPR for CA_NS_01 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_ NS 01 the allowed maximum output power reduction applied
to transmissions on the PCC and the SCC for contiguously aggregated signals is specified in table 6.2.4A.1-1.

Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

CA_1C RB_start L_crs [RBs] RB _start+ L_crs [RBSs] A-MPR fonhQn?dSBK] and 16-
0-23& 176-199 >0 n/a <12.0
100 RB /100 RB 24 — 105 >64 n/a <6.0
106-175 n/a >175 <5.0
0<L_cre =10 n/a <11.0
0-6 & 143-149
>10 n/a <6.0
75RB/75RB
7-90 >44 n/a <5.0
91-142 n/a >142 <2.0
Note 1:  RB _start indicates the lowest RB index of transmitted resource blocks
Note 2:  L_crs is the length of a contiguous resource block allocation
Note 3:  For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot
basis
Note 4:  For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be
applied for both slots in the subframe

If the UE is configured to CA_1C and it receives IE CA_ NS 01 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows

A-MPR = CEIL {My 0.5}

Where M, is defined as follows

Ma=-225A+17 ;0<A<0.20
-11.0 A+ 14.7 ;020 <A <0.70
-1.7A+8.2 ;070 <A<1

Where A = NRBialloc / NRBﬁagg.

6.2.4A.2  A-MPR for CA_NS 02 for CA_1C
TBD

6.24A.3  A-MPR for CA_NS 03 for CA_1C

TBD
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6.24A4

If the UE is configured to CA_41C and it receives IE CA_NS_04 the allowed maximum output power reduction applied

A-MPR for CA_NS_04

to transmission on the PCC and the SCC for contiguously aggregated signals is specified in Table 6.2.4A.4-1.

Table 6.2.4A.4-1: Contigous Allocation A-MPR for CA_NS_04

CA Bandwidth RBstart Lecke | RBswri* Lcrs | A-MPR for A-MPR for
Class C [RBs] [RBs] QPSK [dB] | 16QAM [dB]

50RB / 100 RB 0- 44 and 105 — 149 >0 n/a <4dB <4dB
45— 104 n/a >105 <3dB <4dB
75RB / 75 RB 0— 44 and 105 — 149 >0 n/a <4dB <4dB
45— 104 n/a >105 <4dB <4dB
100 RB / 75 RB 0-49and 125 174 >0 n/a <4dB <4dB
50 - 124 n/a >125 <3dB <4dB
100 RB /100 RB 0-59and 140 — 199 >0 n/a <3dB <4dB
60— 139 n/a >140 <3dB <4dB

NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2: Lcres is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied
for both slots in the subframe

If the UE is configured to CA_41C and it receives IE CA_NS 04 the allowed maximum output power reduction applied

to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows

Where My is defined as follows

Where A = NRBialloc / NRBiagg.

6.2.4A.5

If the UE is configured to CA_38C and it receives IE CA_NS_05 the allowed maximum output power reduction applied

A-MPR = CEIL {M,4. 0.5}

Ma = 105,

=-50.0A + 13.00,

=-4.0A +6.10,

=-0.83A +4.83,

A-MPR for CA_NS_05 for CA_38C

0<A<0.05
0.05<A<0.15
0.05<A<0.40

040 <A<l

to transmission on the PCC and the SCC for contiguously aggregated signals is specified in Table 6.2.4A.5-1.
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Table 6.2.4A.5-1: Contigous Allocation A-MPR for CA_NS_05

A-MPR for QPSK and
CA_38C RBend Lcre [RBs] 16-QAM[dB]
[0-12] >[0] <[5]dB
[13-79] > [RB_End - 13] <[2]dB
100RB/100RB
[80 — 180] >[60] <[6]dB
[181 —199] > [0] <[11]dB
[0-70] >[ RB_end -10] <[2]dB
[71- 108] > [60] <[5]dB
75RB/75RB [109 — 140] >[0] <[5]dB
[140 — 149] <[70] <[2]dB
[140 — 149] >[70] < [6]dB
NOTE 1: RBeng indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcrs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2
apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-
MPR value may be applied for both slots in the subframe

If the UE is configured to CA_38C and it receives IE CA_NS 05 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows

A-MPR = CEIL {M4, 0.5}

Where MA is defined as follows
Ma=[-1417A+1650 ;0<A<0.60
-250 A+9.50 ;060<A<I]

Where A = NRB_alloc / NRB_agg.

6.24A.6  A-MPR for CA_NS_06

If the UE is configured to CA_7C and it receives IE CA_NS 06 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signals is specified in Table 6.2.4A.6-1.

Table 6.2.4A.6-1: Contigous Allocation A-MPR for CA_NS_06

CA Bandwidth [ g LolRBs) | AMPR for GPSK and
[0 —22] >[0] <[4]dB
[23 - 33] > [RB_End — 10] <[2]dB
100RB/100RB | [106 — 142] > [75] <[3]dB
[143 — 178] >[70] <[5]dB
[179 - 199] > [0] <[10] dB
[0-7] >[0] <[5]dB
[20- 75] > [RB_End — 10] <[2]dB
75RB/75RB [75 — 110] >[64] <[2]dB
[110 — 144] >[35] <[6]dB
[145 — 149] >[0] <[10] dB
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If the UE is configured to CA_7C and it receives [E CA NS 06 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows:

A-MPR = CEIL {Ma, 0.5}
Where My is defined as follows
My =[ -23.33A+17.5 ;0<A<0.15
-7.65A +15.15 ;015 <A<1]

Where A = Ngs_alioc / NRB agg.

6.2.4B UE maximum output power with additional requirements for UL-
MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified
in subclause 6.2.4 shall apply to the maximum output power specified in Table 6.2.2B-1. The requirements shall be met
with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output
power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an
A-MPR of 0 dB shall be used.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5B apply.

For single-antenna port scheme, the requirements in subclause 6.2.4 apply.

6.2.5 Configured transmitted power

The UE is allowed to set its configured maximum output power Pcvax. The configured maximum output power Pcvax
is set within the following bounds:

Pcemax L < Pemax < Pemax n
Where
- Pcemax L =MIN {Pemax— ATc, Prowerclass — MAX(MPR + A-MPR, P-MPR) — AT}
- Pomax n=MIN {Pemax, PpowerClass}
- Pemax is the value given to IE P-Max, defined in [7]

- Prowerciass 1s the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in
the Table 6.2.2-1

- MPR and A-MPR are specified in subclause 6.2.3 and subclause 6.2.4, respectively
- P-MPR is the allowed maximum output power reduction for;

a) Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing
unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s)
for scenarios not in scope of 3GPP RAN specifications.

b) Ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity
detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPR only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB

NOTE 1: P-MPR was introduced in the Pcmax equation such that the UE can report to the eNB the available
maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2: P-MPR may impact the maximum uplink performance for the selected UL transmission path.

- ATc=1.5 dB when Note 2 in Table 6.2.2-1 applies
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- ATc¢ =0 dB when Note 2 in Table 6.2.2-1 does not apply
The measured configured maximum output power Pymax shall be within the following bounds:
Pemax L — T(Pemax 1) < Pumax < Pevax v + T(Pemax w)

Where T(Pcumax) is defined by the tolerance table below and applies to Pcmax © and Pevax b separately

Table 6.2.5-1: Pcuax tolerance

Pcwmax Tolerance T(Pcmax)
(dBm) (dB)

21 < Pcmax < 23 2.0

20 < Pcmax < 21 2.5

19 < Pcemax < 20 3.5

18 < Pcmax < 19 4.0

13 < Pcmax < 18 5.0

8 < Pcmax < 13 6.0

-40 < Pcmax < 8 7.0

6.2.5A Configured transmitted power for CA

For carrier aggregation the UE is allowed to set its configured maximum output power Pcumax, on serving cell ¢ and its
total configured maximum output power Pcvax.

The configured maximum output power on serving cell ¢ shall be set within the following bounds:
Pemax Le < Pemaxe < Pemax He
For intra-band contiguous carrier aggregation:

- PCMAXﬁL,C =MIN { PEMAX,C* ATC,C; PPowerClass - MAX(MPRC + A-MPR Cy P-MPR c) - ATC, c }

For inter-band carrier aggregation:

- Pomax e =MIN { Pemaxc— ATce, Prowerclass — MAX(MPR . + A-MPR .+ AT, P-MPR () — ATc, . }
- Pemax e = MIN {Pemax.c, ProwerClass }

- Pemax, . is the value given by IE P-Max for serving cell ¢ in [7].

- Ppowerciass 1s the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in
the Table 6.2.2-1.

- AT, is the additional tolerance for serving cell ¢ as specified in Table 6.2.5A-3.

For inter-band carrier aggregateion, MPR . and A-MPR . apply per serving cell ¢ and are specified in subclause 6.2.3
and subclause 6.2.4, respectively. For intra-band contiguous carrier aggregation, MPR . = MPR and A-MPR .= A-MPR
with MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively.

- P-MPR . accounts for power management for serving cell c. For intra-band contiguous carrier aggregation, there is
one power management term for the UE, P-MPR, and P-MPR . = P-MPR.

- ATcc= 1.5 dB when Note 2 in Table 6.2.2-1 applies to the serving cell c.
- ATc.=0dB when Note 2 in Table 6.2.2-1 does not apply to the serving cell c.

For inter-band carrier aggregation with one UL serving cell the total configured maximum output power Pcvax shall be
set within the following bounds:
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Pcemax L < Pemax < Pemax n
where
- Pemaxt =Pemax Le
- Pemax n =Pomax me

For intra-band contiguous carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is
increased by the same amount in dB on all component carriers.

For inter-band carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is increased
independently on all component carriers.

The measured maximum output power Pumax shall be within the following bounds:

Pemax L — T(Pemax 1) < Pumax < Pomax 1+ T(Pomax 1)

T(Pcmax) is defined by the table below and applies to Pcvax 1 and Pemax w separately.

Table 6.2.5A-1: Pcmax tolerance

Pcmax Tolerance T(Pcmax)
(dBm) (dB)

21 < Pcmax < 23 2.0

20 < Pomax < 21 2.5

19 < Pcmax < 20 3.5

18 < Pcomax < 19 4.0

13 < Pcmax < 18 5.0

8 = Pcmax <13 6.0

-40 < Pcmax < 8 7.0

For carrier aggregation with two UL serving cells, the total configured maximum output power Pcmax shall be set
within the following bounds:

Pemax Loca < Pemax < Pomax H ca

For intra-band contiguous carrier aggregation,

- Pomax L _ca=MIN{10 logio Y pemax.c - ATc, Ppowerclass — MAX(MPR + A-MPR, P-MPR ) — AT¢}
- Pomax v ca =MIN{10 logio Y. pemaX,c » ProwerClass}

where

- pemax.c is the linear value of Pemax, - which is given by IE P-Max for serving cell ¢ in [7].

- Pprowerciass 1s the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
in the Table 6.2.2A-1.

- MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively.
- P-MPR is the power management term for the UE.

- ATc is the highest value ATc among all serving cells ¢ in the subframe over both timeslots. ATc = 1.5 dB when
Note 2 in Table 6.2.2A-1 applies to the serving cell c. ATc =0 dB when Note 2 in Table 6.2.2A-1 does not apply to the
serving cell c.

For inter-band carrier aggregation with up to one serving cell ¢ per operating band:

Pemax L ca = MIN {10logi0), MIN [ pemax.e/ (Atce), ProwerClass/(Mpre-a-mpre-Atc e *Atisc),
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PPowerClass/(PMPIc- Atc.c) 1, ProwerClass f

Pemax 1 ca = MIN{10 logio Y, pemax.c s ProwerClass }

where

- Pemax. is the linear value of Pemax, - which is given by IE P-Max for serving cell ¢ in [7].

- Prowerclass 1S the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
in the Table 6.2.2A-1. pprowerclass 1S the linear value of Ppowerclass-

- MPR.and A-MPR . apply per serving cell ¢ and are specified in subclause 6.2.3 and subclause 6.2.4, respectively.
mpr . is the linear value of MPR .. a-mpr . is the linear value of A-MPR ..

- P-MPR . accounts for power management for serving cell c. pmpr. is the linear value of P-MPR ..
- Atcc=1.41 when Note 2 in Table 6.2.2-1 applies for a serving cell ¢

- Atcc =1 when Note 2 in Table 6.2.2-1 does not apply for a serving cell ¢

- At is the linear value of the inter-band relaxation term of the serving cell ¢ ATig.c. Atisc = 1 when no inter-band
relaxation is allowed.

The measured maximum output power Pymax over all serving cells shall be within the following range:
Pemax L ca — T(Pemax L ca) < Pumax < Pemax b ca + T(Pemax 1 ca)

Pumax = 10 logio Y pumax,c

where pumax,c denotes the measured maximum output power for serving cell ¢ expressed in linear scale.

The tolerance T(Pcmax) is defined by the table below and applies to Pcmax 1 ca and Pemax 1 _ca separately.

Table 6.2.5A-2: Pcmax tolerance

Tolerance T(Pcmax) Tolerance T(Pcmax)
P Intra-band with two Inter-band with two
(d%w::() active UL serving active UL serving
cells cells
(dB) (dB)
21 < Pcmax < 23 2.0 2.0
20 < Pcmax < 21 [2.5] TBD
19 < Pcmax < 20 [3.5] TBD
18 < Pcmax < 19 [4.0] TBD
13 = Pcmax < 18 [5.0] TBD
8 < Pcmax < 13 [6.0] TBD
-40 < Pcvax < 8 [7.0] TBD

For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the
ATig, is defined for applicable bands in Table 6.2.5A-3.
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Table 6.2.5A-3: ATigc

Inter-band CA E-UTRA Band ATisc [dB]

Configuration
CA_1A-5A ; 8:2
CA_1A-18A 118 82
CA_1A-19A 119 82
CA_1A-21A 211 82
CA_2A-17A 127 8 g
CA_3A-5A g g:g
CA_3A-7A ? 8:2
CA_3A-20A 230 82
CA_4A-12A 142 82
CA_4A-13A 143 82
CA_4A-17A 147 g:g
CA_T7A-20A 270 gg

NOTE: The ATig above have been derived for a UE supporting a single interband LTE CA band combination.
For a UE supporting additional interband LTE CA band combinations, the ATs for all bands supported
by the UE, need to be studied.

NOTE: To meet the ATig requirements for CA_3A-7A with state-of-the-art technology, an increase in power
consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves
in the future, this possible power consumption increase can be reduced or eliminated.

6.2.5B Configured transmitted power for UL-MIMO

For UE supporting UL-MIMO, the transmitted power is configured per each UE.

The definitions of configured maximum output power Pcmax, the lower bound Pemax 1, and the higher bound Pemax u
specified in subclause 6.2.5 shall apply to UE supporting UL-MIMO, where

- Prowerclass and AT ¢ are specified in subclause 6.2.2B
- MPR is specified in subclause 6.2.3B
- A-MPR is specified in subclause 6.2.4B
The measured configured maximum output power Pumax shall be within the following bounds:
Pemax L — Trow(Pemax 1) < Pumax < Pemax v + T wicr(Pemax 1)
where Trow(Pemax 1) and Tricu(Pemax 1) are defined as the tolerance and applies to Pomax 1 and Pemax u separately.

For UE with two transmit antenna connectors in closed-loop spatial amultiplexing scheme, the tolerance is specified in
Table 6.2.5B-1. The requirements shall be met with UL-MIMO configurations specified in Table 6.2.2B-2.
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Table 6.2.5B-1: Pcmax tolerance in closed-loop spatial multiplexing scheme

Pcmax Tolerance Tolerance
(dBm) Trow(Pcmax_L) (dB) TricH(Pcmax_n) (dB)
Pcmax=23 3.0 2.0

[22] < Pcemax < [23] [5.0] [2.0]

[21] < Pemax < [22] [5.0] [3.0]

[20] = Pcmax < [21] [6.0] [4.0]

[16] < Pcmax < [20] [5.0]

[11] < Pcmax < [16] [6.0]

[-40] < Pcmax < [11] [7.0]

For single-antenna port scheme, the requirements in subclause 6.2.5 apply.

6.3 Output power dynamics

6.3.1  (Void)

6.3.2

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power
in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a
minimum value.

Minimum output power

6.3.2.1 Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not
exceed the values specified in Table 6.3.2.1-1.

Table 6.3.2.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output
power -40 dBm
Measurement 1.08MHz | 27MHz | 45MHz | 9.0MHz | 13.5MHz | 18 MHz
bandwidth

6.3.2A UE Minimum output power for CA

For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the
transmit power of the UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for
all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a
minimum value.

6.3.2A1 Minimum requirement for CA

For intra-band contiguous carrier aggregation the minimum output power is defined as the mean power in one sub-
frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2A.1-1.
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Table 6.3.2A.1-1: Minimum output power for intra-band contiguous CA UE

CC Channel bandwidth / Minimum output power / Measurement
bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 9.0 MHz | 13.5MHz | 18 MHz

6.3.2B UE Minimum output power for UL-MIMO

For UE supporting UL-MIMO, the minimum controlled output power is defined as the broadband transmit power of the
UE, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) at
each transmit antenna connector, when the UE power is set to a minimum value.

6.3.2B.1 Minimum requirement

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is
defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power
shall not exceed the values specified in Table 6.3.2B.1-1.

Table 6.3.2B.1-1: Minimum output power

Channel bandwidth / Minimum output power/ Measurement
bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement | 4 4\, | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
bandwidth

For single-antenna port scheme, the requirements in subclause 6.3.2 apply.

6.3.3

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be
OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During
DTX and measurements gaps, the UE is not considered to be OFF.

Transmit OFF power

6.3.3.1. Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1.

Table 6.3.3.1-1: Transmit OFF power

Channel bandwidth / Transmit OFF power / Measurement bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF power 50 dBm
Measurement 1.08MHz | 27MHz | 45MHz | 9.0MHz | 13.5MHz | 18 MHz
bandwidth
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6.3.3A UE Transmit OFF power for CA

For intra-band contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier
when the transmitter is OFF on both component carriers. The transmitter is considered to be OFF when the UE is not
allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE
is not considered to be OFF.

6.3.3A.1 Minimum requirement for CA
For intra-band contiguous carrier aggregation the transmit OFF power is defined as the mean power in a duration of at

least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values
specified in Table 6.3.3A.1-1.

Table 6.3.3A.1-1: Transmit OFF power for intra-band contiguous CA UE

Channel bandwidth / Minimum output power/ Measurement
bandwidth

14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Transmit OFF 50 dBm

power
Measurement
bandwidth 9.0 MHz | 13.5MHz | 18 MHz

6.3.3B UE Transmit OFF power for UL-MIMO

For UE supporting UL-MIMO, the transmit OFF power is defined as the mean power at each transmit antenna
connector when the transmitter is OFF at all transmit antenna connectors. The transmitter is considered to be OFF when
the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and
measurements gaps, the UE is not considered to be OFF.

6.3.3B.1 Minimum requirement
The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one

sub-frame (1ms) excluding any transient periods. The transmit OFF power at each transmit antenna connector shall not
exceed the values specified in Table 6.3.3B.1-1.

Table 6.3.3B.1-1: Transmit OFF power per antenna port

Channel bandwidth / Minimum output power/ Measurement
bandwidth

14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Transmit OFF 50 dBm

power
Measurement | 4 gg iy | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
bandwidth

6.34 ON/OFF time mask

6.34.1 General ON/OFF time mask

The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between
Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous,
and non contiguous transmission

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods.
The ON power is defined as the mean power over one sub-frame excluding any transient period.
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There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3
Start Sub-frame End sub-frame
1
L_[5

Start of ON power End of ON power !
—’l

U T

Start of OFF power
requirement

|
|
|
End of OFF power |
requirement ol

1
1
1
1
:
1
' * The OFF power requirements does not
1

1

1 apply for DTX and measurement gaps 1
20ps l<—>) <>} 20ps
Transient period Transient period

Figure 6.3.4.1-1: General ON/OFF time mask

6.3.4.2 PRACH and SRS time mask

6.3.4.2.1 PRACH time mask

The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient
periods as shown in Figure 6.3.4.2-1. The measurement period for different PRACH preamble format is specified in
Table 6.3.4.2-1.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

Table 6.3.4.2-1: PRACH ON power measurement period

PRACH preamble format Measurement period (ms)
0 0.9031
1 1.4844
2 1.8031
3 2.2844
4 0.1479

End of OFF power
requirement

Start of OFF power

requirement

1
1
1
1
e f T
1
1
1
1
1
1
1
1
—
1

20ps lﬁl l<>! 20us

Transient period Transient period

Figure 6.3.4.2-1: PRACH ON/OFF time mask

6.3.4.2.2 SRS time mask

In the case a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding
any transient period. Figure 6.3.4.2.2-1

In the case a dual SRS transmission, the ON power is defined as the mean power for each symbol duration excluding
any transient period. Figure 6.3.4.2.2-2
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There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3

SRS ON power
requirement

1 1
1 1
1 1
1 1 1 1
1 1
P le—/—"——1
b | I
| [
Endof OFF | | | | Start of OFF power
power requirement __J I | ' requirement

1 1
1 1

20ps1 <> Le—>120us

Transient period Transient period

Figure 6.3.4.2.2-1: Single SRS time mask

1
1

| ISRS ON power H | SRS ON power
i I Erequiremens i ! 3 requiremenl_i I
! 1
vl |
Endof OFF 1 | i Start of OFF power
power requirement | 1 ' requirement

1

! 1
20|Js,6 > ! 20us' <> <> 20us l«> 20ps
Transient period *Transient period Transient period

* Transient period is only specifed in the case of frequency hopping or a power change between SRS symbols

Figure 6.3.4.2.2-2: Dual SRS time mask for the case of UpPTS transmissions

6.3.4.3 Slot / Sub frame boundary time mask

The sub frame boundary time mask defines the observation period between the previous/subsequent sub—frame and the
(reference) sub-frame. A transient period at a slot boundary within a sub-frame is only allowed in the case of Intra-sub
frame frequency hopping. For the cases when the subframe contains SRS the time masks in subclause 6.3.4.4 apply.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

N,; Sub-frame
Slot; Slot;,

No Sub-frame N.; Sub-frame

Start of N, power

requirement

1
| End of N., power
1

— |

requirement

|
20ps <>l 2008 20ps <> <> 20ps 20ps <>l <> 20ps

Transient period Transient period Transient period

Figure 6.3.4.3-1: Transmission power template
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6.3.4.4 PUCCH / PUSCH / SRS time mask

The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an
adjacent PUSCH/PUCCH symbol and subsequent sub-frame.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

N, Sub-frame N.; Sub-frame SRS

Start of N..; power SRS ON power

1
1 1 !
1 1 1 !
N . i
. l 1 PUSCH/PUCCH i requirement i
1 ¢ 1 < >l !
: i ' End of N,, power | ' | i
N R PUSCH/PUCCH | ! (I
H | i i \  Start of OFF power
1 1 1 1
! | ' ' ' ) \ requirement
1 1 1 1 1 !
1
20psi <>l <> 12005 40psie——>| le>120ps
Transient period Transient period Transient period

Figure 6.3.4.4-1: PUCCH/PUSCH/SRS time mask when there is a transmission before SRS but not
after

N, Sub-frame N.; Sub-frame N., Sub-frame

Start of N, power

PUSCH/PUCCH

1

. SRS ON power

1
— 1

1

1

1

1

1

requirement

1
. Start of N,, power
L requirement

End of N+1 power

1
[ I
1
[
1
| ' PUSCH/PUCCH
| I
[
1
s

1

1

1

1

1

_— !

1 1

1 1

1 1

1

20psi<—>1<—>120ps 40psi<———> l«——>140ps
Transient period Transient period Transient period

Figure 6.3.4.4-2: PUCCH/PUSCHI/SRS time mask when there is transmission before and after SRS

SRS N., Sub-frame

SRS ON power
requirement

Start of N,, power
PUSCH /PUCCH

———m -

End of OFF
power requirement
1 1
20psi<—> lkk—>140ps
Transient period Transient period

Figure 6.3.4.4-3: PUCCH/PUSCH/SRS time mask when there is a transmission after SRS but not
before
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Ny, Sub-frame N.; Sub-frame (incl. SRS blanking) m
| I 1 I |
. i , Start of N,; power ' ! 1 . Start of N,, power
i | | PUSCH/PUCCH ! ' I | PUSCH /PUCCH
! | :' End of N+1 power ! | !
. . PUSCH/PUCCH | | M
1 | 1 —_— 1 I 1
1 ] 1 I 1
i | i ' ! OFF power I !
! | 1 ! < requirement S !
| | P ro
20ps;@|@:20us 20us :@: I« 20ps
Transient period Transient period Transient period

Figure 6.3.4.4-4: SRS time mask when there is FDD SRS blanking

6.3.4A ON/OFF time mask for CA

For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause
6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period
as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are
OFF.

6.3.4B ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 6.3.4 apply at each transmit antenna
connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time
mask requirements specified in subclause 6.3.4.1 apply to each transmit antenna connector. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

For single-antenna port scheme, the requirements in subclause 6.3.4 apply.

6.3.5 Power Control

6.3.5.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first
sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than
20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in
subclause 9.1 of TS 36.133)

In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power
tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of
TS 36.133).

6.3.5.1.1 Minimum requirements

The minimum requirement for absolute power tolerance is given in Table 6.3.5.1.1-1 over the power range bounded by
the Maximum output power as defined in subclause 6.2.2 and the Minimum output power as defined in subclause 6.3.2.

For operating bands under Note 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is
relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within Fur _iow and Fur, jow +
4 MHz or Fur high —4 MHz and Fur nigh.
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Table 6.3.5.1.1-1: Absolute power tolerance

Conditions Tolerance

Normal +9.0dB

Extreme +12.0dB
6.3.5.2 Relative Power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame relatively to
the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is < 20
ms.

For PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to
the power of the most recently transmitted preamble. The measurement period for the PRACH preamble is specified in
Table 6.3.4.2-1.

6.3.5.2.1 Minimum requirements

The requirements specified in Table 6.3.5.2.1-1 apply when the power of the target and reference sub-frames are within
the power range bounded by the Minimum output power as defined in subclause 6.3.2 and the measured Pymax as
defined in subclause 6.2.5 (i.e, the actual power as would be measured assuming no measurement error). This power
shall be within the power limits specified in subclause 6.2.5.

To account for RF Power amplifier mode changes 2 exceptions are allowed for each of two test patterns. The test
patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep over a range
bounded by the requirements of minimum power and maximum power specified in subclauses 6.3.2 and 6.2.2. For these
exceptions the power tolerance limit is a maximum of 6.0 dB in Table 6.3.5.2.1-1

Table 6.3.5.2.1-1 Relative power tolerance for transmission (normal conditions)

All combinations All combinations of

Power step AP PUSCH/PUCCH and
(Up or down) of P:Uscchand SRS transitions PRACH [dB]
[dB] between sub-

transitions [dB] frames [dB]

AP <2 +2.5 (Note 3) +3.0 2.5
2<AP<3 +3.0 +4.0 +3.0
3<AP<4 3.5 +5.0 +3.5
4<AP<10 4.0 6.0 4.0

10<AP <15 5.0 +8.0 5.0

15<AP 16.0 +9.0 6.0

NOTE 1: For extreme conditions an additional + 2.0 dB relaxation is allowed

NOTE 2: For operating bands under Note 2 in Table 6.2.2-1, the relative power
tolerance is relaxed by increasing the upper limit by 1.5 dB if the
transmission bandwidth of the reference sub-frames is confined within
FuL_low and FuL_iow + 4 MHz or FuL_nigh— 4 MHz and FuL_nigh and the target
sub-frame is not confined within any one of these frequency ranges; if
the transmission bandwidth of the target sub-frame is confined within
Fut_low and FuL_ow + 4 MHZz or FuL_nigh— 4 MHz and FuL_nigh and the
reference sub-frame is not confined within any one of these frequency
ranges, then the tolerance is relaxed by reducing the lower limit by 1.5
dB.

NOTE 3: For PUSCH to PUSCH transitions with the allocated resource blocks
fixed in frequency and no transmission gaps other than those generated
by downlink subframes, DwPTS fields or Guard Periods for TDD: for a
power step AP < 1 dB, the relative power tolerance for transmission is
+1.0 dB.
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The power step (AP) is defined as the difference in the calculated setting of the UE Transmit power between the target
and reference sub-frames with the power setting according to subclause 5.1 of [TS 36.213]. The error is the difference
between AP and the power change measured at the UE antenna port with the power of the cell-specific reference signals
kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5.2.1-1.

For sub-frames not containing an SRS symbol, the power change is defined as the relative power difference between the
mean power of the original reference sub-frame and the mean power of the target subframe not including transient
durations. The mean power of successive sub-frames shall be calculated according to Figure 6.3.4.3-1 and Figure
6.3.4.1-1 if there is a transmission gap between the reference and target sub-frames.

If at least one of the sub-frames contains an SRS symbol, the power change is defined as the relative power difference
between the mean power of the last transmission within the reference sub-frame and the mean power of the first
transmission within the target sub-frame not including transient durations. A transmission is defined as PUSCH,
PUCCH or an SRS symbol. The mean power of the reference and target sub-frames shall be calculated according to
Figures 6.3.4.1-1, 6.3.4.2-1, 6.3.4.4-1, 6.3.4.4-2 and 6.3.4.4-3 for these cases.

6.3.5.3 Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21
ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in TS 36.213 are constant.

6.3.5.3.1 Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5.3.1-1 for aggregate power control over the power range
bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in
subclause 6.2.2.

Table 6.3.5.3.1-1: Aggregate power control tolerance

TPC command UL channel Aggregate power tolerance within 21 ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

NOTE: The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH
4 subframes preceding each PUCCH/PUSCH transmission.

6.3.5A Power control for CA

The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per
component carrier.

6.3.5A1 Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the
first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each
active component carriers larger than 20ms. The requirement can be tested by time aligning any transmission gaps on
the component carriers.

6.3.5A.1.1 Minimum requirements

For intra-band contiguous carrier aggregation bandwidth class C the absolute power control tolerance per component
carrier is given in Table 6.3.5.1.1-1.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 58



6.3.5A.2 Relative power tolerance

6.3.5A.2.1 Minimum requirements

The requirements apply when the power of the target and reference sub-frames on each component carrier exceed the
minimum output power as defined in subclause 6.3.2A and the total power is limited by Pumax as defined in subclause
6.2.5A.

For intra-band contiguous carrier aggregation bandwidth class C, the UE transmitter shall have the capability of
changing the output power in both assigned component carrier in the uplink with a step sizes of AP between subframes
on the two respective component carrier as follows

a) the requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table
6.3.5.2.1-1, when the average transmit power per PRB for the transmission on the assigned carriers are aligned to within
+[2] dB in the reference sub-frame and the target subframe after the transition.

b) for SRS the requirements for combinations of PUSCH/PUCCH and SRS transitions between sub-frames given in
Table 6.3.5.2.1-1 apply per component carrier when the target and reference subrames are configured for either
simultaneous SRS or simultaneous PUSCH and with the average transmit power per PRB for the transmissions on the
assigned carrier aligned to within £[2] dB in the reference sub-frame and the target subframe after the transition.

¢) for RACH the requirements apply for the primary cell and are given in Table 6.3.5.2.1-1.

6.3.5A.3 Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21
ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in [TS 36.213] are constant on all active component carriers.

6.3.5A.3.1 Minimum requirements

For intra-band contiguous carrier aggregation bandwidth class C, the aggregate power tolerance per component carrier
is given in Table 6.3.5.3.1-1 with simultaneous PUCCH and PUSCH configured if supported. The requirement can be
tested with the transmission gaps time aligned between component carriers.

6.3.5B Power control for UL-MIMO

For UE supporting UL-MIMO, the power control tolerance applies to the sum of output power at each transmit antenna
connector.

The power control requirements specified in subclause 6.3.5 apply to UE with two transmit antenna connectors in
closed-loop spatial multiplexing scheme. The requirements shall be met with UL-MIMO configurations specified in
Table 6.2.2B-2, wherein

- The Maximum output power requirements for UL-MIMO are specified in subclause 6.2.2B
- The Minimum output power requirements for UL-MIMO are specified in subclause 6.3.2B
- The requirements for configured transmitted power for UL-MIMO are specified in subclause 6.2.5B.

For single-antenna port scheme, the requirements in subclause 6.3.5 apply.
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6.4 Void

6.5 Transmit signal quality

6.5.1 Frequency error

The UE modulated carrier frequency shall be accurate to within =0.1 PPM observed over a period of one time slot (0.5
ms) compared to the carrier frequency received from the E-UTRA Node B

6.5.1A Frequency error for CA

For intra-band contiguous carrier aggregation the UE modulated carrier frequencies per band shall be accurate to within
+0.1 PPM observed over a period of one timeslot compared to the carrier frequency of primary component carrier
received from the E-UTRA in the corresponding band.

6.5.1B Frequency error for UL-MIMO

For UE(s) supporting UL-MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be

accurate to within £0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency
received from the E-UTRA Node B.

6.5.2  Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The
transmit modulation quality is specified in terms of:

- Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage (caused by IQ offset)
- In-band emissions for the non-allocated RB

All the parameters defined in subclause 6.5.2 are defined using the measurement methodology specified in Annex F.

6.5.2.1 Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured
waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected
by the sample timing offset and RF frequency offset. Then the IQ origin offset shall be removed from the measured
waveform before calculating the EVM.

The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain.
The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the
mean reference power expressed as a %.

The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one slot for
the PUCCH and PUSCH in the time domain.. When the PUSCH or PUCCH transmission slot is shortened due to
multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. The PUSCH or PUCCH
EVM measurement interval is also reduced when the mean power, modulation or allocation between slots is expected to
change. In the case of PUSCH transmission, the measurement interval is reduced by a time interval equal to the sum of
5 ps and the applicable exclusion period defined in subclause 6.3.4, adjacent to the boundary where the power change is
expected to occur. The PUSCH exclusion period is applied to the signal obtained after the front-end IDFT. In the case
of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol
adjacent to the boundary where the power change is expected to occur.
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6.5.2.1.1

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average
EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different
modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table
6.5.2.1.1-2. For EVM evaluation purposes, [all PRACH preamble formats 0-4 and] all PUCCH formats 1, 1a, 1b, 2, 2a

Minimum requirement

and 2b are considered to have the same EVM requirement as QPSK modulated.

Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
QPSK or BPSK % 17.5 17.5
16QAM % 12.5 12.5
Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude
Parameter Unit Level
UE Output Power dBm > -40
Operating conditions Normal conditions
6.5.2.2 Carrier leakage

Carrier leakage (The IQ origin offset) is an additive sinusoid waveform that has the same frequency as the modulated

waveform carrier frequency. The measurement interval is one slot in the time domain.

6.5.2.2.1

The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The

Minimum requirements

relative carrier leakage power shall not exceed the values specified in Table 6.5.2.2.1-1.

6.5.2.3

The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of

Table 6.5.2.2.1-1: Minimum requirements for relative carrier leakage power

Parameters Relative limit (dBc) Applicable
frequencies
Output power >10 dBm -28 Carrier center
frequency <1 GHz
25 Carrier center
frequency > 1 GHz
0 dBm < Output power <10 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10

In-band emissions

the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a
non—allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain. When the PUSCH or
PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is
reduced by one SC-FDMA symbol, accordingly.

6.5.2.3.1

Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.
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Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

Parameter Unit Limit (Note 1) Applicable
description Frequencies
max{ —25—10-10g,,(Nps / Leggs)-
General dB 20-1og,g EVM =3 =5-(|A | = 1)/ Ly, Any 'zm'tz”g)cated
~57dBm/180kHz — Py, }
28 Image frequencies when carrier center frequency
< 1 GHz and Output power > 10 dBm
Image frequencies when carrier center frequency
1Q Image dB -25 < 1 GHz and Output power < 10 dBm (Notes 2, 3)
Image frequencies when carrier center frequency
-25
=1 GHz
28 Output power > 10 dBm and carrier center
frequency <1 GHz
. Output power > 10 dBm and carrier center .

ICall;rler dBe -25 freqFl)JenF():y > 1 GHz Carlr\llert fregugncy
eakage 25 0 dBm < Output power <10 dBm (Notes 4, 5)
-20 -30 dBm < Output power < 0 dBm
-10 -40 dBm < Output power < -30 dBm

NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Pz - 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Prs is defined in Note 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs.

NOTE 3: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated
RBs.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC

frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but
excluding any allocated RB.

NOTE 6: LCRBS is the Transmission Bandwidth (see Figure 5.6-1).

NOTE 7: NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1).

NOTE 8: EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.

NOTE 9: Ay is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.
Agg =1 or Ay, =—1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10: PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

6.5.2.4 EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a
spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in
terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The
basic measurement interval is the same as for EVM.

6.5.2.4.1 Minimum requirements

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink
allocation shall not exceed the maximum ripple specified in Table 6.5.2.4.1-1 for normal conditions. For uplink
allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency
ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference
between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB,
and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must
not be larger than 7 dB (see Figure 6.5.2.4.1-1).
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The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.5.2.4.1-2 for extreme conditions.
For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these
frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative
difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger
than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in
Range 1 must not be larger than 10 dB (see Figure 6.5.2.4.1-1).

Table 6.5.2.4.1-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple [dB]
FuL_Meas— FuL_Low = 3 MHz and FuL_nigh — FuL_Meas = 3 MHz 4 (p-p)
(Range 1)
FuL meas— FuL Low < 3 MHz or FuL_nigh — FuL_Meas < 3 MHz 8 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and Fuc_nigh refer to each E-UTRA frequency band specified in Table
5.5-1

Table 6.5.2.4.1-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)

Frequency range Maximum Ripple [dB]
FuL_Meas— FuL_Low = 5 MHz and FuL_High — FuL_Meas = 5 MHz 4 (p-p)
(Range 1)
FuL_Meas — FuL_Low < 5 MHz or FuL_High — FuL_Meas < 5 MHz 12 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and Fuc_nigh refer to each E-UTRA frequency band specified in Table
5.5-1
s
N
% |
! A
< 4(4) dBpop : 1 < 8(12) dBpp
max(Range 2)-min(Range 1) < 7(10) dB\:/ : max(Range 1)-min(Range 2) < 5(6) dB
1
e LV
; o
Range 1 Range 2
FuL_nigh— 3‘.(5) MHz FUL_H.igh f

Figure 6.5.2.4.1-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation
of the coefficients indicated (the ETC minimum requirement within brackets).

6.5.2A Transmit modulation quality for CA

The requirements in this clause apply with PCC and SCC in the UL configured and activated: PCC with PRB allocation
and SCC without PRB allocation and without CSI reporting and SRS configured.

6.5.2A1 Error Vector Magnitude

For the intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement should be defined for each
component carrier. Requirements only apply with PRB allocation in one of the component carriers.
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When a single component carrier is configured Table 6.5.2.1.1-1 apply.

The EVM requirements are according to Table 6.5.2.1A-1 if CA is configured in uplink.

Table 6.5.2.1A-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level per Reference Signal EVM
CC Level
QPSK or BPSK % 17.5 17.5
16QAM % 12.5 12.5

6.5.2A.2 Carrier leakage for CA

Carrier leakage (The IQ origin offset) is an additive sinusoid waveform that has the same frequency as the modulated
waveform carrier frequency. Carrier leakage is defined for each component carrier and is measured on the carrier with
PRBs allocated. The measurement interval is one slot in the time domain.

6.5.2A.21 Minimum requirements

The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power shall not exceed the values specified in Table 6.5.2A.2.1-1.

Table 6.5.2A.2.1-1: Minimum requirements for Relative Carrier Leakage Power

Parameters Relative Limit (dBc)
Output power >0 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10

6.5.2A.3 In-band emissions

6.5.2A.3.1

Minimum requirement for CA

For intra-band contiguous carrier aggregation bandwidth class C, the requirements in Table 6.5.2A.3.1-1 apply within
the aggregated maximum transmission bandwidth with both component carrier (s) active and one single contiguous

PRB allocation of bandwidth [ .

CRBs

in the PCC or SCC at the edge of the aggregated maximum transmitted bandwidth.

The inband emission is defined as the interference falling into the non allocated resource blocks for all component
carriers. The measurement method for the inband emissions in the component carrier with PRB allocation is specified in
annex F. For a non allocated component carrier a spectral measurement is specified.

Table 6.5.2A.3.1-1: Minimum requirements for in-band emissions

Parameter Unit Limit Applicable Frequencies

max{ —25-10-10g,,(N s/ Legss)»
General dB 20-log,, EVM —3—5-(|Ags| =1/ Legg, Any non-allocated (Note 1)

~57dBm/180kHz — Py }

Exception for 1Q image
IQ Image dB -25 (Note 2)
-25 Qutput power > 0 dBm
Carrier dBc -20 -30 dBm < Output power < 0 dBm Exception for Carrier frequency
leakage -10 -40 dBm < Output power < -30 (Note 3)
dBm
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:
NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prz- 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Prs is defined in Note 8. The limit is evaluated in each
non-allocated RB. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured
power in one non-allocated RB to the measured average power per allocated RB, where the averaging is
done across all allocated RBs

Exceptions to the general limit are allowed for up to LCRBS RBs within a contiguous width of LCRBS non-

allocated RBs. The measurement bandwidth is 1 RB.

Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement
bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the
measured total power in all allocated RBs.

LCRBS is the Transmission Bandwidth (see Figure 5.6-1) not exceeding LNRB /12— IJ

NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1) of the component carrier with RBs
allocated.

EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
A g is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

Agp =1 or Ay, =—1 for the first adjacent RB outside of the allocated bandwidth.

P, is the transmitted power per 180 kHz in allocated RBs, measured in dBm.
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Table 6.5.2A.3.1-2: Minimum requirements for in-band emissions (not allocated component carrier)

Para- Unit Meas BW Limit remark Applicable
meter Note 1 Frequencies
General | dB max{ —25-10-10g,,(Ny, / Ligs,)s The reference | Any RBin the
BW of 1 RB value is the non allocated
(180KHz 20-logy EVM =3 =5 (A gs| =D/ Loy, average power | component
rectangular) | —57dBm/180kHz — PRB} per allocated carrier.
RB in the The frequency
allocated raster of the
component RBs is derived
carrier when this
component
carrier is
allocated with
RBs
The reference The
BW of 1 RB -25 value is the frequencies of
(180KHz Note 2 average power | hao [ conti
rectangular) per allocated CRBs
RB in the guous non-
allocated allocated RBs
component are unknown.
1Q Image dB carrier The frequency
raster of the
RBs is derived
when this
component
carrier is
allocated with
RBs
BW of 1 RB Note 3 The reference The
(180KHz value is the frequencies of
rectangular) total power of the up to 2
-25 Output power > 0 dBm the allocated non-allocated
RBs in the RBs is
allocated unknown.
. -30 dBm < Output power <0 component The frequency
Igaa':;'g; dBc -20 dBm carrier raster of the
RBs is derived
when this
component
carrier is
-10 40 dBm S38l:jtgﬁ,: power < allocated with
RBs
NOTE1: Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement
bandwidth.
NOTE 2: Exceptions to the general limit is are allowed for up to LCRBS RBs within a contiguous width of LCRBS
non-allocated RBs.
NOTE 3: Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs
NOTE 4: Note 4 and note 6 from Table 6.5.2A.3.1-1 apply for Table 6.5.2A.3.1-2 as well.

6.5.2B

Transmit modulation quality for UL-MIMO

For UE supporting UL-MIMO, the transmit modulation quality requirements are specified at each transmit antenna

connector.

For single-antenna port scheme, the requirements in subclause 6.5.2 apply.

The transmit modulation quality is specified in terms of:

- Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
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- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage (caused by 1Q offset)

- In-band emissions for the non-allocated RB

6.5.2B.1 Error Vector Magnitude

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude
requirements specified in Table 6.5.2.1.1-1 which is defined in subclause 6.5.2.1 apply at each transmit antenna
connector. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.2 Carrier leakage

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Relative Carrier Leakage
Power requirements specified in Table 6.5.2.2.1-1 which is defined in subclause 6.5.2.2 apply at each transmit antenna
connector. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.3 In-band emissions

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the In-band Emission
requirements specified in Table 6.5.2.3.1-1 which is defined in subclause 6.5.2.3 apply at each transmit antenna
connector. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum
Flatness requirements specified in Table 6.5.2.4.1-1 and Table 6.5.2.4.1-2 which are defined in subclause 6.5.2.4 apply

at each transmit antenna connector. The requirements shall be met with the UL-MIMO configurations specified in Table
6.2.2B-2.

6.6 Output RF spectrum emissions

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth
(channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.

Channel

Spurious domain  Afaop  bandwidth  Afeos Spurious domain
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i i ' i
i i i i
; ; ;
| L pm—— i
i i { i
: ; i ;
: ! { RE L} !
i ! HIBEE S o B !
' ! H H !
i i i i |
| T i ;
a o 1 a
H Hr 1 """-.,. H
i — i il LT 1
L gl' 3 H LLTTFY L

‘«—— EUTRABand ———p

Figure 6.6-1: Transmitter RF spectrum
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6.6.1 Occupied bandwidth

Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted
spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources
Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1

Table 6.6.1-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Channel bandwidth
(MHz) 1.4 3 5 10 15 20

6.6.1A Occupied bandwidth for CA

For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of
the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth
defined in subclause 5.6A.

6.6.1B Occupied bandwidth for UL-MIMO

For UE supporting UL-MIMO, the requirements for occupied bandwidth is specified at each transmit antenna
connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of
the transmitted spectrum on the assigned channel at each transmit antenna connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth at
each transmitter antenna shall be less than the channel bandwidth specified in Table 6.6.1B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

Table 6.6.1B-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Channel bandwidth
(MHz) 14 3 5 10 15 20

For single-antenna port scheme, the requirements in subclause 6.6.1 apply.

6.6.2 Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from
the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission
limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.2.1 Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoos) starting from the + edge of the assigned E-UTRA
channel bandwidth. For frequencies greater than (Afoog) as specified in Table 6.6.2.1.1-1 the spurious requirements in
subclause 6.6.3 are applicable.
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6.6.2.1.1

Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel

bandwidth.
Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask
Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+ 01 -10 -13 -15 -18 -20 -21 30 kHz
+1-25 -10 -10 -10 -10 -10 -10 1 MHz
+25-2.8 -25 -10 -10 -10 -10 -10 1 MHz
+2.8-5 -10 -10 -10 -10 -10 1 MHz
+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+ 20-25 -25 1 MHz
NOTE:  As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.1A Spectrum emission mask for CA

For intra-band contiguous carrier aggregation the spectrum emission mask of the UE applies to frequencies (Afoos)
starting from the + edge of the aggregated channel bandwidth (Table 5.6A-1) For intra-band contiguous carrier
aggregation the bandwidth class C, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.1A-1 for the specified channel bandwidth.

Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C

Spectrum emission limit [dBm]/BWchannel_ca
Afoos 50RB+100RB | 75RB+75R | 75RB+100RB | 100RB+100RB | Measurement bandwidth

(MHz) (29.9 MHz) | B (30 MHz) | (34.85 MHz) (39.8 MHz)
+0-1 -22.5 -22.5 -23.5 24 30 kHz
+1-5 -10 -10 -10 -10 1 MHz
+5-29.9 -13 -13 -13 -13 1 MHz
+29.9-30 25 -13 -13 -13 1 MHz
+30-34.85 25 25 -13 -13 1 MHz
+34.85-34.9 25 -25 -25 -13 1 MHz
+34.9-35 -25 25 -13 1 MHz
+35-39.8 25 -13 1 MHz
+39.8-39.85 -25 -25 1 MHz
+39.85-44.8 -25 1 MHz

6.6.2.2 Additional spectrum emission mask

This requirement is specified in terms of an "additional spectrum emission" requirement.

6.6.2.2.1

Minimum requirement (network signalled value "NS_03" and “NS_11")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
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When "NS 03" or "NS_11" is indicated in the cell, the power of any UE emission shall not exceed the levels
specified in Table 6.6.2.2.1-1.

Table 6.6.2.2.1-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth

Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth

+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-2.5 -13 -13 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 -13 -13 1 MHz

+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+20-25 -25 1 MHz

NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2.2 Minimum requirement (network signalled value "NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS 04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.2-1.

Table 6.6.2.2.2-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-2.5 -13 -13 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz
+2.8-5.5 -13 -13 -13 -13 -13 1 MHz
+5.5-6 -25 -25 -25 -25 -25 1 MHz
+6-10 -25 -25 -25 -25 1 MHz
+10-15 -25 -25 -25 1 MHz
+15-20 -25 -25 1 MHz
+20-25 -25 1 MHz
Note: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the

measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2.3 Minimum requirement (network signalled value "NS_06" or “NS_07")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
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When "NS_06" or “NS_07” is indicated in the cell, the power of any UE emission shall not exceed the levels
specified in Table 6.6.2.2.3-1.

Table 6.6.2.2.3-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 1.4 3.0 5 10 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-0.1 -13 -13 -15 -18 30 kHz
+0.1-1 -13 -13 -13 -13 100 kHz
+1-2.5 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 1 MHz
+5-6 -25 -13 -13 1 MHz
+6-10 -25 -13 1 MHz
+10-15 -25 1 MHz
NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.2A Additional Spectrum Emission Mask for CA

This requirement is specified in terms of an "additional spectrum emission" requirement.

6.6.2.2A 1 Minimum requirement (network signalled value "CA_NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "CA NS 04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2A-1.

Table 6.6.2.2A-1: Additional requirements

Spectrum emission limit [dBm]/BWchannel_ca
Afoos 50+100RB 75+75B 75+100RB | 100+100RB Measurement
(MHz) (29.9MHz) | (30 MHz) | (34.85MHz) | (39.8 MHz) bandwidth
+ 0-1 -22.5 -22.5 -23.5 -24 30 kHz
+1-55 -13 -13 -13 -13 1 MHz
+5.5-34.9 -25 -25 -25 -25 1 MHz
+ 34.9-35 -25 -25 -25 1 MHz
+ 35-39.85 -25 -25 1 MHz
+ 39.85-44.8 -25 1 MHz
Note: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.3 Adjacent Channel Leakage Ratio

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirements are specified for
two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements
6.6.2.3.1 Minimum requirement E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAAcir) is the ratio of the filtered mean power centred on the
assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel
spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular
filters with measurement bandwidths specified in Table 6.6.2.3.1-1. If the measured adjacent channel power is greater
than —50dBm then the E-UTRA scrr shall be higher than the value specified in Table 6.6.2.3.1-1.

Table 6.6.2.3.1-1: General requirements for E-UTRAAacLr

Channel bandwidth / E-UTRAAcLr1 / Measurement bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAACcLRrI 30dB 30dB 30dB 30dB 30dB 30dB
E-UTRA channel 1.08 27
Measurement . : 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
R MHz MHz
bandwidth
Adjacent channel +1.4 +3.0 +5 +10 +15 +20
centre frequency / / / / / /
offset [MHz] -1.4 -3.0 -5 -10 -15 -20
6.6.2.3.1A Void
6.6.2.3.2 Minimum requirements UTRA

UTRA Adjacent Channel Leakage power Ratio (UTRAAxctr) is the ratio of the filtered mean power centred on the
assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency.

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAAcrr1) and
the 2" UTRA adjacent channel (UTRAcLr2). The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor o0 =0.22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement
bandwidth specified in Table 6.6.2.3.2-1. If the measured UTRA channel power is greater than —50dBm then the
UTRAActr shall be higher than the value specified in Table 6.6.2.3.2-1.
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Table 6.6.2.3.2-1: Requirements for UTRAAcLr112

Channel bandwidth / UTRAAacLr12 / Measurement bandwidth

14
MHz

3.0
MHz

5
MHz

10
MHz

15
MHz

20
MHz

UTRAACLR1

33 dB

33dB

33 dB

33 dB

33dB

33 dB

Adjacent
channel
centre
frequency
offset [MHz]

0.7+BWutra/2
/
-0.7-
BWutra/2

1.5+BWuytra/2
/
-1.5-
BWutra/2

+2.5+BWutra/2
/
-2.5-BWutra/2

+5+BWutra/2
/
-5-BWutra/2

+7.5+BWutra/2
/
-7.5-BWutra/2

+10+BWutra/2
/
-10-BWutra/2

UTRAACLR2

36 dB

36 dB

36 dB

36 dB

Adjacent
channel
centre
frequency
offset [MHz]

+2.5+3*BWutra/2
/
-2.5-3*"BWutra/2

+5+3*BWutra/2
/
-5-3*BWutra/2

+7.5+3*BWutra/2
/
-7.5-3*BWutra/2

+10+3*BWuTtra/2
/
-10-3*BWutra/2

E-UTRA
channel
Measurement
bandwidth

1.08 MHz

2.7 MHz

4.5 MHz

9.0 MHz

13.5 MHz

18 MHz

UTRA 5MHz
channel
Measurement
bandwidth
(Note 1)

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

UTRA
1.6MHz
channel

measurement
bandwidth
(Note 2)

1.28 MHz

1.28 MHz

1.28 MHz

1.28MHz

1.28MHz

1.28MHz

NOTE 1:
NOTE 2:

Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

6.6.2.3.2A

Minimum requirement UTRA for CA

For intra-band contiguous carrier aggregation the UTRA Adjacent Channel Leakage power Ratio (UTRAacrr) is the
ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an
adjacent(s) UTRA channel frequency.

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAacLr1) and
the 2" UTRA adjacent channel (UTRAcLr2). The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor o =0.22. The assigned aggregated channel bandwidth power is measured with a rectangular filter with

measurement bandwidth specified in Table 6.6.2.3.2A-1. If the measured UTRA channel power is greater than —-50dBm
then the UTRAAcir shall be higher than the value specified in Table 6.6.2.3.2A-1.
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Table 6.6.2.3.2A-1: Requirements for UTRAAcLr12

CA bandwidth class / UTRAAcLr12 / measurement bandwidth
CA bandwidth class C

UTRAACLR1 33dB
Adjacent channel centre * BWCha"ne'*CA/z + BWurew2
frequency offset (in MHz) - BWchannel_ca / 2 - BWutra/2
UTRAACLR2 36 dB
Adjacent channel centre + BWenannel_ca //2 * 3"BWutRa/2
frequency offset (in MHz) - BWonamel_ca /2 — 3*BWurra/2

CA E-UTRA channel
Measurement bandwidth
UTRA 5MHz channel
Measurement bandwidth (Note 1)

UTRA 1.6MHz channel
measurement bandwidth (Note 2) 1.28 MHz
NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

BWochannel_ca - 2* BWas

3.84 MHz

6.6.2.3.3A Minimum requirements for CA E-UTRA

For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio
(CA E-UTRAAcrr) is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered
mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated
channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with
measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than —
50dBm then the E-UTRAcrr shall be higher than the value specified in Table 6.6.2.3.3A-1.

Table 6.6.2.3.3A-1: General requirements for CA E-UTRAAacLr

CA bandwidth class / CA E-UTRAAcLrR / Measurement
bandwidth
CA bandwidth class C
CA E-UTRAAcLr 30 dB
CA E-UTRA channel .
Measurement bandwidth BWenannel_ca - 2* BWes
+ BWChanneLCA

Adjacent channel centre /
frequency offset (in MHz)

- BWChanneI_CA

6.6.2.4 Void

6.6.2.4.1 Void

6.6.2A Void

<reserved for future use>

6.6.2B Out of band emission for UL-MIMO

For UE supporting UL-MIMO, the requirements for Out of band emissions resulting from the modulation process and
non-linearity in the transmitters are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in
subclause 6.6.2 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-2.
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For single-antenna port scheme, the requirements in subclause 6.6.2 apply.

6.6.3 Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,
parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions
unless otherwise stated. The spurious emission limits are specified in terms of general requirements inline with SM.329
[2] and E-UTRA operating band requirement to address UE co-existence.

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the
measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should
be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

6.6.3.1 Minimum requirements
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Afoos (MHz) in

Table 6.6.3.1-1 from the edge of the channel bandwidth. The spurious emission limits in Table 6.6.3.1-2 apply for all
transmitter band configurations (Nrg) and channel bandwidths.

Table 6.6.3.1-1: Boundary between E-UTRA Afoos and spurious emission domain

Channel 14 3.0 5 10 15 20
bandwidth MHz MHz MHz MHz MHz MHz

Afoos (MHz) 2.8 6 10 15 20 25

NOTE: In order that the measurement of spurious emissions falls within the frequency ranges that are more than
Afoos (MHz) from the edge of the channel bandwidth, the minimum offset of the measurement frequency
from each edge of the channel should be Afoog + MBW/2. MBW denotes the measurement bandwidth
defined in Table 6.6.3.1-2.

Table 6.6.3.1-2: Spurious emissions limits

Frequency Range Maximum Level | Measurement bandwidth Note
9kHz <f<150 kHz -36 dBm 1 kHz
150 kHz < £ <30 MHz -36 dBm 10 kHz
30 MHz < £ <1000 MHz -36 dBm 100 kHz
1 GHz<£<12.75 GHz -30 dBm 1 MHz

12.75 GHz < f< 5
harmonic of the upper
frequency edge of the -30 dBm 1 MHz 1
UL operating band in

GHz
NOTE 1: Applies for Band 22, Band 42 and Band 43

6.6.3.1A Minimum requirements for CA

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more
than Afoos (MHz) in Table 6.6.3.1A-1 from the + edge of the aggregated channel bandwidth (Table 5.6A-1). For
frequencies Afoos greater than Foos as specified in Table 6.6.3.1A-1the spurious requirements in Table 6.6.3.1-2 are
applicable.
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Table 6.6.3.1A-1: Boundary between E-UTRA Afoos and spurious emission domain for intra-band

NOTE:

6.6.3.2

contiguous carrier aggregation

CA Bandwidth Class ooB b;’(:n“ﬁ:)ry Foos
A Table 6.6.3.1-1
B FFS
C BWChanneLCA +5

In order that the measurement of spurious emissions falls within the frequency ranges that are more than
Afoos (MHz) from the edge of the channel bandwidth, the minimum offset of the measurement frequency
from each edge of the channel should be Afoog + MBW/2. MBW denotes the measurement bandwidth
defined in Table 6.6.3.1-2.

Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE:

For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.
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Table 6.6.3.2-1: Requirements

Spurious emission

E-UTRA Protected band Frequency range Maximum | MBW Note
Band (MHz) Level (MHz)
(dBm)
1 E-UTRABand 1, 7, 8, 11, 18, 19, 20, 21, 50 1
22, 26, 27, 28, 38, 40,42, 43, 44 FoLow | - | FoL high
E-UTRA Band 3, 9, 34 Fou o | - | Fo nign -50 1 15
E-UTRA band 33 FoLiow | = | Fol nign -50 1 3
E-UTRA band 39 FoLiow | - | Fou high -50 1 3
Frequency range 1884.5 | - | 1915.7 -41 0.3 6, 8, 15
2 E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 50 1
22,23, 24, 26, 27, 28, 41, 42 FoLow | - | FoL high
E-UTRA Band 2, 25 FoLiow | - | FoL high -50 1 15
E-UTRA Band 43 FoLiow | = | FoL nign -50 1 2
3 E-UTRA Band 1, 7, 8, 20, 27, 28, 33, 34, 50 1
38, 43, 44 FoLiow | - | FoL high
E-UTRA Band 3 FoL iow | = | Fou nign -50 1 15
E-UTRA Band 11, 18, 19, 21 FoLiow | = | Fou nigh -50 1 13
E-UTRA Band 22, 42 FoLiow | = | FoL nign -50 1 2
Frequency range 1884.5 | - | 1915.7 -41 0.3 13
4 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
22, 23, 24, 25, 26, 27, 28, 41, 43 FoLow | - | FoL high
E-UTRA Band 42 FoLiow | = | Fol nign -50 1 2
5 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
22,23, 24, 25, 28, 42, 43 FoLiow | - | FoL high
E-UTRA Band 41 FoLow | - | For nign -50 1 2
E-UTRA Band 26 859 [ - | 869 -27 1
E-UTRA Band 27 852 | - | 869 -10 1 17
6 E-UTRA Band 1,9, 11, 34 Fouiow | = | For nign -50 1
Frequency range 860 [ - | 875 -37 1
Frequency range 875 [ - | 895 -50 1
7
1884.5 [ - | 1919.6 41 03
Frequency range 1884.5 | - | 1915.7 8
7 E-UTRABand 1, 3, 7, 8, 20, 22, 27, 28, 50 1
33, 34,42, 43 FoLiow | - | Fou high
Frequency range 2570 | - | 2575 +1.6 5 15, 21
Frequency range 2575 | - | 2595 -15.5 5 15, 21
Frequency range 2595 | - | 2620 -40 1 15, 21
8 E-UTRA Band 1, 20, 28, 33, 34, 38, 39, 50 1
40 FoLiow | - | Fou hign
E-UTRA band 3 FoLiow | = | FoL nign -50 1 2
E-UTRA band 7 FoLow | - | FoL nigh -50 1 2
E-UTRA Band 8 FoL iow | = | Fou nign -50 1 15
E-UTRA Band 22, 42, 43 FoLow | - | FoL nign -50 1 2
E-UTRA Band 11, 21 FoL iow | - | FoL nign -50 1 23
Frequency range 860 | - | 890 -40 1 15, 23
Frequency range 1884.5 | - | 1915.7 -41 0.3 8, 23
9 E-UTRA Band 1, 9, 11, 18, 19, 21, 26, 50 1
28, 34 FoLiow | - | Fou hign
Frequency range 1884.5 [ - | 1915.7 -41 0.3 8
Freguency range 945 | - | 960 -50 1
10 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 28, 41, 43 FoLiow | - | FoL high
E-UTRA Band 22, 42 FoLow | - | FoL nign -50 1 2
1 E-UTRABand 1, 9, 11, 18, 19, 21, 28, 34 FoLow | - | FoL high -50 1
Frequency range 1884.5 | - | 1915.7 -41 0.3 8
Frequency range 945 | - | 960 -50 1
12 E-UTRA Band 2, 5, 13, 14, 17, 23, 24, .50 1
25, 26, 27, 41 FoLiow | - | Fou hign
E-UTRA Band 4, 10 FoLiow | = | FoL nign -50 1 2
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E-UTRA Band 12 FDL low - FDL high -50 1 15
13 E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 50 1
25, 26, 27, 41 FoLiow | - | Fou high
Frequency range 769 | - | 775 -35 0.00625 15
Frequency range 799 | - | 805 -35 0.00625 11,15
E-UTRA Band 14 FDL low - FDL high -50 1 15
E-UTRA Band 24 FoLiow | = | Fol nign -50 1 2
14 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 41 FoLiow | - | Fou high
Frequency range 769 | - | 775 -35 0.00625 12,15
Frequency range 799 | - | 805 -35 0.00625 111‘ ;2‘
17 E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 50 1
25, 26, 27, 41 FoLiow | - | Fou hign
E-UTRA Band 4, 10 FoLow | - | Fol nign -50 1 2
E-UTRA Band 12 FoL o | - | Fo nign -50 1 15
18 E-UTRA Band 1, 9, 11, 21, 34 Fou iow | - | Fol nign -50 1
Frequency range 860 [ - | 890 -40 1
Frequency range 18845 | - | 1915.7 -41 0.3 8
Frequency range 758 | - | 799 -50 1
Frequency range 799 | - | 803 -40 1 15
Frequency range 945 | - | 960 -50 1
19 E-UTRABand 1, 9, 11, 21, 28, 34 FoLow | - | FoL hign -50 1
Frequency range 860 [ - | 890 -40 1 9, 15
Frequency range 1884.5 | - | 1915.7 -41 0.3 8
Frequency range 945 | - | 960 -50 1
20 E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 50 1
43 I:DL low - FDL high
E-UTRA Band 20 FoL iow | - | FoL nign -50 1 15
E-UTRA Band 38, 42 FoLow | - | Fol nign -50 1 2
21 E-UTRA Band 11 Foviow | - | Fou nign -35 1 10, 15
E-UTRA Band 1, 9, 18, 19, 28, 34 FoLiow | - | FoL high -50 1
E-UTRA Band 21 FoL iow | - | FoL nign -50 1 10
Frequency range 1884.5 [ - | 1915.7 -41 0.3 8
Frequency range 945 [ - | 960 -50 1
22 E-UTRA Band 1, 3, 7, 8, 20, 26, 27, 28, 50 1
33, 34, 38, 39, 40, 43 FoLiow | - | FoL high
Frequency range 3510 | - | 3525 -40 1 15
Frequency range 3525 | - | 3590 -50 1
23 E-UTRA Band 4, 5, 10, 12, 13, 14, 17,
23, 24, 26, 27, 41 FoLiow | = | Fou nign -50 1
E-UTRA Band 2 FDL low - FDL high -50 1 14, 15
Frequency range 1998 | - [ 1999 -21 1 14, 15
Frequency range 1997 | - | 1998 -27 1 14, 15
Frequency range 1996 | - | 1997 -32 1 14, 15
Frequency range 1995 | - | 1996 -37 1 14, 15
24 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 41 FoLiow | - | FoL high
25 E-UTRA Band 4, 5, 10,12, 13, 14, 17, 22, 50 1
23, 24, 26, 27, 28, 41, 42 FoLiow | - | FoL high
E-UTRA Band 2 FoL iow | - | FoL i -50 1 15
E-UTRA Band 25 FoL iow | - | FoL nign -50 1 15
E-UTRA Band 43 FoLow | - | Fo nign -50 1 2
26 E-UTRABand 1, 2, 4,5, 9, 10, 11, 12,
13, 14,17, 18,19, 21, 22, 23, 24, 25, 26, -50 1
34, 40, 42, 43 FoLiow | - | Fou high
E-UTRA Band 41 FoLiow | - | Fol ign -50 1 2
Frequency range 1884.5 | - [ 1915.7 -41 0.3 8
Frequency range 703 1 - | 799 -0 L
799 | - | 803 -40 1 15
Frequency range 851 | - | 859 -53 0.00625 20
E-UTRA Band 27 FoLow | - [ 859 -32 1 18
Frequency range 945 | - | 960 -50 1
27 E-UTRABand 1,2,3,4,5,7,10,12, 13, FoLow | = | FoL nign -50 1
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14,17, 22, 23, 25, 26, 27, 41, 42, 43
35 0.0062
Frequency range 799 | - | 805 5
790 - FoL high -32 1 16
E-UTRA Band 28 FoLiow | - | 790 -50 1
28 E-UTRABand 2, 3, 5,7, 8, 9, 18, 19, 25, Foiiow | - | FoL nigh -50 1
26, 27, 34, 38, 41
E-UTRA Band 1, 4, 10, 22, 42, 43 FoLiow | - | FoLnign -50 1 2
E-UTRA Band 11, 21 FoLiow | - | FoL nigh -50 1 19, 24
E-UTRA Band 1 FoLiow | - | FoL nigh -50 1 19, 25
Frequency range 758 | - | 773 -32 1 15
Frequency range 773 | - | 803 -50 1
Frequency range 662 | - | 694 -26.2 6 15
Frequency range 1884.5 | - | 1915.7 -41 0.3 8,19
33 E-UTRA Band 1, 7, 8, 20, 22, 34, 38, 39, 50 1 5
40, 42, 43 FoLiow | - | Fol
E-UTRA Band 3 Fot iow | - | Fou hin -50 1 15
34 E-UTRABand 1, 3,7, 8,9, 11, 18, 19,
20, 21, 22, 26, 28, 33, 38,39, 40, 42, 43, -50 1 5
44 FoLiow | - | Fou hign
Frequency range 1884.5 | - [ 19157 -41 0.3 8
35
36
37 -
38 E-UTRA Band 1,3, 8, 20, 22, 28, 33, 34, 50 1
42,43, 44 FoLiow | - | Fou high
Frequency range 2620 | - | 2645 -15.5 5 15, 22
Frequency range 2645 | - | 2690 -40 1 15, 22
39 E-UTRA Band 22, 34, 40, 42, 44 FoL iow | - | FoL nign -50 1
E-UTRA Band 43 FoLiow | - | Fol nign -50 1 2
40 E-UTRA Band 1, 3, 22, 26, 27, 33, 34, 50 1
39, 42,43, 44 FoLiow | - | Fou high
41 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 28 FoLiow | - | Fou high
42 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20,
25, 26, 27, 28, 33, 34, 38, 40, 44 -50 1
FoLiow | - | Fou high
E-UTRA Band 43 FoLiow | = | FoL ign -50 1 3
43 E-UTRABand 1, 2, 3, 4, 5, 7, 8, 10, 20, .50 1
25, 26, 27, 28, 33, 34, 38, 40, 44 FoLow | - | FoL high
E-UTRA Band 42 FoLiow | - | Fou ngn -50 1 3
E-UTRA Band 22 Fol tow | - | FoL hian [-50] [1] 3
44 E-UTRA Band 1, 3, 5, 8, 34, 38, 39, 40, FoLiow | - | FoL nigh -50 1 2
42,43
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NOTE 1: FoL_ow and FoL_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2", 37,
4t [or 5™ harmonic spurious emissions. An exception is allowed if there is at least one individual
RB within the transmission bandwidth (see Figure 5.6-1) for which the 2", 3 or 4" harmonic
totally or partially overlaps the measurement bandwidth (MBW).

NOTE 3: To meet these requirements some restriction will be needed for either the operating band or
protected band

NOTE 4: N/A

NOTE 5: For non synchronised TDD operation to meet these requirements some restriction will be needed
for either the operating band or protected band

NOTE 6: Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

NOTE 7: Applicable when co-existence with PHS system operating in 1884.5-1919.6MHz.

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9: Applicable when NS_08 in subclause 6.6.3.3.3 is signalled by the network

NOTE 10: Applicable when NS_09 in subclause 6.6.3.3.4 is signalled by the network

NOTE 11: Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

NOTE 12: The emissions measurement shall be sufficiently power averaged to ensure a standard deviation <
0.5dB

NOTE 13: This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within
1749.9MHz and 1784.9MHz.

NOTE 14: To meet this requirement NS_11 value shall be signalled when operating in 2000-2020 MHz

NOTE 15: These requirements also apply for the frequency ranges that are less than Afoos (MHz) in Table
6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 16: Applicable when NS_16 in subclause 6.6.3.3.9 is signalled by the network.

NOTE 17: Band 5 does not need to provide protection for Band 27 beyond the SEM limits

NOTE 18: Applicable when NS_15 in section 6.6.3.3.4 is signalled by the network.

NOTE 19: Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when
the channel bandwidth used is 5 or 10 MHz.

NOTE 20: Applicable when NS_15 in subclause 6.6.3.3.8 is signalled by the network.

NOTE 21: This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for
carriers of 15 MHz bandwidth when carrier center frequency is within the range 2560.5 - 2562.5
MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 2552 -
2560 MHz. No other restrictions apply for carriers with bandwidths confined in 2500-2570 MHz.

NOTE 22: This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for
carriers of 15 MHz bandwidth when carrier center frequency is within the range 2605.5 - 2607.5
MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 2597
— 2605 MHz. No other restrictions apply for carriers with bandwidths confined in 2570-2615 MHz.
For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the
requirements apply with the maximum output power configured to +20 dBm in the IE P-Max.

NOTE 23 For carriers of 5 MHz channel bandwidth with carrier center frequencies (Fc) in the range
902.5MHz < F¢ < 907.5 MHz, the requirement applies for uplink transmission bandwidths less than
or equal to 20 RB. No restrictions apply in the range 907.5 MHz < F¢ < 912.5 MHz. For carriers of
10 MHz channel bandwidth, the requirement only applies for Fc = 910 MHz and uplink transmission
bandwidths less than or equal to 32 RB with RBstart > 3.

NOTE 24: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is
permitted for each assigned E-UTRA carrier used in the measurement due to 2"¢ harmonic
spurious emissions. An exception is allowed if there is at least one individual RB within the
transmission bandwidth (see Figure 5.6-1) for which the 2"¢ harmonic totally or partially overlaps
the measurement bandwidth (MBW).

NOTE 25: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is
permitted for each assigned E-UTRA carrier used in the measurement due to 3¢ harmonic
spurious emissions. An exception is allowed if there is at least one individual RB within the
transmission bandwidth (see Figure 5.6-1) for which the 3™ harmonic totally or partially overlaps
the measurement bandwidth (MBW).

6.6.3.2A Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected
bands
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NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.

Table 6.6.3.2A-1: Requirements

E- Spurious emission
UTRA Protected band Frequency range Maximum MBW Note
CA (MHz) Level | (MHz)
Con.flg (dBm)
uration
CA_1C E-UTRABand 1, 3,7, 8, 9, 11, 18, 19, 20, 50 1
21, 22, 38, 40, 42, 43 FoL low | - | FpL high
E-UTRA band 33 FoL_low | - | FpL_nigh -50 1 3,6
E-UTRA band 34 FoL low | - | FpL high -50 1 4,6,7
E-UTRA band 39 FoL_iow | - | FbpL_nigh -50 1 3,7
Frequency range 1884.5 | - | 19157 -41 0.3 4,5
CA_7C E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 50 1
42,43 FoL ow | - | FpL high
Frequency range 2570 | - | 2575 +1.6 5
Frequency range 2575 | - | 2595 -15.5 5 8
Frequency range 2595 | - | 2620 -40 1 8
CA_38C | E-UTRA Band 1,3, 8, 20, 22, 33, 34, 42, 50 1
43 FoL low | - | FoL high B
Frequency range 2620 | - | 2645 -15.5 5 9, 10,11
Frequency range 2645 | - | 2690 -40 1 9,10,11
CA_40C | E-UTRA Band 1, 3, 33, 34, 39, 42, 43 FoL low | - | FpL high -50 1
CA_41C | E-UTRABand 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24,25 FoL_low | - | FbL_nigh

NOTE 1: FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or
3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE
within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the
frequency equal to two or three times the frequency of that RE, is within the measurement
bandwidth (MBW).

NOTE 3: To meet these requirements some restriction will be needed for either the operating band or
protected band

NOTE 4: Applicable when CA_NS_01 in subclause 6.6.3.3A.1 is signalled by the network.

NOTE 5: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 6: Applicable when CA_NS_02 in subclause 6.6.3.3A.2 is signalled by the network.

NOTE 7: Applicable when CA_NS_03 in subclause 6.6.3.3A.3 is signalled by the network.

NOTE 8: Applicable when CA_NS_06 in section 6.6.3.3A.3 is signalled by the network.

NOTE 9: Applicable when CA_NS_05 in section 6.6.3.3A.3 is signalled by the network.

NOTE 10: The requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table
6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 11: This requirement is applicable for carriers with bandwidths confined in 2570-2615 MHz. For
assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the
requirements apply with the maximum output power configured to +20 dBm in the IE P-Max.

6.6.3.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for
a specific deployment scenario as part of the cell handover/broadcast message.

6.6.3.3.1 Minimum requirement (network signalled value "NS_05")

When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.1-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.
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Table 6.6.3.3.1-1: Additional requirements (PHS)

Frequency band Channel bandwidth / Spectrum Measurement | Note
(MHz) emission limit (dBm) bandwidth
5 10 15 20
MHz MHz MHz MHz
1884.5 <f<1915.7 -41 -41 -41 -41 300 KHz 2

NOTE 1: Applicable when the lower edge of the assigned E-UTRA UL channel
bandwidth frequency is larger than or equal to the upper edge of PHS band
(1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as
defined in subclause 5.6. Operations below this point are for further study.

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidth (300 kHz).

6.6.3.3.2 Minimum requirement (network signalled value “NS_07")

When “NS_07” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.2-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1

from the edge of the channel bandwidth.

Table 6.6.3.3.2-1: Additional requirements

Frequency band Channel bandwidth / Spectrum Measurement
(MHz) emission limit (dBm) bandwidth
10 MHz
769<f<775 -57 6.25 kHz

NOTE: The emissions measurement shall be sufficiently power averaged to ensure
standard standard deviation < 0.5 dB.

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidth (6.25 kHz).

6.6.3.3.3 Minimum requirement (network signalled value “NS_08")

When “NS 08” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.3-1. This requirement also applies for the frequency ranges that are less than Afopos (MHz) in Table 6.6.3.1-1

from the edge of the channel bandwidth.

Table 6.6.3.3.3-1: Additional requirement

Frequency Channel bandwidth / Spectrum emission limit | Measurement
band (dBm) bandwidth
(MHz)

5MHz 10MHz 15MHz
860 <f=<890 -40 -40 -40 1 MHz
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NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (1 MHz).

6.6.3.3.4 Minimum requirement (network signalled value “NS_09")
When “NS 09” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table

6.6.3.3.4-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.4-1: Additional requirement

Frequency band Channel bandwidth / Spectrum emission Measurement
limit (dBm) bandwidth
(MHz)
5MHz 10MHz 15MHz
1475.9<f<1510.9 -35 -35 -35 1 MHz

NOTE 1: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (1 MHz).

NOTE 2: To improve measurement accuracy, A-MPR values for NS_09 specified in Table 6.2.4-1 in subclause
6.2.4 are derived based on both the above NOTE 1 and 100 kHz RBW.

6.6.3.3.5 Minimum requirement (network signalled value “NS_12")

When “NS 12” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.5-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.5-1: Additional requirements

Frequency band Channel bandwidth / Measurement Note
(MHz) Spectrum emission limit bandwidth
(dBm)
1.4, 3,5 MHz
806 <f<813.5 -42 6.25 kHz 1
NOTE 1: The emission limit applies at an offset of 0.7 MHz below any block of E-UTRA
carriers
6.6.3.3.6 Minimum requirement (network signalled value “NS_13")

When “NS 13” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.6-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.
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Table 6.6.3.3.6-1: Additional requirements

Frequency band Channel bandwidth / Measurement Note
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz
806 <f<816 -42 6.25 kHz 1
NOTE 1: The emission limit applies at an offset of 3 MHz below any block of E-UTRA
carriers

6.6.3.3.7 Minimum requirement (network signalled value “NS_14")

When “NS 14” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.7-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.7-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 10, 15 MHz
806 <f<816 -42 6.25 kHz 1
NOTE 1: The emission limit applies at an offset of 8 MHz below any block of E-UTRA
carriers

6.6.3.3.8 Minimum requirement (network signalled value “NS_15")

When “NS 15” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.8-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.8-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 1.4, 3,5,10, 15 MHz
851 < <859 -53 6.25 kHz
NOTE: The emissions measurement shall be sufficiently power averaged to ensure
standard standard deviation < 0.5 dB.

6.6.3.3.9 Minimum requirement (network signalled value “NS_16")

When “NS_16” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.9-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1-1

from the edge of the channel bandwidth.

Table 6.6.3.3.9-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 1.4, 3,5,10 MHz

790 <f=<803 -32 1 MHz
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6.6.3.3.10 Minimum requirement (network signalled value “NS_17")

When “NS_17” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.10-1. This requirement also applies for the frequency ranges that are less than Afoop (MHz) in Table 6.6.3.3.10-
1 from the edge of the channel bandwidth.

Table 6.6.3.3.10-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 5,10 MHz
470<f=<710 -26.2 6 MHz 1
NOTE 1: Applicable when the assigned E-UTRA carrier is confined within 718 MHz
and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

6.6.3.3.11 Minimum requirement (network signalled value “NS_18")

When “NS_18” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.11-1. This requirement also applies for the frequency ranges that are less than Afoop (MHz) in Table 6.6.3.3.11-

1 from the edge of the channel bandwidth.

Table 6.6.3.3.11-1: Additional

requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 5,10, 15, 20 MHz
692-698 -26.2 6 MHz

6.6.3.3.12

When “NS _19” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.12-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.3.12-

1 from the edge of the channel bandwidth.

Table 6.6.3.3.12-1: Additional

Minimum requirement (network signalled value “NS_19")

requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 3, 5,10, 15, 20 MHz

662 <f<694 -25 8 MHz

6.6.3.3A

Additional spurious emissions for CA

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell reconfiguration message.

6.6.3.3A.1 Minimum requirement for CA_1C (network signalled value "CA_NS_01")

When "CA_NS 01" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.1-1. This requirement also applies for the frequency ranges that are less than Afoop (MHz) in Table 6.6.3.1A-1
from the edge of the aggregated channel bandwidth.
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Table 6.6.3.3A.1-1: Additional requirements (PHS)

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) Note
E-UTRA band 34 FDL low | - | FDL_high -50 1
Frequency range 1884.5 | - | 1915.7 -41 0.3 1
NOTE 1: Applicable when the aggregated channel bandwidth is confined within frequency range 1940 — 1980 MHz

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (300 kHz).

6.6.3.3A.2 Minimum requirement for CA_1C (network signalled value "CA_NS_02")

When "CA_NS 02" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.2-1. This requirement also applies for the frequency ranges that are less than Afoos (MHz) in Table 6.6.3.1A-1
from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.2-1: Additional requirements

Protected band Frequency range (MHz) Maximum Level MBW (MHz) | Note
(dBm)
E-UTRA band 33 FDL low | - | FDL high -50 1 1
E-UTRA band 34 FDL_low | - | FDL_high -50 1
NOTE 1: To meet these requirements some restriction will be needed for either the operating band
or protected band

6.6.3.3A.3 Minimum requirement for CA_1C (network signalled value "CA_NS_03")
When "CA_NS 03" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table

6.6.3.3A.3-1. This requirement also applies for the frequency ranges that are less than Afoog (MHz) in Table 6.6.3.1A-1
from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.3-1: Additional requirements

Protected band Frequency range (MHz) Maximum Level MBW (MHz) | Note
(dBm)
E-UTRA band 34 FDL_low | - | FDL_high -50 1
E-UTRA band 39 FDL_low | - | FDL_high -50 1 1
NOTE 1: To meet these requirements some restriction will be needed for either the operating band
or protected band

6.6.3A Void

<reserved for future use>

6.6.3B Spurious emission for UL-MIMO

For UE supporting UL-MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter
effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products
are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in
subclause 6.6.3 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-1.
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For single-antenna port scheme, the general requirements in subclause 6.6.2 apply.

6.6A Void
6.6B Void

6.7 Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of
signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the
transmitter via the antenna.

6.7.1 Minimum requirement

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into
the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by
the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering
CW signal is added at a level below the wanted signal at each of the transmitter antenna port with the other antenna
port(s) if any is terminated. Both the wanted signal power and the intermodulation product power are measured through
E-UTRA rectangular filter with measurement bandwidth shown in Table 6.7.1-1.

The requirement of transmitting intermodulation is prescribed in Table 6.7.1-1.

Table 6.7.1-1: Transmit Intermodulation

BW Channel (UL) 5MHz 10MHz 15MHz 20MHz
Interference Signal 5MHz | 10MHz | 10MHz | 20MHz | 15MHz | 30MHz | 20MHz | 40MHz
Frequency Offset

Interference CW Signal -40dBc

Level

Intermodulation Product -29dBc | -35dBc | -29dBc | -35dBc -29dBc -35dBc | -29dBc | -35dBc

Measurement bandwidth | 4.5MHz | 4.5MHz | 9.0MHz | 9.0MHz | 13.5MHz | 13.5MHz | 18MHz | 18MHz

6.7.1A  Minimum requirement for CA

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into
the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by
the ratio of the mean power of the wanted signal to the mean power of the intermodulation product on both component
carriers when an interfering CW signal is added at a level below the wanted signal at each of the transmitter antenna
port with the other antenna port(s) if any is terminated. Both the wanted signal power and the intermodulation product
power are measured through rectangular filter with measurement bandwidth shown in Table 6.7.1A-1.

For intra-band contiguous carrier aggregation the requirement of transmitting intermodulation is specified in Table
6.7.1A-1.
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Table 6.7.1A-1: Transmit Intermodulation

CA bandwidth class(UL) C
::nrtee(;[jeerﬁg;:e()%gerlal BWChanneI_CA 2*BWChanneI_CA
Interference CW Signal -40dBc¢

Level

Intermodulation Product -29dBc -35dBc

Measurement bandwidth BWenannel_ca- 2 BWee

6.7.1B  Minimum requirement for UL-MIMO

For UE supporting UL-MIMO, the transmit intermodulation requirements are specified at each transmit antenna
connector and the wanted signal is defined as the sum of output power at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in
subclause 6.7.1 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-2.

For single-antenna port scheme, the requirements in subclause 6.7.1 apply.

6.8 Void

6.8.1 Void
6.8A Void

6.8B  Time alignment error for UL-MIMO

For UE(s) with multiple transmit antenna connectors supporting UL-MIMO, this requirement applies to frame timing
differences between transmissions on multiple transmit antenna connectors in the closed-loop spatial multiplexing
scheme.

The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on
different transmit antenna connectors.

6.8B.1 Minimum Requirements

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 ns.

7 Receiver characteristics

7.1 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with
an integral antenna only, a reference antenna(s) with a gain of 0 dB1i is assumed for each antenna port(s). UE with an
integral antenna(s) may be taken into account by converting these power levels into field strength requirements,
assuming a 0 dBi gain antenna. . For UEs with more than one receiver antenna connector, identical interfering signals
shall be applied to each receiver antenna port if more than one of these is used (diversity).
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The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections
below.

With the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS_01
configured (Table 6.2.4-1).

All the parameters in clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2 and
A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1

7.2 Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements
apply to all UE categories unless stated otherwise. Requirements for 4 ports are FFS. With the exception of subclause
7.9 all requirements shall be verified by using both (all) antenna ports simultaneously.

7.3 Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at
which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1 Minimum requirements (QPSK)

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2
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Table 7.3.1-1: Reference sensitivity QPSK Prersens

Channel bandwidth

E-UTRA 1.4 MHz 3MHz | 5 MHz Nmz 15 MHz | 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) (dBm) | (dBm) | Mode
(dBm)
1 -100 97 -95.2 -94 FDD
2 -102.7 -99.7 -98 95 -93.2 -92 FDD
3 -101.7 -98.7 97 -94 922 91 FDD
4 -104.7 -101.7 | -100 97 -95.2 -94 FDD
5 -103.2 -100.2 -98 95 FDD
6 -100 97 FDD
7 -98 95 -93.2 92 FDD
8 -102.2 -99.2 -97 -94 FDD
9 -99 -96 -94.2 -93 FDD
10 -100 97 -95.2 -94 FDD
11 -100 97 FDD
12 -101.7 -98.7 -97 -94 FDD
13 97 -94 FDD
14 -97 -94 FDD
17 97 -94 FDD
18 -1007 | -977 -95.27 FDD
19 -100 97 -95.2 FDD
20 -97 -94 912 -90 FDD
21 -100 97 -95.2 FDD
22 97 -94 -92.2 91 FDD
23 -104.7 -101.7 | -100 97 -95.2 -94 FDD
24 -100 97 FDD
25 -101.2 -98.2 -96.5 | -93.5 917 -90.5 FDD
26 -102.7 -99.7 | -97.55 | -94.56 | -92.7° FDD
27 -103.2 -100.2 -98 95 FDD
28 -100.2 | -985 | -955 -93.7 91 FDD
33 -100 -97 -95.2 -94 TDD
34 -100 97 -95.2 TDD
35 -106.2 -102.2 | -100 97 -95.2 -94 TDD
36 -106.2 -102.2 | -100 97 -95.2 -94 TDD
37 -100 97 -95.2 -94 TDD
38 -100 -97 -95.2 -94 TDD
39 -100 -97 -95.2 -94 TDD
40 -100 97 -95.2 -94 TDD
41 -98 -95 -93.2 -92 TDD
42 -99 -96 -94.2 -93 TDD
43 -99 -96 -94.2 -93 TDD
44 [-100.2] | [-98] | [-95] [-93.2] [-92] TDD

NOTE 1: The transmitter shall be set to Pumax as defined in subclause 6.2.5

NOTE 2: Reference measurement channel is A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3: The signal power is specified per port

NOTE 4: For the UE which supports both Band 3 and Band 9 the reference sensitivity
level is FFS.

NOTE 5: For the UE which supports both Band 11 and Band 21 the reference sensitivity
level is FFS.

NOTE 6: ¢ indicates that the requirement is modified by -0.5 dB when the carrier
frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 7: For a UE that support both Band 18 and Band 26, the reference sensitivity level
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for Band 26 applies for the applicable channel bandwidths.

The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1-1 shall be met for an uplink
transmission bandwidth less than or equal to that specified in Table 7.3.1-2.

NOTE: Table 7.3.1-2 is intended for conformance tests and does not necessarily reflect the operational conditions
of the network, where the number of uplink and downlink allocated resource blocks will be practically
constrained by other factors. Typical receiver sensitivity performance with HARQ retransmission enabled
and using a residual BLER metric relevant for e.g. Speech Services is given in the Annex X
(informative).

For the UE which supports inter-band carrier aggregation configuration in Table 7.3.1A-2 with uplink in one E-UTRA
band, the minimum requirement for reference sensitivity in Table 7.3.1-1 shall be increased by the amount given in
ARjp in Table7.3.1A-2 for the applicable E-UTRA bands.

Table 7.3.1A-2: ARg¢

Inter-band CA E-UTRA Band AR, [dB]

Configuration
CA_1A-5A ! 8
CA_1A-18A 118 8
CA_1A-19A 119 8
CA_1A-21A 211 8
CA_2A-17A 127 095
CA_3A-5A g 8
CA_3A-7A ? 8
CA_3A-20A 230 8
CA_4A-12A 142 0(_)5
CA_4A-13A 143 8
CA_4A-17A 147 O(.)S
CA_T7A-20A 270 8

NOTE: The AR, above have been derived for a UE supporting a single interband LTE CA band combination.
For a UE supporting additional interband LTE CA band combinations, the AR for all bands supported
by the UE, need to be studied.
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Table 7.3.1-2: Uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / NRB / Duplex mode
EITRA | 1.4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | [uPleX
1 25 50 75 100 FDD
2 6 15 25 50 501 50! FDD
3 6 15 25 50 501 50" FDD
4 6 15 25 50 75 100 FDD
5 6 15 25 257 FDD
6 25 25" FDD
7 25 50 75" 751 FDD
8 6 15 25 25" FDD
9 25 50 501 50" FDD
10 25 50 75 100 FDD
11 25 25" FDD
12 6 15 20" 20" FDD
13 20" 20" FDD
14 15° 151 FDD
17 20! 20! FDD
18 25 25" 25" FDD
19 25 25! 257 FDD
20 25 20! 203 203 FDD
21 25 257 25! FDD
22 25 50 501 50! FDD
23 6 15 25 50 75" 100! FDD
24 25 50 FDD
25 6 15 25 50 501 50! FDD
26 6 15 25 25! 251 FDD
27 6 15 25 25 FDD
28 15 25 25" 25" 25! FDD
33 25 50 75 100 TDD
34 25 50 75 TDD
35 6 15 25 50 75 100 TDD
36 6 15 25 50 75 100 TDD
37 25 50 75 100 TDD
38 25 50 75 100 TDD
39 25 50 75 100 TDD
40 25 50 75 100 TDD
41 25 50 75 100 TDD
42 25 50 75 100 TDD
43 25 50 75 100 TDD
44 15 25 50 75 100 TDD
NOTE 1: ' refers to the UL resource blocks shall be located as close as possible to
the downlink operating band but confined within the transmission
bandwidth configuration for the channel bandwidth (Table 5.6-1).
NOTE 2: For the UE which supports both Band 11 and Band 21 the uplink
configuration for reference sensitivity is FFS.
NOTE 3: 3refers to Band 20; in the case of 15MHz channel bandwidth, the UL
resource blocks shall be located at RBstart 11 and in the case of 20MHz
channel bandwidth, the UL resource blocks shall be located at RBstart 16
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Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with
the network signalling value NS_01 (Table 6.2.4-1) configured.

Table 7.3.1-3: Network signalling value for reference sensitivity

EUTRA | g g
Band

value
2 NS_03
4 NS_03
10 NS 03
12 NS_06
13 NS_06
14 NS_06
17 NS_06
19 NS_08
21 NS_09
23 NS_03

7.3.1A  Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the throughput shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with both
downlink component carriers active and either of the uplink carriers active. The UE shall meet the requirements
specified in subclause 7.3.1 with the following exceptions for the UE that supports any of the E-UTRA CA
configurations given in Table 7.3.1A-0 when the uplink active in the lower-frequency operating band within a specified
frequency range (as noted in Table Table 7.3.1A-0b). For these exceptions, the UE shall meet the requirements
specified in Table 7.3.1A-0a, Table 7.3.1A-0a and Table 7.3.1A-0c.

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK Prersens, ca

Channel bandwidth

EUTRA CA EUTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
4 TBD TBD [-90] [-89.5]
CA_4A-12A 12 o7 o4 FDD
4 [-90] [-89.5]
CA_4A-17A 17 97 o4 FDD

NOTE 1: The transmitter shall be set to Puwax as defined in subclause 6.2.5

NOTE 2: Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3: The signal power is specified per port
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Table 7.3.1A-0b: Uplink configuration for the low band

E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

EUTRA CA UL band 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
CA_4A-12A 12 28 58 8% 168 FDD
CA_4A-17A 17 83 163 FDD

NOTE 1: refers to the UL resource blocks, which shall be centred within the transmission bandwidth
configuration for the channel bandwidth

NOTE 2: the UL configuration applies regardless of the channel bandwidth of the low band unless the UL
resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case
the allocation according to Table 7.3.1-2 applies

NOTE 3: the UL EARFCN of the low band (superscript LB) should be such that f;"* ”B/O.3J0.1 and

=LU/nL

F;f_loW' + BWC%BnneI /2 < fULLB < FI§LB_I1igl1 - BWéfnnel /2 with fDI.ZB the DL EARFCN Of the hlgh band

a a

and B2 the channel bandwidth configured in the low band.

Unless given by Table 7.3.1A-0c, the minimum requirements specified in Tables 7.3.1A-0a and 7.3.1A-0b shall be
verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

Table 7.3.1A-0c: Network signalling value for reference sensitivity

E-UTRA CA Uplink Network
Configuration Band Signalling
value
CA_4A-12A 12 NS_06
CA_4A-17A 17 NS_06

For intra-band contiguous carrier aggregation the throughput of each component carrier shall be > 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters
specified in Table 7.3.1-1 and Table 7.3.1A-1. Table 7.3.1A-1 specifies the maximum number of allocated uplink
resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met.
The PCC and SCC allocations follow Table 7.3.1-2 and form a contiguous allocation where TX—RX frequency
separations are as defined in Table 5.7.4-1. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be
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Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

CA configuration / CC combination / Nre_agg / Duplex mode

100RB+50RB 75RB+75RB 100RB+75RB 100RB+100RB Duplex
CA configuration —
Mode
PCC SCC PCC SCC PCC SCC PCC SCcC
CA_1C n/a n/a 75 55 n/a n/a 100 30 FDD
CA 7C n/a n/a 75 0 n/a n/a 75 0 FDD
PCC SCC PCC SCC
CA_38C TDD
75 75 100 100
CA_40C 100 50 75 75 n/a n/a 100 100 TDD
CA_41C 100 50 75 75 100 75 100 100 TDD

NOTE 1: The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.

NOTE 2: The transmitted power over both PCC and SCC shall be set to Pumax as defined in subclause 6.2.5.

NOTE 3: The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth
configuration for the channel bandwidth (Table 5.6-1).

NOTE 4. The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while
the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.

7.3.1B  Minimum requirements (QPSK) for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
in Clause 7.3.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pumax is the total transmitter power over the two transmit antenna connectors.

7.3.2 Void

7.4 Maximum input level

This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput
shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.41 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.4.1-1
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Table 7.4.1-1: Maximum input level

Rx Parameter Units Channel bandwidth
1.4 3 5 10 15 20
MHz MHz MHz MHz MHz MHz
Power in Transmission dBm 25
Bandwidth Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

7.4.1A Minimum requirements for CA

For intra-band contiguous carrier aggregation maximum input level is defined as a mean power received at the UE
antenna port over the aggregated channel bandwidth, at which the specified relative throughput shall meet or exceed the
minimum requirements for the specified reference measurement channel over each component carrier.

The throughput shall be > 95% of the maximum throughput of the reference measurement channels over each
component carrier as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4A.1-1. For UE(s) supporting
one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2.

Table 7.4A.1-1: Maximum input level for intra-band contiguous CA

Rx Parameter Units CA Bandwidth Class
A B C D E F
Power in Transmission dBm
Aggregated Bandwidth -22
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1A-1 with Pcvax_L as defined in clause 6.2.5.

NOTE 2: Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

7.4.1B  Minimum requirements for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirements in
Clause 7.4.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the parameter
Pcmax 1 is defined as the total transmitter power over the two transmit antenna connectors.

7.4A  Void

7.4A1 Void

7.5 Adjacent Channel Selectivity (ACS)

7.51 Minimum requirements

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of
the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirement specified in Table 7.5.1-1 for all values of an adjacent channel interferer
up to —25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test
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parameters are chosen in Table 7.5.1-2 and Table 7.5.1-3 where the throughput shall be > 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.5.1-1: Adjacent channel selectivity

Channel bandwidth
Rx Parameter Units 1.4 MHz 3 5 10 15 20
MHz MHz MHz MHz MHz
ACS dB 33.0 33.0 33.0 33.0 30 27

Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
dBm REFSENS REFSENS REFSENS REFSENS REFSENS REFSENS
Prnterferer +45.5dB +45.5dB +45.5dB +45.5dB +42.5dB +39.5dB
BWImerferer MHz 1.4 3 5 5 5 5
Funterferer (0ffset) MHz 1.4+0.0025 3+0.0075 5+0.0025 7.5+0.0075 10+0.0125 12.5+0.0025
/ / / / / /
-1.4-0.0025 -3-0.0075 -5-0.0025 -7.5-0.0075 -10-0.0125 -12.5-0.0025

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in Table 7.3.1-
2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2:

The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided

dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex

C.31

Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in
Transmission
Bandwidth dBm -56.5 -56.5 -56.5 -56.5 -53.5 -50.5
Configuration
Pinterferer dBm -25
BWImerferer MHz 1 4 3 5 5 5 5
Finterferer (0ffset) MHz 1.4+0.0025 3+0.0075 5+0.0025 7.5+0.0075 10+0.0125 12.5+0.0025
/ / / / / /

-1.4-0.0025 -3-0.0075 -5-0.0025 -7.5-0.0075 -10-0.0125 -12.5-0.0025

NOTE 1: The transmitter shall be set to 24dB below Pcmax_L at the minimum uplink configuration specified in Table
7.3.1-2 with Pcvax_L as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic

OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1

7.5.1A  Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the adjacent channel requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.5.1 for each component carrier while both downlink carriers are active.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
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power shall be set as specified in Table 7.5.1A-2 or Table 7.5.1A-2 with the uplink configuration set according to
Table 7.3.1A-1 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink
configuration of the PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement
specified in Table 7.5.1A-1 for an adjacent channel interferer on either side of the aggregated downlink signal at a
specified frequency offset and for an interferer power up to -25 dBm. The throughput of each carrier shall be > 95% of
the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Tables 7.5.1A-2 and 7.5.1A-3.

Table 7.5.1A-1: Adjacent channel selectivity

CA Bandwidth Class
Rx Parameter Units B (o3 D E F

ACS dB 24

Table 7.5.1A-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units CA Bandwidth Class
B C D E F
Power per CC in Aggregated REFSENS +
Transmission Bandwidth 14 dB
Configuration
dBm Aggregated
power + 22.5
dB
Plnterferer
BWinterferer MHz 5
Finterferer (offset) MHz 2.5 + Foffset
/
-2.5- Foffset

NOTE 1: The transmitter shall be set to 4dB below Pcwvax L as defined in subclause 6.2.5A.

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to
Annex C.3.1

NOTE 3: The Finterferer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be
further adjusted to | /0.015+0.5]0.015 + 0.0075 MHz to be offset from the sub-carrier raster.

Fintsrferer

Table 7.5.1 A-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units CA Bandwidth Class
B C D E F
Power per CC in Aggregated
Transmission Bandwidth dBm -50.5
Configuration
Pinterferer dBm -25
BWinterferer MHz 5
Finterferer (Offset) MHz 2.5+ Foffset
/
-2.5- Foffset

NOTE 1: The transmitter shall be set to 24dB below Pcvax_L as defined in subclause 6.2.5A.

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to
Annex C.3.1

NOTE 3: 5. The Finterferer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be
further adjusted to | /0.015+0.5]0.015 + 0.0075 MHz to be offset from the sub-carrier raster.

Finterferer
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7.5.1B Minimum requirements for UL-MIMO

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum
requirements in Clause 7.5.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-
MIMO, the parameter Pcmax L is defined as the total transmitter power over the two transmit antenna connectors.

7.6 Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response
occur.

7.6.1 In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz
below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for
the specified measurement channels..

7.6.1.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1-1 and 7.6.1.1-2.

Table 7.6.1.1-1: In band blocking parameters

Rx parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration
BWinterferer MHz 1.4 3 5 5 5 5
Floffset, case 1 MHz 2.140.0125 | 4.5+0.0075 7.5+0.0125 7.5+0.0025 | 7.5+0.0075 | 7.5+0.0125
Flroffset, case 2 MHz 3.5+0.0075 7.5+0.0075 12.5+0.0075 12.5+0.0125 | 12.5+0.0025 | 12.5+0.0075
NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in
Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one
sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up
according to Annex C.3.1
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Table 7.6.1.1-2: In-band blocking

E-UTRA band Parameter Unit Case 1 Case 2 Case 3 Case 4
Phnterferer dBm -56 -44 -30 [-30]
Flnterferer =-BW/2 — Floffset,case 1 <-BW/2 - Floffset,case 2 -BW/2 - 15
(offset) MHz & & & -BW/2 -10
=+BW/2 + Foffset,case 1 2+BW/2 + Foffset,case 2 -BW/2 -9
1,2,3,4,5,6,
7,8,9, 10, 11,
13, 14, 18, 19
" aa an An FoL_low— 15
gg: 52}: g; gg: Finterterer MHz (Note 2) o
33, 34, 35, 36, DL_bich + 15
37, 38, 39, 40,
41,42, 43, 44
FoL_jow— 10 F 10
12 Finterferer MHz (Note 2) to DL_tow
FoL high + 15
FoL low— 9 FDL_Iow— 15
17 Finterferer MHz (Note 2) to F and_ 9
FoL_nigh + 15 DL_low

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the
first 15 MHz below or above the UE receive band
NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - Fioffset, case 1 and

b. the carrier frequency +BW/2 + Fiofrset, case 1
NOTE 3: Finterferer range values for unwanted modulated interfering signal are interferer center frequencies
NOTE 4: Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz

For the UE which supports inter band CA configuration in Table 7.3.1A-2 , Pinterterer power defined in Table 7.6.1.1-2 is
increased by the amount given by ARjg in Table 7.3.1A-2.

7.6.1.1A

Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the in-band blocking requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.6.1.1 for each component carrier while both downlink carriers are active. For the
UE which supports inter band CA configuration in Table 7.3.1A-2, Pierferer power defined in Table 7.6.1.1-2 is
increased by the amount given by ARjg in Table 7.3.1A-2.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.6.1.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an
interfering signal specified in Tables 7.6.1.1A-1 and Tables 7.6.1.1A-2 being on either side of the aggregated signal.
The throughput of each carrier shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1A-1 and 7.6.1.1A-2.
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Table 7.6.1.1A-1: In band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | c | D | E | F
Power per CC in REFSENS + CA Bandwidth Class specific value below
Aggreggte_d dBm
Transmlssmn 12
Bandwidth
Configuration
BWinterferer MHz 5
Floffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
NOTE 1: The transmitter shall be set to 4dB below Pcmax_L as defined in subclause 6.2.5A
NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to
Annex C.3.1
Table 7.6.1.1A-2: In-band blocking
CA configuration Parameter Unit Case 1 Case 2
Pinterferer dBm -56 -44
Flnterferer =-Foffset— Floffset,case 1 S-Foffsel— Floffset,case 2
MHz & &
=+Foffset + Floffset,case 1 2+Foffset + Floffset,case 2
FoL_tlow— 15
CA_1C, CA_7C, CA_38C Finterferer -
A AN A A~ MHz (Note 2) to
CA_40C, CA_41C (Range) FoL nigh + 15

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive
band, but within the first 15 MHz below or above the UE receive band
NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - Fiofset, case 1 and
b. the carrier frequency +BW/2 + Fioffset, case 1
NOTE 3: Foftset is the frequency offset from the center frequency of the adjacent CC being tested to the
edge of aggregated channel bandwidth.
NOTE 4: The Finterferer (0ffset) is relative to the center frequency of the adjacent CC being tested and shall
be further adjusted to | F /0.015+0.5]0.015 +0.0075 MHz to be offset from the sub-carrier

interferer

raster.

7.6.2  Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above
the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or
adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

7.6.2.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1-2.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to max(24, 6- ’—N 2/ 6—‘) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a IMHz step size, where N is the

number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.6-1). For these
exceptions the requirements of subclause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to max(S, ’_(N 2 Logp)/ 8—‘) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a IMHz step size, where N is the

number of resource blocks in the downlink transmission bandwidth configurations (see Figure 5.6-1) and L . is the
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number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response
are applicable.

Table 7.6.2.1-1: Out-of-band blocking parameters

Rx Parameter Units Channel bandwidth
14 3 5 10 15 20
MHz MHz MHz MHz MHz MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink
configuration specified in Table 7.3.1-2 with Pcumax_L as defined in subclause
6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.

Table 7.6.2.1-2: Out of band blocking

E-UTRA band Parameter Units Frequency
range 1 range 2 range 3 range 4
Pnterferer dBm -44 -30 -15 -15
1,2,3,4,5 FoL_jow -15 to FoL_low -60 to FoL_low -85 to )
6,7,8,9, 10, FoL low -60 FoL 1ow -85 1 MHz
11,12, 13, 14,

17, 18, 19, 20, Finterferer

MHz
;Z ;2: g‘;’ 22‘;’ (CW) FoL_nigh +15 to FpL_nigh +60 to FoL_nigh +85 to )
33, 34, 35, 36, Fpr_high + 60 Fpr_high +85 +12750 MHz
37, 38, 39, 40,
41,42, 43, 44
2, 5, 12, 17 Finterferer MHz - - -
NOTE 1: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.

FuL tow - FuL high

7.6.2.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the out-of-bank blocking requirements
are FFS.

For intra-band contiguous carrier aggreagations the downlink SCC shall be configured at nominal channel spacing to
the PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink
output power shall be set as specified in Table 7.6.2.1A-1 with the uplink configuration set according to Table 7.3.1A-1
for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of
the PCC shall be in accordance with Table 7.3.1-2.

The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 7.6.2.1A-1 and
Tables 7.6.2.1A-2 being on either side of the aggregated signal. The throughput of each carrier shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Tables 7.6.2.1A-1 and 7.6.2.1A-2.

For Table 7.6.2.1A-2 in frequency range 1, 2 and 3, up to max(24, 6- [N RB.agg / 6D exceptions are allowed for

spurious response frequencies in each assigned frequency channel when measured using a IMHz step size, where

N

RB,agg
exceptions the requirements of subclause 7.7 Spurious response are applicable.

is the number of aggregated resource blocks in the downlink transmission bandwidth configuration. For these
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For Table 7.6.2.1A-2 in frequency range 4, up to max(& ’_(NRB,dgg +2- LCRBS)/S-I) exceptions are allowed for

spurious response frequencies in each assigned frequency channel when measured using a IMHz step size, where

N

RB,agg

is the number of aggregated resource blocks in the downlink transmission bandwidth configurations and

L 4y, is the number of resource blocks allocated in the uplink. For these exceptions the requirements of subclause 7.7

spurious response are applicable.

Table 7.6.2.1A-1: Out-of-band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | ¢ | Db | E | F
Power per CC in Aggregated Transmission REFSENS + CA Bandwidth Class specific value below
h . . dBm
Bandwidth Configuration | 9 |

NOTE 1:

The transmitter shall be set to 4dB below Pcmax_L as defined in subclause 6.2.5A.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.

Table 7.6.2.1A-2: Out of band blocking

CA configuration Parameter | Units Frequency
Range 1 Range 2 Range 3
Pinterferer dBm -44 -30 -15
FoL ow -15t0 | FoL_tow -60 to | FoL_tow -85 to
Finterferer FoL tow -60 FoL tow -85 1 MHz
gﬁ_l?c,;CA_?C » CA_38C, CA_40C, (Cw) MHz FoL_high +15 FoL_high +60 FoL_high +85
- to to to
FoL high + 60 FoL high +85 +12750 MHz

7.6.3

Narrow band blocking

This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the
presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.

7.6.3.1 Minimum requi

rements

The relative throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified
in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1

Table 7.6.3.1-1: Narrow-band blocking

Parameter Unit Channel Bandwidth
14MHz [ 3MHz [ 5MHz [10MHz [ 15 MHz | 20 MHz
P, dBm Prersens + channel-bandwidth specific value below
22 18 16 13 14 16
Puw (CW) dBm -55 -55 -55 -55 -55 -55
Fuw (offset for
Af = 15 kHz) MHz 0.9075 1.7025 2.7075 5.2125 | 7.7025 | 10.2075
Fuw (offset for
Af=7.5 kHz) MHz
NOTE 1: The transmitter shall be set a 4 dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1-2 with Pcvax_L as defined in subclause 6.2.5.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

For the UE which supports inter-band CA configuration in Table 7.3.1A-2 , Puw power defined in Table 7.6.3.1-1 is
increased by the amount given by ARyp in Table 7.3.1A-2.
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7.6.3.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the narrow-band blocking requirements
are defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet
the requirements specified in subclause 7.6.3.1 for each component carrier while both downlink carriers are active.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.6.3.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggregation configuration. For UE(s) supporting one uplink, the uplink configuration of the PCC shall
be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an interfering signal
specified in Table 7.6.3.1A-1 being on either side of the aggregated signal. The throughput of each carrier shall be >
95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and
A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1A-1.

Table 7.6.3.1A-1: Narrow-band blocking

Parameter Unit CA Bandwidth Class
B | c [ b [ E ] F

Power per CC in Aggregated 4Bm REFSENS + CA Bandwidth Class specific value below
Transmission Bandwidth Configuration 16
Pu (CW) dBm -55
Fuw (offset for - Foftset — 0.2
Af=15kH MHz /

_ Z) + Foftset + 0.2
Fuw (offset for
Af=7.5 kHz) MHz

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The Finterferer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be further
adjusted to |_ /0_015 + 0,5J0,015 +0.0075 MHz to be offset from the sub-carrier raster.

Finlcrf erer

7.6A Void

<Reserved for future use>

7.6B  Blocking characteristics for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
in subclause 7.6 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pemax L is defined as the total transmitter power over the two transmit antenna connectors.

7.7 Spurious response

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency
without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency
at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.

7.71 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2.
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Table 7.7.1-1: Spurious response parameters

Rx parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15MHz | 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1-2.

N OTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Table 7.7.1-2: Spurious response

Parameter Unit Level
Plnterferer
(CW) dBm -44
Finterferer MHz Spurious response frequencies

For the UE which supports inter-band CA configuration in Table 7.3.1A-2, Pinterferer power defined in Table 7.7.1-2 is
increased by the amount given by ARyp in Table 7.3.1A-2.

7.7.1A  Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the spurious response requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.7.1 for each component carrier while both downlink carriers are active.

For intra-band contiguous carrier aggregation the throughput shall be > 95% of the maximum throughput of the
reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables
7.7.1A-1 and 7.7.1A-2. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in
accordance with Table 7.3.1-2.

Table 7.7.1A-1: Spurious response parameters

Rx Parameter Units CA Bandwidth Class
B | c | D | E | F
Power per CC in Aggregated REFSENS + CA Bandwidth Class specific value below
Transmission Bandwidth dBm
; . 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcuax_L as defined in subclause 6.2.5A.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern
OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Table 7.7.1A-2: Spurious response

Parameter Unit Level
Pinterferer
(CW) dBm -44
Finterferer MHz Spurious response frequencies
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7.7.1B  Minimum requirements for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
in Clause 7.7.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pemax L is defined as the total transmitter power over the two transmit antenna connectors.

7.8 Intermodulation characteristics

Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.

7.8.1 Wide band intermodulation

The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier
and CW signal as interferer.

7.8.1.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1.1 for the specified wanted signal mean
power in the presence of two interfering signals

Table 7.8.1.1-1: Wide band intermodulation

Rx Parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

Power in REFSENS + channel bandwidth specific value below

Transmission dBm

Bandwidth 12 8 6 6 7 9

Configuration

leerferer 1 dBm

(CW) -46

Prnterferer 2 dBm

(Modulated) -46

BWinterferer 2 1.4 3 5

Finterferer 1 MHz -BW/2 2.1 -BW/2 4.5 -BW/2-17.5

(Offset) / / /

+BW/2+2.1 +BW/2 +4.5 +BW/2+7.5

Flnlerl'erer 2 MHz %

(O ffse t) 2*FInterferer 1

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in
Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annex
A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1 with set-up according to Annex C.3.1The interfering modulated signal is 5SMHz E-
UTRA signal as described in Annex D for channel bandwidth >56MHz

For the UE which supports inter band CA configuration in Table 7.3.1A-2, Pinterferert and Pinterferers powers defined in
Table 7.8.1.1-1 are increased by the amount given by AR in Table 7.3.1A-2.

7.8.1A  Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the wide band intermodulation
requirements are defined with the uplink active on the band other than the band whose downlink is being tested. The
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UE shall meet the requirements specified in subclause 7.8.1.1 for each component carrier while both downlink carriers
are active.

For intra-band contiguous carrier aggegation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.8.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggreagation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an
interfering signal specified in Table 7.8.1A-1 being on either side of the aggregated signal. The throughput of each
carrier shall be > 95% of the maximum throughput of the reference measurement channels as specified in Annexes
A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in
Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1A-1

Table 7.8.1A-1: Wide band intermodulation

Rx parameter Units CA Bandwidth Class
B | [ | D | E | F

Power per CC in REFSENS + CA Bandwidth Class specific value below

Aggregated

Transmission dBm 12

Bandwidth

Configuration

Pinterferer 1 dBm

(CW) -46

Pinterferer 2 dBm

(Modulated) 46

BWinterferer 2 MHz 5

Finterferer 1 MHz —Foffset-7.5

(Offset) /

+ Foffsett7.5

Finterferer 2 MHz 2*F,

(Offset) nterferer 1

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annex
A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1 with set-up according to Annex C.3.1.

NOTE 4: The interfering modulated signal is 5SMHz E-UTRA signal as described in Annex D for channel
bandwidth >5MHz

7.8.1B  Minimum requirements for UL-MIMO

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum
requirements in subclause 7.8.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-
MIMO, the parameter Pcmax t is defined as the total transmitter power over the two transmit antenna connectors.

7.8.2 Void

7.9 Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE
antenna connector.
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7.9.1 Minimum requirements

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1

Table 7.9.1-1: General receiver spurious emission requirements

Frequency band Measurement | Maximum Note
bandwidth level
30MHz <f<1GHz 100 kHz -57 dBm
1GHz << 12.75 GHz 1 MHz -47 dBm
12.75 GHz < f < 5 harmonic 1 MHz -47 dBm 1
of the upper frequency edge
of the DL operating band in
GHz

NOTE 1: Applies only for Band 22, Band 42 and Band 43
NOTE 2 : Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as defined in Annex C.3.1.

7.10  Receiver image
7.10.1  Void

7.10.1A Minimum requirements for CA

Receiver image rejection is a measure of a receiver's ability to receive the E-UTRA signal on one component carrier
while it is also configured to receive an adjacent aggregated carrier. Receiver image rejection ratio is the ratio of the
wanted received power on a sub-carrier being measured to the unwanted image power received on the same sub-carrier
when both sub-carriers are received with equal power at the UE antenna connector.

For intra-band contiguous carrier aggregation the UE shall fulfil the minimum requirement specified in Table 7.10.1A-1
for all values of aggregated input signal up to —22 dBm.

Table 7.10.1A-1: Receiver image rejection

CA bandwidth class

Rx parameter Units A B C D E F
Receiver image dB o5
rejection
8 Performance requirement

This clause contains performance requirements for the physical channels specified in TS 36.211 [4]. The performance
requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the
propagation conditions in Annex B and the downlink channels in Annex C.3.2.

Note: For the requirements in the following sections, similar Release 8 and 9 requirements apply for time domain
measurements restriction under colliding CRS.

8.1 General

8.1.1 Dual-antenna receiver capability

The performance requirements are based on UE(s) that utilize a dual-antenna receiver.
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For all test cases, the SNR is defined as

B0+ O
N(l) +N(2)

oc oc

SNR =

where the superscript indicates the receiver antenna connector. The SNR is defined assuming REs are not precoded, and
the relative power of physical channels transmitted is defined in Table C.3.2-1. The SNR requirement applies for the
UE categories and CA capabilities given for each test.

The applicability of the requirements with respect to CA capabilities is given as in Table 8.1.1-1. In case the CA
capability is omitted, the requirement is applicable to a UE regardless of its CA capability.

Table 8.1.1-1: Applicability of the requirement with respect to the CA capability

CA CA Capability Description
Capability
CL_X The requirement is applicable to a UE that indicates a CA bandwidth

class X on at least one E-UTRA band.

CL_X-Y The requirement is applicable to a UE that indicates CA bandwidth
classes X and Y on at least one E-UTRA band combination.

Note: The CA bandwidth classes are defined in Table 5.6A-1

For test cases with more than one component carrier, "Fraction of Maximum Throughput" in the performance
requirement refers to the ratio of the sum of throughput values of all component carriers to the sum of the nominal
maximum throughput values of all component carriers.

8.1.1.1 Simultaneous unicast and MBMS operations

8.1.1.2 Dual-antenna receiver capability in idle mode

8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1 FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Inter-TTI Distance 1
Number of HARQ

processes per Processes 8

component carrier
Maximum number of

HARQ transmission 4

Redundancy version {0,1,2,3} for QPSK and 16QAM
coding sequence {0,0,1,2} for 64QAM
Number of OFDM 4 for 1.4 MHz bandwidth, 3 for 3 MHz and

5 MHz bandwidths,

symbols for PDCCH per OFDM symbols 2 for 10 MHz, 15 MHz and 20 MHz

component carrier

bandwidths
Cyclic Prefix Normal
Cell_ID 0
Cross carrier scheduling Not configured
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8.2.1.1

Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a
certain relative information bit throughput of the reference measurement channels in Annex A.3.3 is achieved. The
purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK
and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.

8.2.1.11

Minimum Requirement

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the

downlink physical channel setup according to Annex C.3.2.

Table 8.2.1.1.1-1: Test Parameters

Parameter Unit Test1-5 Test 6- 8 Test 9-15 Test 16-18 | Test 19-20
Downlink power Pa dB 0 0 0 0 0
allocation Py dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
NOC at antenna port dBm/15kHz -98 -98 -98 -98 -98
Svmbols for unused PRBs OCNG OCNG OCNG OCNG OCNG
y (Note 2) (Note 2) (Note 2) (Note 2) (Note 2)
Modulation QPSK 16QAM 64QAM 16QAM QPSK

Note 1: P, =0

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated.

Note 3:  For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
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Table 8.2.1.1.1-2: Minimum performance (FRC)

Reference value UE
Propa- Correlation Fraction cate
Test Band- Reference OCNG gation matrix and of SNR _ CA capa-
num. width channel pattern condi- antenna maximum bility
tion config. throughp (dB) gor
ut (%) y
1 10 MHz R.2FDD | OP.1 FDD EVA5 1x2 Low 70 -1.0 1-8 .
(Note 3)
1A | 2x10MHz | R.2 FDD O(theF?)D EVA5 1x2 Low 70 A1 | 3-8 &Lc,—t'g'g
2 10 MHz R.2FDD | OP.1FDD | ETU70 1x2 Low 70 -0.4 1-8 -
3 10 MHz R.2FDD | OP.1 FDD | ETU300 1x2 Low 70 0.0 1-8 -
4 10 MHz R.2FDD | OP.1 FDD HST 1x2 Low 70 -2.4 1-8 -
5 1.4 MHz R.4FDD | OP.1 FDD EVA5 1x2 Low 70 0.0 1-8 -
6 10 MHz R.3FDD | OP.1 FDD EVAS5 1x2 Low 70 6.7 2-8 -
5 MHz R.3-1 FDD | OP.1 FDD EVAS5 1x2 Low 70 6.7 1 -
7 10 MHz R.3FDD | OP.1FDD | ETU70 1x2 Low 30 1.4 2-8 -
5 MHz R.3-1 FDD | OP.1 FDD | ETU70 1x2 Low 30 1.4 1 -
10 MHz R.3FDD | OP.1 FDD | ETU300 1x2 High 70 9.4 2-8 -
5 MHz R.3-1 FDD | OP.1 FDD | ETU300 1x2 High 70 9.4 1 -
3 MHz R.5FDD | OP.1 FDD EVA5 1x2 Low 70 17.6 1-8 -
10 5 MHz R.6 FDD | OP.1 FDD EVA5 1x2 Low 70 174 2-8 -
5 MHz R.6-1 FDD | OP.1 FDD EVA5 1x2 Low 70 17.5 1 -
11 10 MHz R.7FDD | OP.1 FDD EVA5 1x2 Low 70 17.7 2-8 -
10 MHz | R.7-1 FDD | OP.1 FDD EVAS5 1x2 Low 70 16.7 1 -
12 10 MHz R.7FDD | OP.1FDD | ETU70 1x2 Low 70 19.0 2-8 -
10 MHz | R.7-1FDD | OP.1 FDD | ETU70 1x2 Low 70 18.1 1 -
13 10 MHz R.7FDD | OP.1 FDD EVA5 1x2 High 70 19.1 2-8 -
10 MHz | R.7-1 FDD | OP.1 FDD EVA5 1x2 High 70 17.8 1 -
14 15 MHz R.8 FDD | OP.1 FDD EVA5 1x2 Low 70 17.7 2-8 -
15MHz | R.8-1 FDD | OP.1 FDD EVA5 1x2 Low 70 16.8 1 -
20 MHz ROFDD | OP.1 FDD EVA5 1x2 Low 70 17.6 3-8 -
15 20 MHz | R.9-2FDD | OP.1 FDD EVAS5 1x2 Low 70 17.3 2 -
20 MHz | R.9-1FDD | OP.1 FDD EVAS5 1x2 Low 70 16.7 1 -
16 3 MHz R.OFDD | OP.1FDD | ETU70 1x2 Low 30 1.9 1-8 -
17 10 MHz R.1FDD | OP.1FDD | ETU70 1x2 Low 30 1.9 1-8 -
18 20 MHz R.1FDD | OP.1FDD | ETU70 1x2 Low 30 1.9 1-8 -
19 10 MHz R.41 FDD | OP.1 FDD EVA5 1x2 Low 70 -5.4 1-8 -
CL_A-A
20 | 2x20MHz | R42FDD | OPTFDD | pyas 1x2 Low 70 13 | 58 | (Note2),
(Note 1) CL C
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
Note 2:  30usec timing difference between two CCs is applied in inter-band CA case.
Note 3:  Test 1 may not be executed for UE-s for which Test 1A is applicable.
8.21.1.2 Void
821.1.3 Void
8.21.1.4 Minimum Requirement 1 PRB allocation in presence of MBSFN

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the single-antenna
performance with a single PRB allocated at the lower band edge in presence of MBSFN.
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Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test 1
Downlink power P dB 0
allocation P4 dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Symbols for MBSFN portion of
MBSFN subframes (Note 2) OCNG (Note 3)

whole MBSFN subframe except the first two symbols in the

Note 1: P,=0
Note 2:

first slot.
Note 3:

The MBSFN portion of an MBSFN subframe comprises the

The MBSFN portion of the MBSFN subframes shall contain
QPSK modulated data. Cell-specific reference signals are
not inserted in the MBSFN portion of the MBSFN subframes,

QPSK modulated MBSFN data is used instead.

Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)

Test Bandwidth | Reference OCNG Propagation | Correlation Reference value UE

number Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.29 FDD | OP.3FDD ETU70 1x2 Low 30 2.0 1-8

8.2.1.2 Transmit diversity performance
8.2.1.2.1 Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.2.1-2, with the addition of the parameters in Table 8.2.1.2.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit
diversity (SFBC) with 2 transmitter antennas.

Table 8.2.1.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

Parameter Unit Test 1-2
Downlink power P dB -3
allocation D5 dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P, =1

Test Band- Reference OCNG Propagation Correlation Reference value UE
number | width Channel Pattern Condition Matrix and Fraction SNR | Category
Antenna of (dB)
Configuration | Maximum
Throughp
ut (%)
1 10 MHz R.11 FDD OP.1 FDD EVAS5 2x2 Medium 70 6.8 2-8
5MHz | R.11-2FDD | OP.1 FDD EVA5 2x2 Medium 70 5.9 1

2 10 MHz R.10 FDD OP.1 FDD HST 2x2 Low 70 -2.3 1-8
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8.2.1.2.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.2.2-2, with the addition of the parameters in Table 8.2.1.2.2-1 and the
downlink physical channel setup according Annex C.3.2. The purpose is to verify the performance of transmit diversity
(SFBC-FSTD) with 4 transmitter antennas.

Table 8.2.1.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation P4 dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P, =1

Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE

number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum | (dB)
Configuration | Throughput
(%)

1 1.4MHz | R12FDD | OP.1 FDD EPA5 4x2 Medium 70 0.6 1-8

2 10 MHz R.13FDD | OP.1 FDD ETU70 4x2 Low 70 -0.9 1-8
8.21.2.3 Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with

aggressor cell ABS)

The requirements are specified in Table 8.2.1.2.3-2, with the addition of parameters in Table 8.2.1.2.3-1 and the
downlink physical channel setup according to Annex C.3.2 and Annex C.3.3. The purpose is to verify the performance
of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission in the serving cell takes place in
subframes that overlap with ABS [9] of the aggressor cell. In Table 8.2.1.2.3-1, Cell 1 is the serving cell, and Cell 2 is
the aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is
according to Annex C.3.3, respectively.
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Table 8.2.1.2.3-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell1 Cell 2
£ dB -3 -3
Downlink power allocation
o dB -3 (Note 1) -3
Noel dBm/15kHz -102 (Note 2) N/A
N, at antenna port N, dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz -94.8 (Note 4) N/A
> Reference Value in
E /N, B Table 8.2.1.2.3-2 6
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
[11000100
11000000
ABS pattern (Note 5) N/A 11000000
11000000
11000000]
[10000000 N/A
RLM/RRM Measurement Subframe 10000000
Pattern (Note 6) 10000000
10000000
10000000]
[11000100
11000000
Ccslo 11000000 N/A
11000000
11000000]
CSI Subframe Sets (Note7) (00111011
00111111
Ccsi1 00111111 N/A
00111111
00111111]
Number of control OFDM symbols 2
Note 1: P, =1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe
of aggressor cell and the subframe is available in the definition of the reference channel.
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2
is the same
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
Table 8.2.1.2.3-2: Minimum Performance Transmit Diversity (FRC)
Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Category
(Note 1) Antenna

Cell1 | Cell2 | Cell1 | Cell 2 | Configuration | Fraction of SNR
Maximum (dB)
Throughput | (Note

(%) 2)
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1 R.11-4 OP.1 OP.1 | EVA5 | EVA5 | 2x2 Medium 70 [3.4] 2-8
FDD FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to E /NOC2 of cell 1.
8.21.3 Open-loop spatial multiplexing performance
8.2.1.31 Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.3.1-2, with the addition of the parameters in Table 8.2.1.3.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay
CDD with 2 transmitter antennas.

Table 8.2.1.3.1-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1-3
Downlink power P dB -3
allocation Dy dB -3 (Note 1)
N, at antenna port dBm/15kHz -98

Note 1:
Note 2:

P, =1

For CA test cases, PUCCH format 1b with channel

selection is used to feedback ACK/NACK.

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

Reference value UE
Propa- Correlation Fraction cate
Test Band- Reference OCNG gation matrix and of SNR _ CA capa-
num. width channel pattern condi- antenna maximum (dB) or bility
tion config. throughp 9
ut (%) y
1 10 MHz R.11 FDD | OP.1 FDD | EVA70 2x2 Low 70 13.0 2-8 )
(Note 2)
1A | 210 | pyqppp | OPTFDD | Eyaz0 2x2 Low 70 137 | 38 | CLAA
MHz (Note 1)
2x20 OP.1 FDD CL_A-A,
2 MHz R.30 FDD (Note 1) EVA70 2x2 Low 70 13.2 5-8 cL ¢
2x20 OP.1 FDD CL_A-A,
3 MHz R.35-1 FDD (Note 1) EVA5 2x2 Low 70 [TBD] 4 cL C
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
Note 2:  Test 1 may not be executed for UE-s for which Test 1A is applicable.
8.21.3.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.3.2-2, with the addition of the parameters in Table 8.2.1.3.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay
CDD with 4 transmitter antennas.
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Table 8.2.1.3.2-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1
Downlink power P dB -6
allocation Dy dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P, =1
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Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum | (dB)
Configuration | Throughput
(%)
1 10MHz | R14FDD | OP.1 FDD EVA70 4x2 Low 70 14.3 2-8
8.2.1.3.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.1.3.3-2, with the addition of parameters in Table
8.2.1.3.3-1 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The requirements for MBSFN ABS are specified in Table 8.2.1.3.3-4, with the addition of parameters in Table
8.2.1.3.3-3 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH transmission in
the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Tables 8.2.1.3.3-1 and
8.2.1.3.3-3, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The downlink physical channel setup for Cell 1 is
according to Annex C.3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.2.1.3.3-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
£, dB -3 -3
Downlink power allocation
o dB -3 (Note 1) -3
Noel dBm/15kHz [-102] (Note 2) N/A
N, at antenna port Noeo dBm/15kHz -98 (Note 3) N/A
NOC3 dBm/15kHz [-94.8] (Note 4) N/A
- Reference Value in
E /N, dB Table 8.2.1.3.3-2 161
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells [us] 2.5 (synchronous cells)
[11000100,
11000000,
ABS pattern (Note 5) N/A 11000000,
11000000,
11000000]
[10000000
RLM/RRM Measurement Subframe 10000000
Pattern(Note 6) 10000000 N/A
10000000
10000000]
[11000100
11000000
Ccsio 11000000 N/A
11000000
CSI Subframe Sets “(Note 11000000]
7) [00111011
00111111
Ccsi 1 00111111 N/A
00111111
00111111]
Number of control OFDM symbols 2

Note 1: P, =1

Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe

overlapping with the aggressor ABS

Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the

aggressor ABS

Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS
subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSI

measurements defined in [7]

Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and

Cell2 is the same.

Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
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Table 8.2.1.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
(Note 1) Antenna
Cell1 | Cell2 | Cell1 | Cell 2 | Configuration | Fraction of SNR
Maximum (dB)
Throughput (Note
(%) 2)
1 R.11 OP.1 | OPA1 EVA EVA 2x2 Low [70] [13.3] 2-8
FDD FDD 5 5
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES /NOC2 of cell 1.
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Table 8.2.1.3.3-3:

Test Parameters for Large Delay CDD (FRC) - MBSFN ABS

Parameter Unit Cell 1 Cell 2
£, dB -3 -3
Downlink power allocation
o dB -3 (Note 1) -3
Noer dBm/15kHz [-102] (Note 2) N/A
N, at antenna port Noeo dBm/15kHz -98 (Note 3) N/A
NOC3 dBm/15kHz [-94.8] (Note 4) N/A
- Reference Value in
E /Ny dB Table 8.2.1.3.3-4 [61
BWochannel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 126
Time Offset between Cells [us] 2.5 (synchronous cells)
[0001000000
a 0100000010
ABS pattern -(Note 5) N/A 0000001000
0000000000]
[0001000000
RLM/RRM Measurement Subframe 0100000010 N/A
Pattern -(Note 6) 0000001000
0000000000]
[0001000000
0100000010
Ccsio 0000001000 N/A
CSI Subframe Sets "(Note 0000000000]
7) 1110111111
1011111101
Ccsi1 1111110111 N/A
1111111111]
N/A [001000
. 100001
MBSFN Subframe Allocation (Note 10) 000100
000000]
Number of control OFDM symbols 2

This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13 of a

This noise is applied in OFDM symbol #0 of a subframe overlapping with the aggressor ABS
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
ABS pattern as defined in [9]. The 4!, 12t 19t and 27 subframes indicated by ABS pattern are
MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of
aggressor cell and the subframe is available in the definition of the reference channel.
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

As configured according to the time-domain measurement resource restriction pattern for CSI

Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and

SIB-1 will not be transmitted in Cell2 in this test.

Note 1: P, =1
Note 2:
subframe overlapping with the aggressor ABS
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
measurements defined in [7]
Note 8:
Cell2 is the same.
Note 9:
Note 10:
subframe allocation.
Note 11:

transmission is in a subframe protected by MBSFN ABS in this test.

MBSFN Subframe Allocation as defined in [7], four frames with 24 bits is chosen for MBSFN

The maximum number of uplink HARQ transmission is limited to 2 so that each PHICH channel
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Table 8.2.1.3.3-4: Minimum Performance Large Delay CDD (FRC) — MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Category
(Note 2) Antenna
Cell1 | Cell2 | Cell1 | Cell 2 | Configuration | Fraction of SNR
Maximum (dB)
Throughput (Note
(%) 2)
1 R.11 OP.1 OP.1 | EVA5 | EVAS 2x2 Low [70] [12.0] 2-8
FDD FDD
Note 1: The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES /NOC2 of cell 1.

8.2.14

8.2.1.41

Closed-loop spatial multiplexing performance

Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parameters in Table 8.2.1.4.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

SF#n based on PMI estimation at a downlink SF not later than
SF#(n-4), this reported PMI cannot be applied at the eNB downlink

before SF#(n+4)

Parameter | Unit Test 1 Test 2
Downlink power P dB -3 -3
allocation D dB -3 (Note 1) -3 (Note 1)
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 50
PMI delay (Note 2) ms 8 8
Reporting interval ms 1 1
Reporting mode PUSCH 1-2 PUSCH 3-1
CodeBookSubsetRestricti 001111 001111
on bitmap
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance at subrame

Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum | (dB)
Configuration | Throughput
(%)
1 10 MHz R.10 FDD | OP.1 FDD EVA5 2x2 Low 70 -2.5 1-8
2 10 MHz R.10 FDD | OP.1 FDD EPA5 2x2 High 70 -2.3 1-8
8.2.1.4.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.1A-2, with the addition of the parameters in Table 8.2.1.4.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-

one performance with wideband and frequency selective precoding.
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Table 8.2.1.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
Downlink power P dB -6
allocation Dy dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 8
Reporting interval ms 1
Reporting mode PUSCH 1-2
CodeBookSubsetRestricti 0000000000000000
on bitmap 0000000000000000
0000000000000000
1111111111111111
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance
at subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum | (dB)
Configuration | Throughput
(%)
1 10 MHz R.13FDD | OP.1 FDD EVA5 4x2 Low 70 -3.2 1-8
8.2.14.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.2-2,with the addition of the parameters in Table 8.2.1.4.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-
two performance with wideband and frequency selective precoding.

Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Parameter Unit Test 1-2
Downlink power P dB -3
allocation Dy dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 50
PMI delay (Note 2) ms 8
Reporting interval ms 1
Reporting mode PUSCH 3-1
CodeBookSubsetRestriction 110000
bitmap
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance

at subrame SF#n based on PMI estimation at a downlink
SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4)
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Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum | (dB)
Configuration | Throughput
(%)
1 10 MHz R.35 FDD | OP.1 FDD EPA5 2x2 Low 70 18.9 2-8
2 10MHz | R11FDD | OP.1 FDD ETU70 2x2 Low 70 14.3 2-8
8.2.1.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-

two performance with wideband and frequency selective precoding.

Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1-2
Downlink power P4 dB -6
allocation Dy dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 8
Reporting interval ms 1
Reporting mode PUSCH 1-2
CodeBookSubsetRestriction 0000000000000
bitmap 0000000000000
0000001111111
1111111110000
000000000000
CSl request field (Note 3) ‘10’

Note 1:
Note 2:

Note 3:

Note 4:

P, =1

If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF
not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4)

CSl request field applies for CA demodulation requirement
only. Multiple CC-s under test are configured as the 15t set
of serving cells by higher layers.

For CA test cases, ACK/NACK bits are transmitted using
PUSCH with PUCCH format 1b with channel selection

configured.

Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Propa- Correlation Reference value
Test Band- Reference OCNG gation matrix and f;:?(tilrznrzf SNR cgtli ) cha_
num. width channel pattern condi- antenna u b'IPt
tion config. thro(L‘ll/g)hput (dB) gory ility
(J
1 10 MHz R.36 FDD | OP.1 FDD EPA5 4x2 Low 70 14.7 2-8 -
2 2x10 MHz | R.14 FDD OP.1FDD EVA5 4x2 Low 70 10.8 3-8 CLA-
(Note 1) A
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
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8.2.1.5 MU-MIMO
8.2.1.6 [Control channel performance: D-BCH and PCH]

8.21.7 Carrier aggregation with power imbalance

The requirements in this section verify the ability of an intraband adjancent carrier aggregation UE to demodulate the
signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Throughput is
measured on the PCell only.

8.2.1.7.1 Minimum Requirement

The requirements are specified in Table 8.2.1.7.1-2, with the addition of the parameters in Table 8.2.1.7.1-1 and the
downlink physical channel setup according to Annex C.3.2.

Table 8.2.1.7.1-1: Test Parameters

Parameter Unit Test 1
Downlink power P4 dB 0
allocation Ds dB 0 (Note 1)
E
s _PCell ot antenna port of | dBm/15kHz -85
PCell
E
s _S8Cell ot antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
OCNG
Symbols for unused PRBs (Note 3.4)
Modulation 64 QAM
Transmission mode 1
Note 1: P, =0
Note 2:  No external noise sources are applied
Note 3:  These physical resource blocks are assigned to
an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over
the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.
Note 4: The OCNG pattern is used to fill the SCell control
channel and PDSCH.

Table 8.2.1.7.1-2: Minimum performance (FRC)

Propa- Correlation F?gzlrf:rr‘acst;)ar:u:f UE CA

Test Band- Reference OCNG gation matrix and .
. . maximum cate- capa-
num. width channel pattern condi- antenna throughput (%) o bilit
tion config. ghput (7 gory y
1 2x20 MHz | R.xxFDD [TBD] Static 1x2 [TBD] 5-8 CL_C

8.2.2  TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 123



Table 8.2.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ
processes per Processes 7
component carrier
Maximum number of 4

HARQ transmission

Redundancy version
coding sequence

{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH per
component carrier

OFDM symbols

4 for 1.4 MHz bandwidth, 3 for 3 MHz and
5 MHz bandwidths,
2 for 10 MHz, 15 MHz and 20 MHz
bandwidths

Cross carrier scheduling

Not configured

Note 1:
Note 2:

as specified in Table 4.2-2 in TS 36.211 [4]
as specified in Table 4.2-1in TS 36.211 [4]

8.2.2.1

Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a
certain relative information bit throughput of the reference measurement channels in Annex A.3.4 is achieved. The
purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK
and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.

8.2.2.1.1

Minimum Requirement

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the
downlink physical channel setup according to Annex C.3.2.

Table 8.2.2.1.1-1: Test Parameters

Parameter Unit Test1-5 Test 6- 8 Test9-15 | Test 16-18 Test 19 Test 20
Downlink | o dB 0 0 0 0 0 0
ower
a&caﬁon Pz dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
Ny atantenna | jo ey -98 -98 -98 -98 -98 -98
port
Symbols for OCNG OCNG OCNG OCNG OCNG OCNG
unused PRBs (Note 2) (Note 2) (Note 2) (Note 2) (Note 2) (Note 2)
Modulation QPSK 16QAM 64QAM 16QAM QPSK QPSK
ACK/NACK Multiplexing | Multiplexing | Multiplexing | Multiplexing | Multiplexing -
feedback mode (Note 3)

Note 1:
Note 2:

P, =0
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual

UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

modu
Note 3:

lated.

PUCCH format 1b with channel selection is used to feedback ACK/NACK.
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Table 8.2.2.1.1-2: Minimum performance (FRC)

Test Bandwidth | Reference OCNG Propagation | Correlation Reference value UE CA
number Channel Pattern Condition Matrix and Fraction of | SNR | Category | capability
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.2TDD | OP.1 TDD EVA5 1x2 Low 70 -1.2 1-8 -
2 10 MHz R.2TDD | OP.1 TDD ETU70 1x2 Low 70 -0.6 1-8 -
3 10 MHz R.2TDD | OP.1 TDD ETU300 1x2 Low 70 -0.2 1-8 -
4 10 MHz R.2 TDD OP.1 TDD HST 1x2 Low 70 -2.6 1-8 -
5 1.4 MHz R.4 TDD OP.1 TDD EVA5 1x2 Low 70 0.0 1-8 -
6 10 MHz R.3 TDD OP.1 TDD EVAS 1x2 Low 70 6.7 2-8 -
5 MHz R.3-1 TDD | OP.1 TDD EVA5 1x2 Low 70 6.7 1 -
7 10 MHz R.3 TDD OP.1 TDD ETU70 1x2 Low 30 1.4 2-8 -
5 MHz R.3-1 TDD | OP.1 TDD ETU70 1x2 Low 30 1.4 1 -
8 10 MHz R.3TDD | OP.1 TDD ETU300 1x2 High 70 9.3 2-8 -
5 MHz R.3-1 TDD | OP.1 TDD ETU300 1x2 High 70 9.3 1 -
9 3 MHz R.5 TDD OP.1 TDD EVA5 1x2 Low 70 17.6 1-8 -
10 5 MHz R.6 TDD | OP.1 TDD EVA5 1x2 Low 70 17.6 2-8 -
5 MHz R.6-1 TDD | OP.1 TDD EVAS 1x2 Low 70 17.6 1 -
11 10 MHz R.7 TDD OP.1 TDD EVA5 1x2 Low 70 17.6 2-8 -
10 MHz R.7-1 TDD | OP.1 TDD EVA5 1x2 Low 70 17.6 1 -
12 10 MHz R.7 TDD | OP.1 TDD ETU70 1x2 Low 70 19.1 2-8 -
10 MHz R.7-1 TDD | OP.1 TDD ETU70 1x2 Low 70 19.1 1 -
13 10 MHz R.7TDD | OP.1 TDD EVA5 1x2 High 70 19.1 2-8 -
10 MHz R.7-1 TDD | OP.1 TDD EVA5 1x2 High 70 19.1 1 -
14 15 MHz R.8TDD | OP.1 TDD EVA5 1x2 Low 70 17.8 2-8 -
15 MHz R.8-1 TDD | OP.1 TDD EVAS5 1x2 Low 70 17.8 1 -
15 20 MHz R.9 TDD OP.1 TDD EVA5 1x2 Low 70 17.7 3-8 -
20 MHz R.9-2 TDD | OP.1 TDD EVA5 1x2 Low 70 17.7 2 -
20 MHz R.9-1 TDD | OP.1 TDD EVAS 1x2 Low 70 17.7 1 -
16 3 MHz R.OTDD | OP.1 TDD ETU70 1x2 Low 30 2.1 1-8 -
17 10 MHz R.1TDD | OP.1 TDD ETU70 1x2 Low 30 2.0 1-8 -
18 20 MHz R.1TDD | OP.1 TDD ETU70 1x2 Low 30 2.1 1-8 -
19 10 MHz R.41TDD | OP.1 TDD EVA5S 1x2 Low 70 -5.3 1-8 -
20 2x20MHz | R.42 TDD | OP.1 TDD EVA5 1x2 Low 70 -1.2 5-8 CL_C
(Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
8.2.2.1.2 Void
8.2.21.3 Void
8.2214 Minimum Requirement 1 PRB allocation in presence of MBSFN

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parameters in Table 8.2.2.1.1.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the single-antenna
performance with a single PRB allocated at the lower band edge in presence of MBSFN.
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Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test 1
Downlink power Pa dB 0
allocation P4 dB 0 (Note 1)
N, at antenna port dBm/15kHz -98

Symbols for MBSFN portion of
MBSFN subframes (Note 2)

OCNG (Note 3)

ACK/NACK feedback mode

Multiplexing

Note 1: P, =0
Note 2:

first slot.
Note 3:

The MBSFN portion of an MBSFN subframe comprises the
whole MBSFN subframe except the first two symbols in the

The MBSFN portion of the MBSFN subframes shall contain
QPSK modulated data. Cell-specific reference signals are
not inserted in the MBSFN portion of the MBSFN subframes,
QPSK modulated MBSFN data is used instead.

Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)

Test Bandwidth | Reference OCNG Propagation | Correlation Reference value UE

number Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.29 TDD | OP.3 TDD ETU70 1x2 Low 30 2.0 1-8

8.2.2.2 Transmit diversity performance
8.2.2.2.1 Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.2.1-2, with the addition of the parameters in Table 8.2.2.2.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit

diversity (SFBC) with 2 transmitter antennas.

Table 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Parameter Unit Test 1-2
Downlink power P dB -3
allocation P4 dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing
Note 1: P, =1
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Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

Test Bandw Reference OCNG Propagation Correlation Reference value UE
number idth Channel Pattern Condition Matrix and Fraction of SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.11 TDD OP.1 TDD EVA5 2x2 Medium 70 6.8 2-8
5MHz | R.11-2TDD | OP.1 TDD EVAS 2x2 Medium 70 6.8 1
2 10 MHz R.10 TDD OP.1 TDD HST 2x2 Low 70 2.3 1-8
82222 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.2.2-2, with the addition of the parameters in Table 8.2.2.2.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit
diversity (SFBC-FSTD) with 4 transmitter antennas.

Table 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Downlink power P dB -3
allocation Py dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing
Note 1: P, =1

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 1.4MHz | R12TDD | OP.1 TDD EPA5 4x2 Medium 70 0.2 1-8
2 10 MHz R.13 TDD OP.1 TDD ETU70 4x2 Low 70 -0.5 1-8
8.2.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

The requirements are specified in Table 8.2.2.2.3-2, with the addition of parameters in Table 8.2.2.2.3-1 and the
downlink physical channel setup according to Annex C.3.2 and Annex C.3.3. The purpose is to verify the performance
of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission in the serving cell takes place in
subframes that overlap with ABS [9] of the aggressor cell. In Table 8.2.2.2.3-1, Cell 1 is the serving cell, and Cell 2 is
the aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is
according to Annex C.3.3, respectively.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Page 127




Table 8.2.2.2.3-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
Downlink power Pa dB -3 -3
allocation Ps dB -3 (Note 1) -3 (Note 1)
N, dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noer dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz -94.8(Note 4) N/A
_ Reference
E,/N,, dB Value in Table 6
8.2.2.2.3-2
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
[0000010001
ABS pattern (Note 5) N/A 0000000001]
RLM/RRM Measurement Subframe [0000000001 N/A
Pattern (Note 6) 0000000001]
[0000010001
CS| Subframe Sets Cesto 0000000001] N/A
(Note 7) [1100101000
Cos.1 1100111000] N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor

ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated

PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the ABS subframe of aggressor cell and the subframe is available in the

Note 1: PB =1
Note 2:
subframe overlapping with the aggressor ABS
Note 3:
the aggressor ABS
Note 4:
non-ABS
Note 5:
definition of the reference channel.
Note 6:
defined in [7]
Note 7:
for CSI measurements defined in [7]
Note 8:
Cell1 and Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.

Time-domain measurement resource restriction pattern for PCell measurements as
As configured according to the time-domain measurement resource restriction pattern

Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in
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Table 8.2.2.2.3-2: Minimum Performance Transmit Diversity (FRC)

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna
Cell 1 Cell 2 Cell 1 Cell 2 | Configuration | Fraction of | SNR
Maximum (dB)
Throughput | (Note
(%) 2)
1 R.11-4 OP.1 OP A1 EVA5 EVA5 2x2 Medium 70 [3.8] 2-8
TDD TDD TDD
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to E /Noc2 of cell 1.

8.2.2.3

8.2.2.3.1

Open-loop spatial multiplexing performance

Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.3.1-2, with the addition of the parameters in Table 8.2.2.3.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay
CDD with 2 transmitter antennas.

Table 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1 Test 2-4
Downlink power P dB -3 -3
allocation Py dB -3 (Note 1) | -3 (Note 1)
N, at antenna port dBm/15kHz -98 -98
ACK/NACK feedback mode Bundling (No';e 2)
Note 1: P, =1
Note 2: PUCCH format 1b with channel selection is used to feedback
ACK/NACK.

Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (FRC)

Test Bandwidth | Reference OCNG Propagation | Correlation Reference value UE CA
number Channel Pattern Condition Matrix and Fraction of SNR Category capab
Antenna Maximum (dB)
Configuratio | Throughput
n (%)
1 10 MHz R.11-1 OP.1 TDD EVA70 2x2 Low 70 13.1 2-8 -
TDD
2 2x20 MHz R.30-1 OP.1 TDD EVA70 2x2 Low 70 13.7 5-8 CL_
TDD (Note 1)
3 2x20 MHz R.30-2 OP.1 TDD EVA70 2x2 Low 70 13.2 3 CL_
TDD (Note 1)
4 2x20 MHz R.35-1 OP.1 TDD EVAS5 2x2 Low 70 15.7 4 CL_
TDD (Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
8.2.23.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.3.2-2, with the addition of the parameters in Table 8.2.2.3.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay
CDD with 4 transmitter antennas.
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Table 8.2.2.3.2-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1
Downlink power P dB -6
allocation Ds dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Bundling
Note 1: P, =1

Table 8.2.2.3.2-2: Minimum performance Large Delay CDD (FRC)

Test Bandwidth | Reference | OCNG | Propagation Correlation Reference value UE
number Channel Pattern Condition Matrix and Fraction of | SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.14 TDD OP.1 EVA70 4x2 Low 70 14.2 2-8
TDD
8.2.2.3.3 Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with

aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.2.3.3-2, with the addition of parameters in Table
8.2.2.3.3-1 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The requirements for MBSFN ABS are specified in Table 8.2.2.3.3-4, with the addition of parameters in Table
8.2.2.3.3-3 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH transmission in
the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Tables 8.2.2.3.3-1 and
8.2.2.3.3-3, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The downlink physical channel setup for Cell 1 is
according to Annex C.3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.2.2.3.3-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
Downlink power P4 dB -3 -3
allocation P dB -3 (Note 1) -3 (Note 1)
N, dBm/15kHz [-102] (Note 2) N/A
N, at antenna port N,en dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz [-94.8] (Note 4) N/A
- Reference Value in
E /N, dB Table 8.2.2.3.3-2 [61
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells [us] 2.5 (synchronous cells)
[0000010001,
ABS pattern (Note 5) N/A 0000000001]
RLM/RRM Measurement Subframe [0000000001, N/A
Pattern (Note 6) 0000000001]
[0000010001,
CSI Subframe Sets Cesio 0000000001] N/A
(Note 7) [1100101000
Cosi1 1100111000] N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
Note 1: P, =1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a
subframe overlapping with the aggressor ABS
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-
ABS
Note 5:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the ABS subframe of aggressor cell and the subframe is available in the
definition of the reference channel.
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined
in [7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for
CSI measurements defined in [7]
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1
and Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.

Table 8.2.2.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna
Cell 1 Cell 2 Cell 1 Cell 2 | Configuration | Fraction of | SNR
Maximum (dB)
Throughput | (Note
(%) 2)
1 R.11 OP.1 OP.1 EVA5 | EVAS 2x2 Low [70] [14.0] 2-8
FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES /N()L'Z of cell 1.
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Table 8.2.2.3.3-3: Test Parameters for Large Delay CDD (FRC) - MBSFN ABS

Parameter Unit Cell1 Cell 2
Uplink downlink configuration [1] [1]
Special subframe configuration [4] [4]
Downlink power P4 dB -3 -3
allocation O dB -3 (Note 1) -3 (Note 1)
N, dBm/15kHz [-102] (Note 2) N/A
N, at antenna port Noer dBm/15kHz [-98] (Note 3) N/A
N, dBm/15kHz [-94.8] (Note 4) N/A
- Reference Value in
E /N, dB Table 8.2.2.3.3-4 [61
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 126
Time Offset between Cells [us] 2.5 (synchronous cells)
[0000000001
ABS pattern (Note 5) N/A 0000000001]
RLM/RRM Measurement Subframe [0000000001 N/A
Pattern (Note 6) 0000000001]
[0000000001
CSI Subframe Sets Cesto 0000000001] N/A
(Note 7) [1100111000
Cesit 1100111000] NIA
MBSFN Subfrar?g)Allocatlon (Note N/A [000010]
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing

Note 1: P, =1

Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10,#11, #12,
#13 of a subframe overlapping with the aggressor ABS

Note 3:  This noise is applied in OFDM symbol #0 of a subframe overlapping with the aggressor
ABS

Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-
ABS

Note 5:  ABS pattern as defined in [9]. The 10" and 20™ subframes indicated by ABS pattern are
MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the ABS subframe of aggressor cell and the subframe is available in the
definition of the reference channel.

Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined
in [7]

Note 7:  As configured according to the time-domain measurement resource restriction pattern for
CSI measurements defined in [7]

Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1
and Cell2 is the same.

Note 9:  SIB-1 will not be transmitted in Cell2 in this test.

Note 10: MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN
subframe allocation.
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Table 8.2.2.3.3-4: Minimum Performance Large Delay CDD (FRC) —- MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna
Cell1 | Cell2 | Cell1 | Cell2 | Configuration | Fraction of | SNR
Maximum (dB)
Throughput | (Note
(%) 2)
1 R.11 OP.1 OP.1 EVAS5 | EVAS 2x2 Low [70] [12.2] 2-8
TDD TDD
Note 1: The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to £ /Noc2 of cell 1.

8.22.4

8.2.2.41

Closed-loop spatial multiplexing performance

Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.1-2, with the addition of the parameters in Table 8.2.2.4.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

and 4ms

Parameter Unit Test 1 | Test 2
Downlink power P dB -3 -3
allocation s dB -3 (Note 1) -3 (Note 1)
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 50
PMI delay (Note 2) ms 10 or 11 10 or 11
Reporting interval ms 1 or 4 (Note 3) 1 or 4 (Note 3)
Reporting mode PUSCH 1-2 PUSCH 3-1
CodeBookSubsetRestriction 001111 001111
bitmap
ACK/NACK feedback mode Multiplexing Multiplexing
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance at subrame SF#n based on
PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4)
Note 3:  For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms

Table 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Bandwidth | Reference | OCNG Propagation Correlation Reference value UE
number Channel | Pattern Condition Matrix and Fraction of SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)

1 10 MHz R.10 TDD OP.1 EVA5 2x2 Low 70 -3.1 1-8
TDD

2 10 MHz R.10 TDD OP.1 EPA5 2x2 High 70 -2.8 1-8
TDD
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8.2.24.1A

Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.1A-2, with the addition of the parameters in Table 8.2.2.4.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-

one performance with wideband and frequency selective precoding.

Table 8.2.2.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
Downlink power P4 dB -6
allocation Py dB -6 (Note 1) ‘
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 10 or 11
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 1-2
CodeBookSubsetRestricti 0000000000000000
on bitmap 0000000000000000
0000000000000000
1111111111111111
ACK/NACK feedback Multiplexing
mode
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance
at subrame SF#n based on PMI estimation at a downlink
SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4)
Note 3:  For Uplink - downlink configuration 1 the reporting interval
will alternate between 1ms and 4ms

Table 8.2.2.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Bandwidth | Reference | OCNG | Propagation Correlation Reference value UE
number Channel Pattern Condition Matrix and Fraction of | SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.13 TDD OP.1 EVA5 4x2 Low 70 -3.5 1-8
TDD
8.2.24.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.2-2, with the addition of the parameters in Table 8.2.2.4.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-
two performance with wideband and frequency selective precoding.
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Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1-2
Downlink power P dB -3
allocation Dy dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 50
PMI delay (Note 2) ms 10 or 11
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 3-1
ACK/NACK feedback mode Bundling
CodeBookSubsetRestriction 110000
bitmap
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF
not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4)
Note 3:  For Uplink - downlink configuration 1 the reporting interval

will alternate between 1ms and 4ms

Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.35 TDD OP.1 TDD EPA5 2x2 Low 70 19.5 2-8
2 10 MHz | R.11-1 TDD | OP.1 TDD ETU70 2x2 Low 70 13.9 2-8
8.2.24.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.3-2, with the addition of the parameters in Table 8.2.2.4.3-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-
two performance with wideband and frequency selective precoding.
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Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1 Test 2
Downlink power P dB -6 -6
allocation Dy dB -6 (Note 1) -6 (Note 1)
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 8
PMI delay (Note 2) ms 10 or 11 10 or 11
Reporting interval ms 1 or 4 (Note 3) 1 or 4 (Note 3)
Reporting mode PUSCH 1-2 PUSCH 1-2
ACK/NACK feedback mode Bundling -
(Note 5)
CodeBookSubsetRestriction 0000000000000 | 0000000000000
bitmap 0000000000000 | 0000000000000
0000001111111 | 0000001111111
1111111110000 | 1111111110000
000000000000 000000000000
CSl request field (Note 4) ‘10’ ‘10’

Note 1:
Note 2:

Note 3:

Note 4:

Note 5:

P, =1

If the UE reports in an available uplink reporting instance at subrame SF#n
based on PMI estimation at a downlink SF not later than SF#(n-4), this
reported PMI cannot be applied at the eNB downlink before SF#(n+4)

For Uplink - downlink configuration 1 the reporting interval will alternate
between 1ms and 4ms
CSlI request field applies for CA demodulation requirement only. Multiple CC-s
under test are configured as the 15t set of serving cells by high layers.
ACK/NACK bits are transmitted using PUSCH with PUCCH format 1b with
channel selection configured.

Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagatio Correlation Reference value UE CA
number width Channel Pattern n Matrix and Fraction of | SNR | Category | capabi
Condition Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.36 TDD OP.1TDD EPA5 4x2 Low 70 15.7 2-8 -
2 2x20 R.43 TDD OP.1 TDD EVA5 4x2 Low 70 11.1 5-8 CL_¢(
MHz (Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
8.2.2.5 MU-MIMO
8.2.2.6 [Control channel performance: D-BCH and PCH]
8.2.2.7 Carrier aggregation with power imbalance

The requirements in this section verify the ability of an intraband adjancent carrier aggregation UE to demodulate the

signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Throughput is

measured on the PCell only.

8.2.2.7.1

Minimum Requirement

The requirements are specified in Table 8.2.2.7.1-2, with the addition of the parameters in Table 8.2.2.7.1-1 and the
downlink physical channel setup according to Annex C.3.2.
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Table 8.2.2.7.1-1: Test Parameters

channel and PDSCH.

Parameter Unit Test 1
Downlink power P dB 0
allocation Py dB 0 (Note 1)
Eg
s _PCell 5t antenna port of | dBm/15kHz -85
PCell
E
s _SCell 5t antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
OCNG
Symbols for unused PRBs (Note 3.4)
Modulation 64 QAM
Transmission mode 1
Note 1: P, =0
Note 2:  No external noise sources are applied
Note 3:  These physical resource blocks are assigned to
an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over
the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.
Note 4: The OCNG pattern is used to fill the SCell control

Table 8.2.2.7.1-2: Minimum performance (FRC)

Propa- | Correlation sg:?|rf=?::t;?r:u; UVE | caA

Test Band- Reference OCNG gation matrix and .
- - maximum cate- | capa-
num. width channel pattern condi- antenna throughput (%) o bilit
tion config. ghput {7 gory y
1 2x20 MHz | R.yyTDD [TBD] Static 1x2 [TBD] 5-8 CL_C

8.3

8.3.1

Demodulation of PDSCH (User-Specific Reference
Symbols)

FDD

The parameters specified in Table 8.3.1-1 are valid for FDD unless otherwise stated.
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Table 8.3.1-1: Common Test Parameters for User-specific Reference Symbols

HARQ transmission

Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ Processes 8
processes
Maximum number of 4

Redundancy version
coding sequence

{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH

OFDM symbols

2

Beamforming Model

As specified in Section B.4.1 and B.4.2

Precoder update
granularity

Frequency domain: 1 PRG for
Transmission mode 9
Time domain: 1 ms

Note 1:
Note 2:

as specified in Table 4.2-2 in TS 36.211 [4]
as specified in Table 4.2-1in TS 36.211 [4]

8.3.1.1

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.1.1-1 and 8.3.1.1-2, with the addition of the parameters in Table 8.3.1.1-3 and the downlink
physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of
the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate

Single-layer Spatial Multiplexing

matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.
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Table 8.3.1.1-1:

Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-
RS configurations

transmission

parameter Unit Test 1 Test 2
Downlink power P dB 0 0
allocation Dy dB 0 (Note 1) 0 (Note 1)
CeII-speqlflc reference Antenna ports 0,1
signals
. Antenna ports Antenna ports
CSI reference signals 15....18 15....18
CSI-RS periodicity and
subframe offset Subframes 5/2 5/2
Tcsirs / Icsi-rs
CSl reference signal
: : 0 3
configuration
Zero-power CSI-RS
°°”l(f:'g_”R';a}'°” Subframes 3/ 3/
ZeroPowerCSI-RS / bitmap 0001000000000000 | 0001000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbots for Lnused OCNG (Note 4) OCNG (Note 4)
Number of allocated
resource blocks (Note 2) PRB 50 50
Simultaneous No Yes (Note 3, 5)

port (7 or 8) not used for the input signal under test.

The modulation symbols of the signal under test are mapped onto antenna
Modulation symbols of an interference signal is mapped onto the antenna

These physical resource blocks are assigned to an arbitrary number of

virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

Note 1: P, =1
Note 2:

port 7 or 8.
Note 3:
Note 4:

modulated.
Note 5:

The two UEs’ scrambling identities 7g,, are set to 0 for CDM-multiplexed

DM RS with interfering simultaneous transmission test cases.

Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous

transmission (FRC) with multiple CSI-RS configurations

Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)

Configuration Throughpu
t (%)
1 10 MHz R.43 FDD OP.1 FDD EVA5 2x2 Low 70 -1 1-8
QPSK 1/3
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Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
2 10 MHz R.44 FDD | OP.1 FDD EPA5 2x2 Low 70 21.9 2-8
64QAM Y5

Note 1:  The reference channel applies to both the input signal under test and the interfering signal.

8.3.1.2 Dual-Layer Spatial Multiplexing

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements

are specified in Table 8.3.1.2-2, with the addition of the parameters in Table 8.3.1.2-1 and the downlink physical

channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-2 performance for full RB

allocation, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero

transmission power.

Table 8.3.1.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
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RS configurations

parameter Unit Test 1
Downlink power P dB 0
allocation Ds dB 0 (Note 1)
Cell-specific reference Antenna ports 0
signals and 1
. Antenna ports
CSI reference signals 15,16
CSI-RS periodicity and
subframe offset Subframes 5/2
Tcsirs / Icsi-rs
CSl reference signal 8
configuration
Zero-power CSI-RS
cor;(ljgi;a}lon Subframes 3/
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98
Symbols for unused
PRBs OCNG (Note 2)
Number of allocated
resource blocks (Note 2) PRB 50
Simultaneous No

transmission

Note 1:
Note 2:

P, =1

These physical resource blocks are assigned to an
arbitrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG
PDSCHs shall be uncorrelated pseudo random
data, which is QPSK modulated.
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Table 8.3.1.2-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS
configurations
Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)

1 10 MHz R.42 FDD | OP.1 FDD EPA5 2x2 Low 70 13.3 2-8
16QAM ¥,
8.3.2 TDD

The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated.

8.3.2.1

Table 8.3.2-1: Common Test Parameters for User-specific Reference Symbols

Parameter Unit Value
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ Processes 7
processes
Maximum number of 4

HARQ transmission

Redundancy version
coding sequence

{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH

OFDM symbols

2

Beamforming Model

As specified in Section B.4.1 and B.4.2

Precoder update

Frequency domain: 1 PRB for
Transmission mode 8, 1 PRG for

granularity Transmission mode 9
Time domain: 1 ms
ACK/NACK feedback . .
Multiplexing
mode
Note 1:  as specified in Table 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]

Single-layer Spatial Multiplexing

For single-layer transmission on antenna port 5, the requirements are specified in Table 8.3.2.1-2, with the addition of
the parameters in Table 8.3.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to
verify the demodulation performance using user-specific reference signals with full RB or single RB allocation.
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Table 8.3.2.1-1: Test Parameters for Testing DRS

parameter Unit Test 1 Test 2 Test 3 Test 4

Downlink power P dB 0 0 0 0

allocation Pp dB O(Note1) | O(Note1) | O(Note1) | O (Note1)
CeII-speglflc reference Antenna port 0
signals
NOC at antenna port dB/15kHz -98 -98 -98 -98

OCNG OCNG OCNG OCNG
Symbols for unused PRBs (Note 2) (Note 2) (Note 2) (Note 2)

Note 1: P,=0

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.

Table 8.3.2.1-2: Minimum performance DRS (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
1 10 MHz R.25 TDD OP.1 TDD EPA5 2x2 Low 70 -0.8 1-5
QPSK 1/3
2 10 MHz R.26 TDD OP.1 TDD EPA5 2x2 Low 70 7.0 2-5
16QAM 1/2
5MHz R.26-1 OP.1 TDD EPA5 2x2 Low 70 7.0 1
16QAM 1/2 TDD
3 10 MHz R.27 TDD OP.1 TDD EPA5 2x2 Low 70 17.0 2-5
64QAM 3/4
10 MHz R.27-1 OP.1 TDD EPA5 2x2 Low 70 17.0 1
64QAM 3/4 TDD
4 10 MHz R.28 TDD OP.1 TDD EPA5 2x2 Low 30 1.7 1-5
16QAM 1/2

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2B, the requirements
are specified in Table 8.3.2.1-4 and 8.3.2.1-5, with the addition of the parameters in Table 8.3.2.1-3 and the downlink
physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of
the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port.
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Table 8.3.2.1-3: Test Parameters for Testing CDM-multiplexed DM RS (single layer)

parameter Unit Test 1 Test 2 Test 3 Test 4 Test 5
Downlink power P dB 0 0 0 0 0
allocation O dB 0 (Note1) | 0(Note1) | 0 (Note1) | O (Note 1) | 0 (Note 1)
CeII-spec_:lflc reference Antenna port 0 and antenna port 1
signals
N, at antenna port dBm/15kHz -98 -98 -98 -98 -98
Svmbols for unused PRBs OCNG OCNG OCNG OCNG OCNG
Y (Note 4) (Note 4) (Note 4) (Note 4) (Note 4)
. o Yes Yes
Simultaneous transmission No No No (Note 3,5) | (Note 3, 5)

Note 1:

P, =1

Note 2:
Note 3:

Note 4:

Note 5:

input signal under test.

data, which is QPSK modulated.

simultaneous transmission test cases.

The modulation symbols of the signal under test is mapped onto antenna port 7 or 8.
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the

These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH
per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random

The two UEs’ scrambling identities ny.,, are set to 0 for CDM-multiplexed DM RS with interfering

Table 8.3.2.1-4: Minimum performance for CDM-multiplexed DM RS without simultaneous
transmission (FRC)

Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)
Configuration | Throughpu
t (%)
1 10 MHz R.31 TDD | OP.1 TDD EVA5 2x2 Low 70 -1.0 1-5
QPSK 1/3
2 10 MHz R.32TDD | OP.1 TDD EPA5 2x2 Medium 70 7.7 2-5
16QAM 1/2
5MHz R.32-1 OP.1 TDD EPA5 2x2 Medium 70 7.7 1
16QAM 1/2 TDD
3 10 MHz R.33TDD | OP.1TDD EPA5 2x2 Low 70 17.7 2-5
64QAM 3/4
10 MHz R.33-1 OP.1 TDD EPA5 2x2 Low 70 17.7 1
64QAM 3/4 TDD

Table 8.3.2.1-5: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous
transmission (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
4 10 MHz R.32TDD | OP.1 TDD EPA5 2x2 Medium 70 21.9 2-5
16QAM 1/2 (Note 1)
5 10 MHz R.34 TDD | OP.1 TDD EPA5 2x2 Low 70 22.0 2-5
64QAM 1/2 (Note 1)
Note 1:  The reference channel applies to both the input signal under test and the interfering signal.
8.3.2.1A Single-layer Spatial Multiplexing

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.2.1A-2 and 8.3.2.1A-3, with the addition of the parameters in Table 8.3.2.1A-1 and the
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downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance
on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify

rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.

Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple
CSI-RS configurations

Parameter Unit Test1 Test 2
Downlink power P4 dB 0 0
allocation Dy dB 0 (Note 1) 0 (Note 1)
CeII-spe(_:ific reference Antenna ports 0,1
signals
. Antenna ports Antenna ports
CSl reference signals 15,...22 15....18
CSI-RS periodicity and
subframe offset Subframes 5/4 5/4
Tcsirs / Icsi-rs
CSl reference signal
. : 1 3
configuration
Zero-power CSI-RS
°°’}i‘gf’;sa}'°” Subframes 4/ 4/
ZeroPowerCS/-RS / bitmap 0010000100000000 | 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbots Jor unused OCNG (Note 4) OCNG (Note 4)
Number of allocated
resource blocks (Note 2) PRB 50 50
?'m“'ta.”e?“s No Yes (Note 3, 5)
ransmission

The modulation symbols of the signal under test are mapped onto antenna

Modulation symbols of an interference signal is mapped onto the antenna

port (7 or 8) not used for the input signal under test.

Note 1: P, =1
Note 2:

port 7 or 8.
Note 3:
Note 4:

modulated.
Note 5:

DM RS with interfering simultaneous transmission test cases.

These physical resource blocks are assigned to an arbitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

The two UEs’ scrambling identities ny.;, are set to 0 for CDM-multiplexed

Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)

Configuration Throughpu
t (%)
1 10 MHz R.45 TDD OP.1 TDD EVA5 2x2 Low 70 -0.6 1-8
QPSK 1/3

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Page 144




Table 8.3.2.1A-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
2 10 MHz R.44 TDD | OP.1 TDD EPA5 2x2 Low 70 221 2-8
64QAM 1/2

Note 1:  The reference channel applies to both the input signal under test and the interfering signal.

8.3.2.2 Dual-Layer Spatial Multiplexing

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2B, the requirements
are specified in Table 8.3.2.2-2, with the addition of the parameters in Table 8.3.2.2-1 and the downlink physical
channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-2 performance for full RB
allocation.

Table 8.3.2.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer)

Parameter Unit Test 1 Test 2
Downlink ry dB 0 0
power
allocation | Ps dB 0 (Note 1) 0 (Note 1)
Cell-specific
reference Antenna port 0 and antenna port 1
symbols
N, atantenna dBm/15kHz -98 -98
port
Symbols for OCNG OCNG
unused PRBs (Note 2) (Note 2)
Number of
allocated PRB 50 50

resource blocks

Note 1: PB =1

Note 2:  These physical resource blocks are assigned to an arbitrary
number of virtual UEs with one PDSCH per virtual UE; the data
transmitted over the OCNG PDSCHs shall be uncorrelated pseudo
random data, which is QPSK modulated.

Table 8.3.2.2-2: Minimum performance for CDM-multiplexed DM RS (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)

1 10 MHz R.31 TDD | OP.1 TDD EVA5 2x2 Low 70 4.5 2-5
QPSK 1/3

2 10 MHz R.32 TDD | OP.1 TDD EPA5 2x2 Medium 70 21.7 2-5
16QAM 1/2

8.3.2.3 Dual-Layer Spatial Multiplexing

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.2.3-2, with the addition of the parameters in Table 8.3.2.3-1 and the downlink physical
channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-2 performance for full RB
allocation, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero
transmission power.
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Table 8.3.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-
RS configurations

parameter Unit Test 1
Downlink power P dB 0
allocation Py dB 0 (Note 1)
Cell-specific reference Antenna ports 0
signals and 1
. Antenna ports
CSl reference signals 15,16
CSI-RS periodicity and
subframe offset Subframes 5/4
Tcsirs / Icsi-rs
CSl reference signal 8
configuration
Zero-power CSI-RS
cor;ggirsajlon Subframes 4/
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98
Symbols for unused
PRBs OCNG (Note 2)
Number of allocated
resource blocks (Note 2) PRB 50
Simultaneous
L No
transmission
Note 1: P, =1
Note 2:  These physical resource blocks are assigned to an
arbitrary number of virtual UEs with one PDSCH per
virtual UE; the data transmitted over the OCNG
PDSCHs shall be uncorrelated pseudo random
data, which is QPSK modulated.

Table 8.3.2.3-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS
configurations

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.43 TDD | OP.1 TDD EPA5 2x2 Low 70 145 2-8
16QAM 1/2

8.4

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the

Demodulation of PDCCH/PCFICH

Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies
a miss detection of PDCCH.

8.4.1

FDD

The parameters specified in Table 8.4.1-1 are valid for all FDD tests unless otherwise stated.
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Table 8.4.1-1: Test Parameters for PDCCH/PCFICH

Parameter Unit Single antenna Tl_'ansrpit
port diversity
Number of PDCCH symbols symbols 2 2
Number of PHICH groups (Ng) 1 1
PHICH duration Normal Normal
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
; PCFICH_RB
allocation B
PDCCH_RB dB 0 3
PHICH_RB
OCNG_RB
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
8.4.1.1 Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH

Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg (%) SNR (dB)
and
correlation
Matrix
1 10 MHz 8 CCE R.15 FDD OP.1 FDD ETU70 1x2 Low 1 -1.7
8.4.1.2 Transmit diversity performance
8.4.1.2.1 Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.
Table 8.4.1.2.1-1: Minimum performance PDCCH/PCFICH
Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg (%) SNR (dB)
and
correlation
Matrix
1 10 MHz 4 CCE R.16 FDD OP.1 FDD EVAT70 2x2Low 1 -0.6
8.4.1.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.
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Table 8.4.1.2.2-1: Minimum performance PDCCH/PCFICH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg SNR
and correlation (%) (dB)
Matrix
1 5 MHz 2 CCE R.17 FDD | OP.1 FDD EPA5 4 x 2 Medium 1 6.3

8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS)

For the parameters for non-MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.3-1, the average probability of a

missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.3-2. The downlink

physical setup is in accordance with Annex C.3.2 and Annex C.3.3. In Table 8.4.1.2.3-1, Cell 1 is the serving cell, and
Cell 2 is the aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2
is according to Annex C.3.3, respectively.

For the parameters for MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.3-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.3-4. The downlink

physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.4.1.2.3-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter | Unit | Cell 1 Cell 2
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB dB 3 3
PHICH_RB
OCNG_RB
N, dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noeo dBm/15kHz -98 (Note 2) N/A
Noc3 dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
ES /NOC2 dB in Table§.4.1.2.3- 1.5
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)
Cell Id 0 1
[00000100
00000100
ABS pattern (Note 4) N/A 00000100
01000100
00000100]
[00000100 N/A
RLM/RRM Measurement Subframe 88888]88
Pattern (Note 5)
00000100
00000100]
[00000100
00000100
Ccsio 00000100 N/A
01000100
CSI Subframe Sets 00000100]
(Note 6) [11111011
11111011
Ccsit 11111011 N/A
10111011
11111011]
Number of control OFDM symbols 3
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG

Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS

Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS

Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 4:  ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS
subframe of aggressor cell.

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(71

Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and
Cell2 is the same.

Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.4.1.2.3-2: Minimum performance PDCCH/PCFICH — Non-MBSFN ABS

Test Aggregati | Referen | OCNG Pattern Propagation Correlation Reference Value
Numbe | on Level ce Conditions Matrix and
r Channel (Note 1) Antenna
Cell1 | Cell2 | Cell1 | Cell 2 Configuration Pm-dsg SNR
(%) (dB)
(Note 2)
1 8 CCE R15-1 OP.1 OP.1 EVA5 | EVA5 2x2 Low 1 [-3.9]
FDD FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  SNR corresponds to £ /NOC2 of cell 1
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Table 8.4.1.2.3-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter | Unit | Cell 1 Cell 2
PCFICH_RA
PDCCH_RA
PHICH RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB -3 -3
OCNG_RB
N, dBm/15kHz [-100.5] (Note 1) N/A
N, at antenna port Noer dBm/15kHz [-98] (Note 2) N/A
N, dBm/15kHz [-95.3] (Note 3) N/A
_ Reference Value
E//N,, dB in Table 8.4.1.2.3- 15
2
BWochannel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)
Cell Id 0 126
[0001000000
0100000010
ABS pattern (Note 4) N/A 0000001000
0000000000]
[0001000000 N/A
[RLM/RRM Measurement Subframe 0100000010
Pattern (Note 5)] 0000001000
0000000000]
[0001000000
0100000010
Cesio 0000001000 NIA
CSI Subframe Sets 0000000000]
(Note 6) [1110111111
1011111101
Cesi 1111110111 NIA
1111111111]
[001000
. 100001
MBSFN Subframe Allocation (Note 9) N/A 000100
000000]
Number of control OFDM symbols [3]
Number of PHICH groups (Ng) 1
PHICH duration [extended]
Unused RE-s and PRB-s OCNG
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Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. The 4, 12t 19t and 27" subframes indicated by ABS pattern
are MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped
with the MBSFN ABS subframe of aggressor cell and the subframe is available in the definition
of the reference channel.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7]
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in this test.
Note 9:  MBSFN Subframe Allocation as defined in [7], four frames with 24 bits is chosen for MBSFN
subframe allocation.
Note 10: The maximum number of uplink HARQ transmission is limited to 2 so that each PHICH channel
transmission is in a subframe protected by MBSFN ABS in this test.
Table 8.4.1.2.3-4: Minimum performance PDCCH/PCHICH — MBSFN ABS
Test Aggregati | Reference OCNG Propagation Correlation Reference Value
Numb on Level Channel Pattern Conditions Matrix and
er (Note 1) Antenna
Cell1 | Cell2 | Cell1 | Cell 2 | Configurati Pm- SNR
on dsg (dB)
(%) (Note 2)
1 8 CCE R15-1 FDD | OP.1 | OP.1 | EVA5 | EVA5 2x2 Low 1 [-4.2]
FDD FDD
Note 1: The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to £ /NUC2 of cell 1

84.2 TDD

The parameters specified in Table 8.4.2-1 are valid for all TDD tests unless otherwise stated.
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Table 8.4.2-1: Test Parameters for PDCCH/PCFICH

Parameter Unit Single antenna Tl_'ansrpit
port diversity
Uplink downlink configuration 0 0
(Note 1)
Special subframe configuration 4 4
(Note 2)
Number of PDCCH symbols symbols 2 2
Number of PHICH groups (Ng) 1 1
PHICH duration Normal Normal
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB dB 0 3
PHICH_RB
OCNG_RB
N, at antenna port dBm/15kHz -08 -98
Cyclic prefix Normal Normal
ACK/NACK feedback mode Multiplexing Multiplexing

8.4.2.1

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Note 1:
Note 2:

as specified in Table 4.2-2in TS 36.211 [4]
as specified in Table 4.2-1in TS 36.211 [4]

Single-antenna port performance

Table 8.4.2.1-1: Minimum performance PDCCH/PCFICH

Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration
and Pm-dsg (%) SNR (dB)
correlation
Matrix
1 10 MHz 8 CCE R.15 TDD OP.1 TDD ETU70 1x2 Low 1 -1.6
8.4.2.2 Transmit diversity performance
8.4.2.2.1 Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.
Table 8.4.2.2.1-1: Minimum performance PDCCH/PCFICH
Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration
and Pm-dsg (%) SNR (dB)
correlation
Matrix
1 10 MHz 4 CCE R.16 TDD OP.1 TDD EVA70 2x2Low 1 0.1
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84222

Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.2.2.2-1: Minimum performance PDCCH/PCFICH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration
and correlation | Pm-dsg SNR
Matrix (%) (dB)
1 5 MHz 2 CCE R.17 TDD OP.1 EPA5 4 x 2 Medium 1 6.5
TDD
8.4.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters for non-MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.3-1, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.3-2. The downlink
physical setup is in accordance with Annex C.3.2 and Annex C.3.3.. In Table 8.4.2.2.3-1, Cell 1 is the serving cell, and
Cell 2 is the aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2
is according to Annex C.3.3, respectively.

For the parameters for MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.3-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.3-4. The downlink
physical channel setup for Cell 1 is according to Annex C3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.4.2.2.3-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
P PCFICH_RB
allocation b
PDCCH_RB dB 3 3
PHICH_RB
OCNG_RB
Noer dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noer dBm/15kHz -98 (Note 2) N/A
N, dBm/15kHz -95.3 (Note 3) N/A
E./N,, dB N/A 15
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)
Cell Id 0 1
[0000010001
ABS pattern (Note 4) N/A 0000000001]
RLM/RRM Measurement Subframe [0000000001
Pattern (Note 5) 0000000001]
[0000010001
CSI Subframe Cesio 0000000001] NIA
Sets(Note 6) [1100101000
Ccsin 1100111000] N/A
Number of control OFDM symbols 3
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS
Time-domain measurement resource restriction pattern for PCell measurements as defined in

As configured according to the time-domain measurement resource restriction pattern for CSI

Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and

Note 1:
overlapping with the aggressor ABS
Note 2:
aggressor ABS
Note 3:
Note 4:
subframe of aggressor cell.
Note 5:
[7]
Note 6:
measurements defined in [7]
Note 7:
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.4.2.2.3-2: Minimum performance PDCCH/PCFICH — Non-MIBSFN ABS

Test Aggregatio | Referenc OCNG Propagation Correlation Reference Value
Numbe n Level e Channel Pattern Conditions Matrix and

r (Note 1) Antenna

Cell1 | Cell2 | Cell1 | Cell2 | Configuratio | Pm-dsg SNR

n (%) (dB)

(Note 2)
1 8 CCE R15-1 OP.1 | OP.1 | EVA5 | EVA5 2x2 Low 1 [-3.9]
TDD TDD TDD

Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:  SNR corresponds to ES /Noc2 of cell 1.
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Table 8.4.2.2.3-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter Unit Cell1 Cell 2
Uplink downlink configuration [1] [1]
Special subframe configuration [4] [4]
PCFICH_RA
PDCCH_RA
PHICH RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB -3 -3
OCNG_RB
Noa dBm/15kHz [-100.5] (Note 1) N/A
N, at antenna port Noeo dBm/15kHz [-98] (Note 2) N/A
N, dBm/15kHz [-95.3] (Note 3) N/A
E/N,, dB N/A 15
BWochannel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)
Cell Id 0 126
[0000000001
ABS pattern (Note 4) N/A 0000000001]
[RLM/RRM Measurement Subframe [0000000001
Pattern(Note 5)] 0000000001]
[0000000001
CSI Subframe Cosio 0000000001] N/A
Sets(Note 6) [1100111000
Ccsin 1100111000] N/A
MBSFN Subframe Allocation (Note 9) N/A [000010]
Number of control OFDM symbols [3]
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration [extended]
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS.
Note 4:  ABS pattern as defined in [9]. The 10t and 20" subframes indicated by ABS pattern are MBSFN
ABS subframes.PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the MBSFN ABS
subframe of aggressor cell and the subframe is available in the definition of the reference
channel.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7].
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in this test.
Note 9:  MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN

subframe allocation.
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Table 8.4.2.2.3-4: Minimum performance PDCCH/PCFICH — MBSFN ABS

Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions(Note 1) | Matrix and
Cell 1 Cell 2 Cell 1 Cell 2 Antenna Pm-dsg SNR
Configurati (%) (dB)
on (Note 2)
1 8 CCE R15-1 TDD OP1 OP 1 EVA5 EVA5 2x2 Low 1 [-4.1]
TDD TDD
Note 1: The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES /NUC2 of cell 1.

8.5

8.5.1

Demodulation of PHICH

The receiver characteristics of the PHICH are determined by the probability of miss-detecting an ACK for a NACK
(Pm-an). It is assumed that there is no bias applied to the detection of ACK and NACK (zero-threshold delection).

FDD

The parameters specified in Table 8.5.1-1 are valid for all FDD tests unless otherwise stated.

8.5.1.

Table 8.5.1-1: Test Parameters for PHICH

Parameter Unit Single antenna Transrpit
port diversity
PDCCH_RA
PHICH_RA dB 0 -3
. OCNG_RA
Downlink power -
allocation PCFICH_RB
PDCCH_RB -3
PHICH_RB dB 0
OCNG_RB
PHICH duration Normal Normal
Number of PHICH groups (Note 1) Ng =1 Ng =1
UL Grant should be included with the
PDCCH Content proper information aligned with A.3.6.
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
Note 1:  according to Clause 6.9 in TS 36.211 [4]
1 Single-antenna port performance

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.18 OP.1 FDD ETU70 1x2Low 0.1 5.5
2 10 MHz R.24 OP.1 FDD ETU70 1x2Low 0.1 0.6
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8.5.1.2 Transmit diversity performance

8.5.1.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.19 OP.1 FDD EVA70 2x2Low 0.1 4.4
8.5.1.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.2.2-1: Minimum performance PHICH

Test Bandwidth | Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 5 MHz R.20 OP.1 FDD EPA5 4 x 2 Medium 0.1 6.1
8.5.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters specified in Table 8.5.1-1 and Table 8.5.1.2.3-1, the average probability of a miss-detecting ACK for
NACK (Pm-an) shall be below the specified value in Table 8.5.1.2.3-2. The downlink physical setup is in accordance
with Annex C.3.2 and Annex C.3.3. In Table 8.5.1.2.3-1, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The
downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is according to Annex C.3.3,
respectively.
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Table 8.5.1.2.3-1: Test Parameters for PHICH

Parameter Unit Cell 1 | Cell 2
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB dB 3 3
PHICH_RB
OCNG_RB
N, dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port N,es dBm/15kHz -98 (Note 2) N/A
N, dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
ES /Noc2 dB in Table 8.4.1.2.3- 1.5
2
BWchannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)

Cell Id

0 1

UL Grant should
be included with

PDCCH Content the proper
information
aligned with
A.3.6.
[00000100
00000100
ABS pattern (Note 4) N/A 00000100
01000100
00000100]
[00000100 N/A
RLM/RRMPMeasu(r'\ejment)Subframe 88888188
attern (Note 5
00000100
00000100]
[00000100
00000100
Ccsio 00000100 N/A
01000100
CSI Subframe Sets 00000100]
(Note 6) [11111011
11111011
Ccsin 11111011 N/A
10111011
11111011]
Number of control OFDM symbols 3
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG OCNG

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Page 160




Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in the 26" subframe
indicated by the ABS pattern.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(71
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
Table 8.5.1.2.3-2: Minimum performance PHICH
Test Reference | OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions Configuration
(Note 1) and
Cell1 | Cell2 | Cell1 | Cell2 Correlation Pm-an SNR (dB)
Matrix (%) (Note 2)
1 R.19 OP.1 OP.1 EPA5 | EPA5 2x2 Low 0.1 [4.6]
FDD FDD
Note 1: The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  SNR corresponds to E_ /NM2 of cell 1.

8.5.2

TDD

The parameters specified in Table 8.5.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.5.2-1: Test Parameters for PHICH

Parameter Unit Single antenna Transr_nit
port diversity
Uplink downlink configuration (Note 1 1
1)
Special subframe configuration 4 4
(Note 2)
PDCCH_RA
PHICH_RA dB 0 -3
. OCNG_RA
Downlink power -
allocation PCFICH_RB
PDCCH_RB
PHICH RB dB 0 -3
OCNG_RB
PHICH duration Normal Normal
Number of PHICH groups (Note 3) Ng =1 Ng =1
UL Grant should be included with the
PDCCH Content proper information aligned with A.3.6.
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
N at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
ACK/NACK feedback mode Multiplexing Multiplexing
Note 1:  as specified in Table 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]
Note 3:  according to Clause 6.9 in TS 36.211 [4]
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8.5.2.1

Single-antenna port performance

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix

1 10 MHz R.18 OP.1 TDD ETU70 1x2Low 0.1 5.8

2 10 MHz R.24 OP.1 TDD ETU70 1x2Low 0.1 1.3
8.5.2.2 Transmit diversity performance
8.5.2.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.2.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.19 OP.1 TDD EVA70 2x2Low 0.1 4.2
8.5.2.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.2.2.2-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 5 MHz R.20 OP.1 TDD EPA5 4 x 2 Medium 0.1 6.2
8.5.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters specified in Table 8.5.2-1 and Table 8.5.2.2.3-1, the average probability of a miss-detecting ACK
for NACK (Pm-an) shall be below the specified value in Table 8.5.2.2.3-2. The downlink physical setup is in
accordance with Annex C.3. 2 and Annex C.3.3, In Table 8.5.2.2.3-1, Cell 1 is the serving cell, and Cell 2 is the
aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is according
to Annex C.3.3, respectively.
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Table 8.5.2.2.3-1: Test Parameters for PHICH

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
P PCFICH_RB
allocation -
PDCCH_RB dB 3 3
PHICH_RB
OCNG_RB
Noer dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noer dBm/15kHz -98 (Note 2) N/A
N, dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
E/N,, dB in Table 8.5.123 15
BWenannel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells [ps] 2.5 (synchronous cells)
Cell Id 0 1
[0000010001
ABS pattern (Note 4) N/A 0000000001]
RLM/RRM Measurement Subframe [0000000001 N/A
Pattern (Note 5) 0000000001]
[0000010001
CSI Subframe Sets Cesio 0000000001] NIA
(Note 6) [1100101000
Cost1 1100111000] N/A
Number of control OFDM symbols 3
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG OCNG
Cyclic prefix Normal Normal

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in subframe 5.
Time-domain measurement resource restriction pattern for PCell measurements as defined in

As configured according to the time-domain measurement resource restriction pattern for CSI

Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and

Note 1:
overlapping with the aggressor ABS
Note 2:
aggressor ABS
Note 3:
Note 4:
Note 5:
[71
Note 6:
measurements defined in [7]
Note 7:
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.5.2.2.3-2: Minimum performance PHICH

Test Reference | OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions Configuration
(Note 1) and
Cell1 | Cell2 | Cell1 | Cell 2 Correlation Pm-an SNR (dB)
Matrix (%) (Note 2)
1 R.19 OP.1 OP.1 EPA5 | EPA5 2x2 Low 0.1 [4.6]
TDD TDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  SNR corresponds to E /NOC2 of cell 1.

8.6 Demodulation of PBCH

The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch).

8.6.1 FDD
Table 8.6.1-1: Test Parameters for PBCH
Parameter Unit Single antenna Tl.'ansrpit
port diversity
Downlink power PBCH_RA dB 0 -3
allocation PBCH RB dB 0 -3
N at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
Cell ID 0 0
Note 1:  as specified in Table 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]
8.6.1.1 Single-antenna port performance

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detecting PBCH (Pm-bch) shall be
below the specified value in Table 8.6.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.1.1-1: Minimum performance PBCH

Test Bandwidth | Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.21 ETU70 1x2Low 1 -6.1

8.6.1.2 Transmit diversity performance

8.6.1.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 164



Table 8.6.1.2.1-1: Minimum performance PBCH

Test Bandwidth | Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.22 EPA5 2x2Low 1 -4.8
8.6.1.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below

the specified value in Table 8.6.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.1.2.2-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.23 EVA5 4 x 2 Medium 1 -3.5
8.6.2 TDD
Table 8.6.2-1: Test Parameters for PBCH
Parameter Unit Single antenna Tl_'ansrplt
port diversity
Uplink downlink configuration 1 1
(Note 1)
Special subframe configuration 4 4
(Note 2)
Downlink power PBCH_RA dB 0 -3
allocation PBCH_RB dB 0 -3
N, atantenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
Cell ID 0 0
Note 1:  as specified in Table 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]
8.6.2.1 Single-antenna port performance

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below

the specified value in Table 8.6.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.2.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.21 ETU70 1x2Low 1 -6.4
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8.6.2.2 Transmit diversity performance

8.6.2.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.2.2.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.22 EPA5 2x2Low 1 -4.8
8.6.2.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.2.2.2-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.23 EVA5 4 x 2 Medium 1 -4.1
8.7 Sustained downlink data rate provided by lower layers

The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum number of DL-SCH transport block bits received within a TTI for the UE
category indicated. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP
SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by
Layer 1 to meet the sustained data rate requirement. The size of the TB per TTI corresponds to the largest possible DL-
SCH transport block for each UE category using the maximum number of layers for spatial multiplexing. Transmission
modes 1 and 3 are used with radio conditions resembling a scenario where sustained maximum data rates are available.

8.7.1 FDD

The parameters specified in Table 8.7.1-1 are valid for all FDD tests unless otherwise stated.
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Table 8.7.1-1: Common Test Parameters (FDD)

HARQ transmission

Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ
processes per Processes 8
component carrier
Maximum number of 4

Redundancy version

coding sequence

{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH per
component carrier

OFDM symbols

Cross carrier scheduling

Not configured

The requirements are specified in Table 8.7.1-3, with the addition of the parameters in Table 8.7.1-2 and the downlink
physical channel setup according to Annex C.3.2. The TB success rate shall be sustained during at least 300 frames.

Table 8.7.1-2: test parameters for sustained downlink data rate (FDD)

Parameter Unit Test 1 Test 2 Test 3,4,6 Test 3A Test 6A
Bandwidth MHz 10 10 20 10 2x20
Transmission mode 1 3 3 3 3
Antenna configuration 1x2 2x2 2x2 2x2 2x2
Propagation condition Static propagation condition (Note 1)
CodeBookS_ubsetRestrlctlon n/a 10 10 10 10
bitmap
Downlink power P dB 0 -3 -3 -3 -3
allocation D dB 0 -3 -3 -3 -3
E_ at antenna port dBm/15kHz 85 -85 85 85 -85
Symbols for unused PRBs [OCNG] [OCNG] [OCNG] [OCNG] [OCNG]
Note 1:  No external noise sources are applied.
Note 2:  For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
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Table 8.7.1-3: Minimum requirement (FDD)

Test UE Category CA Number of bits of a Measurement Reference
capability DL-SCH transport channel value
block received TB success
within a TTI rate [%]
1 Category 1 - 10296 R.31-1 FDD 95
2 Category 2 - 25456 R.31-2 FDD 95
3 Category 3 (Note 1) - 51024 R.31-3 FDD 95
3A Category 3 (Note 2) - 36696 (Note 4) R.31-3A FDD 85
4 Category 4 - 75376 (Note 5) R.31-4 FDD 85
5 Category 5 FFS FFS FFS FFS
6 Category 6, 7 - 75376 (Note 5) R.31-4 FDD 85
(Note 7)
6A Category 6,7 A-A,C 75376 (Note 5) R.31-4 FDD 85
Note 1:  If the operating band under test does not support 20 MHz channel bandwidth, then test is
executed according to Test 3A.
Note 2:  Applicable to operating bands supporting up to 10 MHz channel bandwidths.
Note 3:  For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4: 35160 bits for sub-frame 5
Note 5: 71112 bits for sub-frame 5
Note 6:  The TB success rate is defined as TB success rate = 100%*NbL_correct rx/ (NDL_newtx + NDL_retx),
where NpL_newtx is the number of newly transmitted DL transport blocks, NbL_ret is the number
of retransmitted DL transport blocks, and Nov_correct_rx is the number of correctly received DL
transport blocks.
Note 7:  Test 6 may not be executed for UE-s for which Test 6A is applicable.
8.7.2 TDD

The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Special subframe 4
configuration (Note 1)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Maximum number of 4

HARQ transmission
Redundancy version
coding sequence
Number of OFDM
symbols for PDCCH per
component carrier

{0,0,1,2} for 64QAM

OFDM symbols 1

Cross carrier scheduling

as specified in Table 4.2-1in TS 36.211 [4]

Not configured

Note 1:

The requirements are specified in Table 8.7.2-3, with the addition of the parameters in Table 8.7.2-2 and the downlink
physical channel setup according to Annex C.3.2. The TB success rate shall be sustained during at least 300 frames.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 168



Table 8.7.2-2: test parameters for sustained downlink data rate (TDD)

Parameter Unit Test 1 Test 2 Test 3,4 Test 3B Test 4,6 Test 6A
Bandwidth MHz 10 10 20 15 20 2x20
Transmission mode 1 3 3 3 3 3
Antenna configuration 1x2 2x2 2x2 2x2 2x2 2x2
Propagation condition Static propagation condition (Note 1)
CodeBookS.ubsetRestrlctlon n/a 10 10 10 10 10
bitmap
Downlink power P dB 0 -3 -3 -3 -3
allocation Py dB 0 -3 -3 -3 -3
E_at antenna port dBm/5kHz | -85 -85 -85 -85 -85 85
Symbols for unused PRBs [OCNG] | [OCNG] | [OCNG] [OCNG] [OCNG] [OCNG]
ACK/NACK feedback mode Bundling | Bundling | Bundling | Multiplexing | Multiplexing (Noie 2
Note 1:  No external noise sources are applied
Note 2: PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Table 8.7.2-3: Minimum requirement (TDD)
Test UE Category CA Capability | Number of bits | Measurement | Reference
of a DL-SCH channel value
transport B
block received success
within a TTI for rate [%]
normal/special
sub-frame
1 Category 1 - 10296/0 R31-1 TDD 95
2 Category 2 - 25456/0 R31-2 TDD 95
3 Category 3 - 51024/0 R31-3 TDD 95
(Note 1)
3B Category 3 - 51024/0 R31-3B TDD 85
(Note 2)
4 Category 4 - 75376/0 (Note R31-4 TDD 85
4)
5 Category 5 FFS FFS FFS FFS
6 Category 6,7 - 75376/0 (Note R.31-4 TDD 85
(Note 6) 4)
6A Category 6,7 CL_C 75376/0 (Note R.31-4 TDD 85
4)
Note 1:  If the operating band under test does not support 20 MHz channel bandwidth, then
test is executed according to Test 3B.
Note 2:  Applicable to operating bands supporting up to 15 MHz channel bandwidths.
Note 3:  For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4: 71112 bits for sub-frame 5
Note 5:  The TB success rate is defined as TB success rate = 100%*NbL_correct </ (NDL_newtx +
NbL_retx), where NbpL_newtx is the number of newly transmitted DL transport blocks,
NbL_retx is the number of retransmitted DL transport blocks, and NboL_correct rx is the
number of correctly received DL transport blocks.
Note 6: Test 6 may not be executed for UE-s for which Test 6A is applicable.
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9 Reporting of Channel State Information

9.1 General

This section includes requirements for the reporting of channel state information (CSI). For all test cases in this section,
7()
20
()}
2N

9.2 CQlI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 36.213 [6].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
is met for at least one of two SNR levels separated by an offset of 1 dB.

the definition of SNR is in accordance with the one given in clause 8.1.1, where SNR =

9.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)

9.2.1.1 FDD

The following requirements apply to UE Category 1-8. For the parameters specified in Table 9.2.1.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-1
shall be in the range of £1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport
format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the
(median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median
CQI is greater than 0.1, the BLER using transport format indicated by (median CQI — 1) shall be less than or equal to
0.1.

Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 1
Downlink power P dB 0
allocation D dB 0
Propagation copdltlor) and AWGN (1 x 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7
19 dB[MW/15kHz] .98 .97 -92 -91
N dB[MW/15kHz] -98 -98
Max number of HARQ 1
transmissions
Physical chanpel for CQl PUCCH Format 2
reporting
PUCCH Report Type 4
Reporting periodicity ms Npa =5
cqi-pmi-Configurationindex 6

and the respective wanted signal input level.

Note 1:  Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG
Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
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9.2.1.2 TDD

The following requirements apply to UE Category 1-8. For the parameters specified in Table 9.2.1.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-2
shall be in the range of 1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport
format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the
(median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median
CQI is greater than 0.1, the BLER using transport format indicated by (median CQI — 1) shall be less than or equal to
0.1.

Table 9.2.1.2-1: PUCCH 1-0 static test (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz
PDSCH transmission mode
Uplink downlink configuration
Special subframe
configuration

Downlink power P dB
allocation Dy dB

olo| &~ [N=(3

Propagation condition and AWGN (1 x 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7

IA(S’ ) dB[mW/15kHz] -98 97 -92 -91

N dB[mW/15kHz] -98 -98

Max number of HARQ
transmissions
Physical chanpel for CQl PUSCH (Note 3)
reporting
PUCCH Report Type 4
Reporting periodicity ms Npa =5
cqi-pmi-Configurationindex 3
ACK/NACK feedback mode Multiplexing
Note 1:  Reference measurement channel according to Table A.4-2 with one sided dynamic OCNG
Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.
Note 3:  To avoid collisions between CQlI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and
#8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7
and #2.

9.2.1.3 FDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category 2-8. For the parameters specified in Table 9.2.1.3-1, and using the
downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-1 for Cell 2 and C.3.2-2, the reported CQI value
according to Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the
range of [£1] of the reported median more than [90%] of the time. If the PDSCH BLER in non-ABS subframes using
the transport format indicated by median CQI obtained by reports in CSI subframe sets Ccsgy,; is less than or equal to
[0.1], the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater
than [0.1]. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is
greater than [0.1], the BLER in non-ABS subframes using transport format indicated by (median CQI — 1) shall be less
than or equal to [0.1]. The value of the median CQI obtained by reports in CSI subframe sets Ccsi,o minus the median
CQI obtained by reports in CSI subframe sets Ccsy,1 shall be larger than or equal to 2 and less than or equal to 5 in Test 1
and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.
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Table 9.2.1.3-1: PUCCH 1-0 static test (FDD)

Parameter Unit Test 1 Test 2
Cell 1 | Cell2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 2 | Note 10 2 |  Note 10
Downlink power P dB -3 -3
allocation Dy dB -3 3
Prapagation condition and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration
E / N,., (Note 1) dB [4] [5] [6] [4] [5] [-12]
N£f1) dBm/15kHz -102 (Note 7) N/A [-98](Note 7) N/A
() ‘
N, atantenna | () dBm/15kHz | -98 (Note 8) N/A [-98](Note 8) N/A
port -
NSZ; dBm/15kHz -94.8 (Note 9) N/A [-98](Note 9) N/A
IA(EZ ) dB[mW/15kHz] | [-94] | [-93] [-92] [-94] | [-93] TBD
Subframe Configuration Non-MBSFN | Non-MBSFN | Non-MBSFN | Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells [us] 2.5 (synchronous cells) 2.5 (synchronous cells)
[01010101 [01010101
01010101 01010101
ABS pattern (Note 2) N/A 01010101 N/A 01010101
01010101 01010101
01010101] 01010101]
[00000100 [00000100
00000100 00000100
S Rm'sze'\l/'tf;f]“(',\e&Zrz) 00000100 N/A 00000100 N/A
00000100 00000100
00000100] 00000100]
[01010101 [01010101
01010101 01010101
Ccslo 01010101 N/A 01010101 N/A
01010101 01010101
CSI Subframe Sets 01010101] 01010101]
(Note 3) [10101010 [10101010
10101010 10101010
Ccsi1 10101010 N/A 10101010 N/A
10101010 10101010
10101010] 10101010]
Number of control OFDM 3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channellfor Ccsio CQl PUCCH Format 2 PUCCH Format 2
reporting
Physical channellfor Ccsi1 CQl PUSCH (Note 12) PUSCH (Note 12)
reporting
PUCCH Report Type 4 4
Reporting periodicity Ms Npa =5 Npa =5
cqi-pmi- Ccsio [6] N/A [6] N/A
Configurationindex Cesin 5] N/A 5] N/A
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 is the aggressor cell.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor
ABS.

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as
defined in Annex A5.1.5

Note 11: Reference measurement channel in Cell 1 according to Table A.4-1 with one sided dynamic OCNG
Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12: To avoid collisions between HARQ-ACK and wideband CQlI it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQl to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

9.214 TDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category 1-8. For the parameters specified in Table 9.2.1.4-1, and using the
downlink physical channels specified in tables C.3.2-1 [for Cell 1, C3.3-1 for Cell 2] and C.3.2-2, the reported CQI
value according to Table A.4-2 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in
the range of [£1] of the reported median more than [90%] of the time. If the PDSCH BLER in non-ABS subframes
using the transport format indicated by median CQI obtained by reports in CSI subframe sets Ccsy,; is less than or equal
to [0.1], the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater
than [0.1]. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is
greater than [0.1], the BLER in non-ABS subframes using transport format indicated by (median CQI — 1) shall be less
than or equal to [0.1]. The value of the median CQI obtained by reports in CSI subframe sets Ccsi,o minus the median
CQI obtained by reports in CSI subframe sets Ccs;,; shall be larger than or equal to 2 and less than or equal to 5 in Test 1
and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.
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Table 9.2.1.4-1: PUCCH 1-0 static test (TDD)

Parameter Unit Test 1 Test2
Cell1 | Cell 2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 2 |  Note 10 2 | Note 10
Uplink downlink configuration [1] [1]
Special subframe 4 4
configuration
Downlink power P dB -3 -3
allocation Py dB -3 -3
Propagation condition and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration
E,/N,., (Note 1) dB 4 | 5] (6] [4 | [ [-12]
lejj,) dBm/15kHz -102 (Note 7) N/A [-98](Note 7) N/A
() .
N, at antenna NY) dBm/15kHz -98 (Note 8) N/A [-98](Note 8) N/A
port -
NY) dBm/15kHz | -94.8 (Note 9) N/A [-98](Note 9) N/A
1Y dB[mW/15kHz] | [-94] | [-93] [-92] [94] | [-93] TBD
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells [us] 2.5 (synchronous cells) 2.5 (synchronous cells)
ABS pattern (Note 2) N/A (0100010001 N/A g)110000001100000011]
0100010001]
RLM/RRM Measurement [0000000001 N/A [0000000001 N/A
Subframe Pattern (Note 4) 0000000001] 0000000001]
[0100010001 [0100010001
CSI Subframe Sets | ¢S 0100010001] N/A 0100010001] N-A
(Note 3) [1000101000 [1000101000
Cest1 1000101000 N/A 1000101000] N/A
Number of control OFDM
3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channel for Cesio PUCCH Format 2 PUCCH Format 2
CQl reporting
Physical channellfor Ccsi,1 CQI PUSCH (Note 12) PUSCH
reporting
PUCCH Report Type 4 4
Reporting periodicity ms [Npd = 5] [Npd = 5]
cqi-pmi- Cesio 3] N/A [3] N/A
Configurationindex Ccsin [4] N/A [4] N/A
ACK/NACK feedback mode [Multiplexing] [Multiplexing]
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 is the aggressor cell.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping
with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as
defined in Annex A5.2.5

Note 11: Reference measurement channel in Cell 1 according to Table A.4-2 with one sided dynamic OCNG Pattern
OP.1 TDD as described in Annex A.5.2.1.

Note 12: To avoid collisions between HARQ-ACK and wideband CQl it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQl to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

9.2.2 Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband
CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI
median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance
requirement is defined in subclause B.1.

9.2.2.1 FDD

The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.2.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI; = wideband CQIy — Codeword 1 offset level

The wideband CQI, shall be within the set {median CQI; -1, median CQI; +1} for more than 90% of the time, where
the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For both
codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI — 1 and
median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQIy + 1 and median CQI; + 1 shall be greater than or
equal to 0.1.
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Table 9.2.2.1-1: PUCCH 1-1 static test (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power P dB -3
allocation s dB -3
Propagation co_ndltlor_1 and Clause B.1 (2 x 2)
antenna configuration
CodeBooki_ubsetRestrlctlon 010000
itmap
SNR (Note 2) dB 10 11 16 17
fg’ dB[mW/15kHz] -88 -87 -82 -81
N(()Z) dB[mW/15kHz] -98 -98
Max number of HARQ 1
transmissions
Physical channe.l for CQI/PMI PUCCH Format 2
reporting
PUCCH Report Type for 2
cQl/PMI
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =5
cqi-pmi-Configurationindex 6
ri-Configindex 1 (Note 3)

Note 1:  Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG
Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.
Note 3: Itis intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports
shall not be used by the eNB in this test.
9.22.2 TDD

The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.2.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for

codeword #1 as

wideband CQI; = wideband CQI, — Codeword 1 offset level

The wideband CQI; shall be within the set {median CQI; -1, median CQI; +1} for more than 90% of the time, where
the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For both
codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQIp — 1 and
median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQIy + 1 and median CQI; + 1 shall be greater than or

equal to 0.1.
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Table 9.2.2.2-1: PUCCH 1-1 static test (TDD)

Parameter Unit Test 1 | Test 2

Bandwidth MHz 10
PDSCH transmission mode
Uplink downlink configuration 2
Special subframe 4
configuration

Downlink power P4 dB -3
allocation Dy dB 3

Propagation condition and

: Clause B.1 (2 x 2)
antenna configuration

CodeBookSybsetRestriction 010000
bitmap
SNR (Note 2) dB 10 11 16 17
I dB[mW/15kHz] -88 -87 -82 -81
N dB[MW/15kHz] -98 -98

Max number of HARQ
transmissions
Physical channel for CQI/PMI

PUSCH (Note 3)

reporting
PUCCH Report Type 2
Reporting periodicity ms Npda =5
cqi-pmi-Configurationindex 3
ri-Configindex 805 (Note 4)
ACK/NACK feedback mode Multiplexing

Note 1:  Reference measurement channel according to Table A.4-2 with one sided dynamic OCNG
Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.

Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and
#8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe
SF#7 and #2.

Note 4: Rl reporting interval is set to the maximum allowable length of 160ms to minimise collisions
between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is
expected that CQI/PMI reports will be dropped, while Rl and HARQ-ACK will be multiplexed. At
eNB, CQl report collection shall be skipped every 160ms during performance verification.

9.2.3 Minimum requirement PUCCH 1-1 (CSI Reference Symbols)

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband
CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI
median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance
requirement is defined in subclause B.1.

9.2.3.1 FDD

The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.3.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI; = wideband CQIy — Codeword 1 offset level

The wideband CQI; shall be within the set {median CQI; -1, median CQI, +1} for more than 90% of the time, where
the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For both
codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQIy — 1 and
median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
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using the transport format indicated by the respective median CQIy + 1 and median CQI; + 1 shall be greater than or

equal to 0.1.
Table 9.2.3.1-1: PUCCH 1-1 static test (FDD)
Parameter Unit Test 1 [ Test 2
Bandwidth MHz 10
PDSCH transmission mode 9
P, dB 0
Downlink power
allocation Ps dB 0
P, dB -3
Cell-specific reference signals Antenna ports 0, 1
CSl reference signals Antenna ports 15,...,18
CSI-RS periodicity and subframe
offset 5/1
Tcsi-rs / AcsiRs
CSI reference signal configuration 0
Propagation copdltlorj and antenna Clause B.1 ([4 x 2])
configuration
CodeBookSubsetRestriction bitmap 0x0000 0000 0100 0000
SNR (Note 2) dB 7 8 13 14
I:()rf) dB[mW/15kHz] -91 -90 -85 -84
N dB[MW/15kHz] -98 -98
Max number of HARQ transmissions 1
Physical channe'l for CQI/PMI PUSCH (Note3)
reporting
PUCCH Report Type for CQI/PMI 2
Physical channel for RI reporting PUCCH Format 2
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =5
CQl delay ms 8
2

cqi-pmi-Configurationindex

ri-Configlndex

1

Reference measurement channel according to Table A.4-1a with one sided dynamic OCNG Pattern
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on

PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to
allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

Note 1:
OP.1 FDD as described in Annex A.5.1.1.
Note 2:
respective wanted signal input level.
Note 3:
9.2.3.2 TDD

The following requirements apply to UE Category 2-8. For the parameters specified in table 9.2.3.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for

codeword #1 as

wideband CQI; = wideband CQIy — Codeword 1 offset level

The wideband CQI; shall be within the set {median CQI; -1, median CQI; +1} for more than 90% of the time, where
the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For both
codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI — 1 and
median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQIy + 1 and median CQI; + 1 shall be greater than or

equal to 0.1.
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Table 9.2.3.2-1: PUCCH 1-1 submode 1 static test (TDD)

Note 2:

Note 3:

Note 4:

OP.1 TDD as described in Annex A.5.2.1.
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to
allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2..

RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between
RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that
CQI/PMI reports will be dropped, while Rl and HARQ-ACK will be multiplexed. At eNB, CQlI report
collection shall be skipped every 160ms during performance verification.

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
oy dB 0
Downlink power
allocation Ps dB 0
P, dB -6
CRS reference signals Antenna ports 0, 1
CSl reference signals Antenna ports 15,...,22
CSI-RS periodicity and subframe
offset 5/3
Tcsirs / Acsi-Rs
CSI reference signal configuration 0
Propagation cond|t|or_1 and antenna Clause B.1 ([8 x 2])
configuration
CodeBookSubsetRestriction bitmap 0x0000 0000 0020 0000 0000 0001 0000
SNR (Note 2) dB 4 5 10 11
I dB[mW/15kHz] 94 93 -88 87
N dB[mW/15kHz] 98 -98
Max number of HARQ transmissions 1
Physical channe_l for CQI/PMI PUSCH (Note 3)
reporting
PUCCH Report Type for CQl/second
PMI 2b
Physical channel for RI reporting PUSCH
PUCCH Report Type for RI/ first PMI 5
Reporting periodicity ms Npa =5
CQl delay ms 10 or 11
cqi-pmi-Configurationindex 3
ri-Configlndex 805 (Note 4)
ACK/NACK feedback mode Multiplexing
Note 1:  Reference measurement channel according to Table A.4-2a with one sided dynamic OCNG Pattern

9.3 CAQlI reporting under fading conditions

9.3.1

Frequency-selective scheduling mode

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective fading conditions is
determined by a double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative

increase of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the
highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed
format is transmitted on any sub-band in set S of TS 36.213 [6]. The purpose is to verify that preferred sub-bands can be
used for frequently-selective scheduling. To account for sensitivity of the input SNR the sub-band CQI reporting under
frequency selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two
SNR levels separated by an offset of 1 dB.
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9.3.1.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)

9.3.1.1.1 FDD

For the parameters specified in Table 9.3.1.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.1.1.1-2 and by the following

a) a sub-band differential CQI offset level of 0 shall be reported at least & % of the time but less than £ % for each sub-
band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on a randomly selected sub-band in set S shall be > v;

¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. The transport
block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6.

Table 9.3.1.1.1-1 Sub-band test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
SNR (Note 3) dB 9 10 14 15
I dB[mW/A5kHZ] | -89 | -88 | -84 | -83
N dB[mW/15kHz] -98 -98

Clause B.2.4 with 7, = 0.45 us,

Propagation channel
a= 1, fD = 5 Hz

Antenna configuration 1x2
Reporting interval ms 5
CQl delay ms 8
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)

Max number of HARQ
transmissions
Note 1:  If the UE reports in an available uplink reporting instance at subframe
SF#n based on CQI estimation at a downlink subframe not later than
SF#(n-4), this reported subband or wideband CQI cannot be applied at
the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel according to Table A.4-4 with one/two
sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex
A5.1.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least
one of the two SNR(s) and the respective wanted signal input level.

1

Table 9.3.1.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
a[%] 2 2
L1%] 55 55
y 1.1 1.1
UE Category 1-8 1-8
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9.3.1.1.2 TDD

For the parameters specified in Table 9.3.1.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.1.1.2-2 and by the following

a) a sub-band differential CQI offset level of 0 shall be reported at least & % of the time but less than 3 % for each sub-
band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on a randomly selected sub-band in set S shall be > v;

¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. The transport
block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6.

Table 9.3.1.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 |  Test2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 9 10 14 15
I dB[mW/15kHz] | -89 | -88 | -84 | -83
N dB[MW/15kHz] -98 98
Clause B.2.4 with
Propagation channel 7,=045ps,a=1,
JSp=5Hz
Antenna configuration 1x2
Reporting interval ms 5
CQl delay ms 10 or 11
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
Max number of HARQ 1
transmissions
ACK/NACK feedback mode Multiplexing

Note 1:  If the UE reports in an available uplink reporting instance at subframe
SF#n based on CQI estimation at a downlink subframe not later than
SF#(n-4), this reported subband or wideband CQI cannot be applied
at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-5 with
one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in
Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at least
one of the two SNR(s) and the respective wanted signal input level.

Table 9.3.1.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
a [%] 2 2
Bl%] 55 55
y . 1.1
UE Category 1-8 1-8
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9.3.1.2 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)

9.3.1.2.1 FDD

For the parameters specified in Table 9.3.1.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.1.2.1-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least @ % of the time but less than S % for
each sub-band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS
indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be > v;

¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI
offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal
to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6a or Table A.4-6b.

Table 9.3.1.2.1-1 Sub-band test for FDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
oy dB 0
Downlink power
allocation Ps dB 0
P. dB 0
SNR (Note 3) dB 4 5 11 12
I dB[mW/15kHz] 94 | -93 -87 -86
N dB[MW/15kHz] -98 -98
Clause B.2.4 with 7, =0.45 us,
Propagation channel
a=1, f,=5Hz
Antenna configuration 2x2
CRS reference signals Antenna ports 0
CSI reference signals Antenna ports 15, 16
CSI-RS periodicity and subframe offset 5/ 1
Tcsi-rs / Icsi-rs
CSI-RS reference signal configuration 4
CodeBookSubsetRestriction bitmap 000001
Reporting interval (Note 4) ms 5
CQl delay ms 8
Reporting mode PUSCH 3-1
Sub-band size RB 6 (full size)
Max number of HARQ transmissions 1
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on
CQl estimation at a downlink subframe not later than SF#(n-4), this reported subband
or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel according to Table A.4-4a with one/two sided
dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
Note 4: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink
SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 182



Table 9.3.1.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
a [%] 2 2
£[%] 40 40
y 1.1 1.1
UE Category 1-8 1-8

9.3.1.2.2 TDD

For the parameters specified in Table 9.3.1.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.1.2.2-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least & % of the time but less than £ % for
each sub-band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS
indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be > y;

¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI
offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal
to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6a or Table A.4-6b.
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Table 9.3.1.2.2-1 Sub-band test for TDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
L. dB 0
Downlink power
allocation Ps dB 0
P, dB 0
SNR (Note 3) dB 4 5 11 12
e dB[mW/15kHz] 94 | -93 -87 -86
N dB[mW/15kHz] -98 -98
. Clause B.2.4 with 7, = 0.45 ss,
Propagation channel
a=1, f,=5Hz
Antenna configuration 2x2
CRS reference signals Antenna port 0
CSI reference signals Antenna port 15,16
CSI-RS periodicity and subframe offset 5/3
Tcsirs / Iesi-rs
CSI-RS reference signal configuration 4
CodeBookSubsetRestriction bitmap 000001
Reporting interval (Note 4) ms 5
CQl delay ms 10
Reporting mode PUSCH 3-1
Sub-band size RB 6 (full size)
Max number of HARQ transmissions 1
ACK/NACK feedback mode Multiplexing
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on
CAQl estimation at a downlink subframe not later than SF#(n-4), this reported subband
or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel according to Table A.4-5a with one/two sided
dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
Note 4: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink
SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.

Table 9.3.1.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 2 2
B[%] 40 40
y 1.1 1.1
UE Category 1-8 1-8

9.3.2 Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditions is
determined by the reporting variance, and the relative increase of the throughput obtained when the transport format
transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured
according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum
BLER using the transport formats indicated by the reported CQI. The purpose is to verify that the UE is tracking the
channel variations and selecting the largest transport format possible according to the prevailing channel state for
frequently non-selective scheduling. To account for sensitivity of the input SNR the CQI reporting under frequency
non-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR
levels separated by an offset of 1 dB.
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9.3.21 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)

9.3.2.1.1 FDD

For the parameters specified in Table 9.3.2.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.2.1.1-2 and by the following

a) a CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least & % of the time;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI

median shall be > y;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the
indicated transport formats shall be greater or equal to 0.02

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1).

Table 9.3.2.1.1-1 Fading test for single antenna (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
SNR (Note 3) dB 6 7 12 13

fo(j ) dB[mW/15kHz] | -92 -91 -86 -85

N dB[MW/15kHz] -98 -98

Propagation channel EPAS
Correlation and .
antenna configuration High (1x 2)
Reporting mode PUCCH 1-0
Reporting periodicity ms Npda =2
CQl delay ms 8
Physical channel for
CQl reporting PUSCH (Note 4)
PUCCH Report Type 4
cqi-pmi-
Configurationindex

Max number of HARQ 1

transmissions

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-1 for
Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as
described in Annex A.5.1.1 and Table A.4-7 for Category 1 with
one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQlI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9
to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH
in uplink subframe SF#5, #7, #1 and #3.
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Table 9.3.2.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
a [%] 20 20
y 1.05 1.05
UE Category 1-8 1-8

9.3.21.2 TDD

For the parameters specified in Table 9.3.2.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.2.1.2-2 and by the following

a) a CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least & % of the time;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI
median shall be > y;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the
indicated transport formats shall be greater or equal to 0.02.

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1).
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Table 9.3.2.1.2-1 Fading test for single antenna (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Uplink downlink
) : 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 6 7 12 13
1Y dB[mW/15kHz] | -92 | -91 86 | -85
Né({) dB[mW/15kHz] -98 -98
Propagation channel EPA5
Correlation and .
antenna configuration High (1x 2)
Reporting mode PUCCH 1-0
Reporting periodicity ms Npa =5
CQl delay ms 10 or 11
Physical channel for
CQl reporting PUSCH (Note 4)
PUCCH Report Type 4
cqi-pmi-
Configurationindex

Max number of HARQ 1

transmissions

ACK/NACK feedback . .

Multiplexing
mode

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-2 for
Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as
described in Annex A.5.2.1 and Table A.4-8 for Category 1 with
one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in
Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQl reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow
periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink
subframe SF#7 and #2.

Table 9.3.2.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 1-8 1-8
9.3.2.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)

9.3.2.2.1 FDD

For the parameters specified in Table 9.3.2.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.2.2.1-2 and by the following

a) aCQI index not in the set {median CQI -1, median CQI +1} shall be reported at least & % of the time;
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b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported
wideband CQI index and that obtained when transmitting a fixed transport format configured according to the
wideband CQI median shall be > y;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER
for the indicated transport formats shall be greater or equal to 0.02.

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3b or Table A.4-3c.

Table 9.3.2.2.1-1 Fading test for FDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
L. dB 0
Downlink power
allocation Ps dB 0
P, dB -3
SNR (Note 3) dB 3 7 8
i(ff) dB[mW/15kHz] -96 -95 -91 -90
N dB[MW/15kHz] -98 -98
Propagation channel EPAS

Correlation and antenna configuration

ULA High (4 x 2)

Cell-specific reference signals

Antenna ports 0,1

CSl reference signals

Antenna ports 15,...,18

CSI-RS periodicity and subframe offset

5/1
Tcsirs / Iesi-rs
CSI-RS reference signal configuration 2
CodeBookSubsetRestriction bitmap 0x0000 0000 0000 0001
Reporting mode PUCCH 1-1
Reporting periodicity ms Npa =5

CQl delay ms 8

Physical channe] for CQI/ PMI PUSCH (Note 4)
reporting

PUCCH Report Type for CQI/PMI 2
PUCCH channel for RI reporting PUCCH Format 2

PUCCH report type for RI 3

cqi-pmi-Configurationindex 2

ri-Configindex

1

Max number of HARQ transmissions

1

Note 1:

If the UE reports in an available uplink reporting instance at subframe SF#n based

on CQlI estimation at a downlink SF not later than SF#(n-4), this reported wideband
CQl cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-1a with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.

Note 4:  To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to

report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be
transmitted in downlink SF#1 and #6 to allow periodic CQIl/ PMI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.

Table 9.3.2.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 1-8 1-8
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9.3.222 TDD

For the parameters specified in Table 9.3.2.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.2.2.2-2 and by the following

a) aCQI index not in the set {median CQI -1, median CQI +1} shall be reported at least & % of the time;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported
wideband CQI index and that obtained when transmitting a fixed transport format configured according to the
wideband CQI median shall be > y;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER
for the indicated transport formats shall be greater or equal to 0.02.

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3b or Table A.4-3d.
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Table 9.3.2.2.2-1 Fading test for TDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
oy dB 0
Downlink power
allocation Ps dB 0
P, dB -6
SNR (Note 3) dB 1 2 7 8
]A;{' ) dB[mW/15kHz] | -97 -96 -91 -90
N dB[mW/15kHz] -98 -98
Propagation channel EPAS
Correlation and antenna configuration XP High (8 x 2)
CRS reference signals Antenna ports 0, 1
CSiI reference signals Antenna ports 15,...,22
CSI-RS periodicity and subframe offset
5/3
Tcsi-rs / Icsi-rs
CSI-RS reference signal configuration 2
- . 0x0000 0000 0000 0020 0000
CodeBookSubsetRestriction bitmap 0000 0001
Reporting mode PUCCH 1-1 (Sub-mode: 2)
Reporting periodicity ms Npa =5
CQl delay ms 10
Physical channe_l for CQIl/ PMI PUSCH (Note 4)
reporting
PUCCH Report Type for CQl/ PMI 2c
Physical channel for RI reporting PUCCH Format 2
PUCCH report type for RI 3
cqi-pmi-Configurationindex 3

ri-Configindex

805 (Note 5)

Max number of HARQ transmissions

1

ACK/NACK feedback mode

Multiplexing

Note 1:

If the UE reports in an available uplink reporting instance at subframe SF#n based

on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband
CAQlI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:

Reference measurement channel according to Table A.4-2a with one sided dynamic

OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:

Note 4:

For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to

report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be
transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.

Note 5:

RI reporting interval is set to the maximum allowable length of 160ms to minimise

collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three
reports collide, it is expected that CQI/PMI reports will be dropped, while RI and
HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped
every 160ms during performance verification the reported CQl in subframe SF#7 of
the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI

dropping) is available.

Table 9.3.2.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
a[%] 20 20
y 1.05 1.05
UE Category 1-8 1-8
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9.3.3 Frequency-selective interference

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective interference conditions is
determined by a percentile of the reported differential CQI offset level +2 for a preferred sub-band, and the relative
increase of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the
highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed
format is transmitted on any sub-band in set S of TS 36.213 [6]. The purpose is to verify that preferred sub-bands are
used for frequently-selective scheduling under frequency-selective interference conditions.

9.3.31 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)

9.3.3.1.1 FDD

For the parameters specified in Table 9.3.3.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.3.1.1-2 and by the following

a) a sub-band differential CQI offset level of +2 shall be reported at least « % for at least one of the sub-bands of full
size at the channel edges;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on a randomly selected sub-band in set S shall be > v;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6.

Table 9.3.3.1.1-1 Sub-band test for single antenna transmission (FDD)

Parameter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 1 (port 0) 1 (port 0)
I %rRBO...5 dB[mW/15kHz] 102 -93
IV forRB6..41 | dB[MW/15kHz] -93 -93
IV forRB42..49 | dB[MW/15kHz] 93 -102
fo(j ) dB[mW/15kHz] -94 94
Max number of HARQ 1
transmissions
Clause B.2.4 with 7, = 0.45 s,
Propagation channel
a=1, f,=5Hz
Reporting interval ms 5
Antenna configuration 1x2
CQl delay ms 8
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQl
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-4 with
one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.
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Table 9.3.3.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
a[%] 60 60
y 1.6 1.6
UE Category 1-8 1-8

9.3.3.1.2 TDD

For the parameters specified in Table 9.3.3.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.3.1.2-2 and by the following

a) asub-band differential CQI offset level of +2 shall be reported at least & % for at least one of the sub-bands of full
size at the channel edges;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on a randomly selected sub-band in set .S shall be > y;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6.

Table 9.3.3.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 1 (port 0) 1 (port 0)
Uplink downlink 2
configuration
Special subframe 4
configuration
IYforRBO..5 | dB[MW/15kHzZ] -102 -93
IYforRB6..41 | dBIMW/15kHZ] -93 -93
I for RB 42..49 | dB[MW/15kHzZ] -93 102
1Y dB[mW/15kHz] 94 94
Max number of HARQ 1
transmissions
Clause B.2.4 with 7, = 0.45 s,
Propagation channel
a=1, fD =5Hz
Antenna configuration 1x2
Reporting interval ms 5
CQl delay ms 10 or 11
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
ACK/NACK feedback L
Multiplexing
mode
Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel according to table A.4-5 with
one/two sided dynamic OCNG Pattern OP.1/2 TDD as described
in Annex A.5.2.1/2.

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 192



Table 9.3.3.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
a [%] 60 60
y 1.6 1.6
UE Category 1-8 1-8

9.3.3.2 Void
9.3.3.21 Void

9.3.3.2.2 Void

9.3.4 UE-selected subband CQlI

The accuracy of UE-selected subband channel quality indicator (CQI) reporting under frequency-selective fading
conditions is determined by the relative increase of the throughput obtained when transmitting on the UE-selected
subbands with the corresponding transport format compared to the case for which a fixed format is transmitted on any
subband in set S of TS 36.213 [6]. The purpose is to verify that correct subbands are accurately reported for frequency-
selective scheduling. To account for sensitivity of the input SNR the subband CQI reporting under frequency-selective
fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels
separated by an offset of 1 dB.

9.3.41 Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)

9.3.4.1.1 FDD

For the parameters specified in Table 9.3.4.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.4.1.1-2 and by the following

a) the ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands
reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported
wideband CQI median on a randomly selected subband in set S shall be > v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting

from the code rate which is closest to that indicated by the wideband CQI median and the N, entry in Table 7.1.7.2.1-
1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.1.1-1 Subband test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
SNR (Note 3) dB 9 10 14 15
I dB[mW/15kHz] | -89 | -88 | -84 | -83
N dB[mW/15kHz] -98 -98
Clause B.2.4 with 7, = 0.45 s,
Propagation channel
a=1, f,=5Hz
Reporting interval ms 5
CQl delay ms 8
Reporting mode PUSCH 2-0
Max number of HARQ 1
transmissions
Subband size (k) RBs 3 (full size)
Number of preferred 5

subbands (M)

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQl
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-10 with
one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.4.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
y 1.2 1.2
UE Category 1-8 1-8

9.3.4.1.2 TDD

For the parameters specified in Table 9.3.4.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.4.1.2-2 and by the following

a) the ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands
reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported
wideband CQI median on a randomly selected subband in set S shall be > v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS
(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI

median and the N, entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port Q)
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 9 10 14 15
I dB[mW/15kHz] | -89 | -88 | -84 | -83
Ng) dB[mW/15kHz] -98 -98
Clause B.2.4 with 7, = 0.45 1ss,
Propagation channel
a=1, f,=5Hz
Reporting interval ms 5
CQl delay ms 10 or 11
Reporting mode PUSCH 2-0

Max number of HARQ 1
transmissions

Subband size (k) RBs 3 (full size)

Number of preferred

subbands (M) 5
ACK/NACK feedback S
Multiplexing
mode

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQl
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-11 with
one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in
Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.4.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
v 1.2 1.2
UE Category 1-8 1-8
9.34.2 Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)

9.3.4.2.1 FDD

For the parameters specified in Table 9.3.4.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.4.2.1-2 and by the following

a) the ratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and
that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected
subband in set S shall be > v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting

from the code rate which is closest to that indicated by the wideband CQI median and the N, entry in Table 7.1.7.2.1-
1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.2.1-1 Subband test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
SNR (Note 3) dB 8 9 13 14
z,) dBmW/15kHz] | 90 | -89 | -85 | -84
N dB[mW/15kHz] -98 -98
) [Clause B.2.4 with 7, =0.45 s,
Propagation channel
a=1, f, =5Hz]
Reporting periodicity ms Np =2
CQl delay ms 8
Physical channel for
VCQI reporting PUSCH (Note 4)
PUCCH Report Type 4
for wideband CQl
PUCCH Report Type 1
for subband CQl
Max number of HARQ 1
transmissions
Subband size (k) RBs 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configlndex 1

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQl estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQl
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-4 with
one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQl reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9
to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH
in uplink subframe SF#5, #7, #1 and #3.

Note 5:  CAQl reports for the short subband (having 2RBs in the last
bandwidth part) are to be disregarded and data scheduling
according to the most recent subband CQlI report for bandwidth part
with j=1.

Note 6:  In the case where wideband CQl is reported, data is to be
scheduled according to the most recently used subband CQl
report.

Table 9.3.4.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
y 1.15 1.15
UE Category 1-8 1-8

9.3.4.2.2 TDD

For the parameters specified in Table 9.3.4.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.4.2.2-2 and by the following
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a) the ratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and
that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected
subband in set S shall be >1;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS
(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI

median and the N, entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the subband size.

Table 9.3.4.2.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 8 9 13 14
e dB[mW/15kHz] | -90 | -89 | -85 | -84
N dB[MW/15kHz] [-98] [-98]
Clause B.2.4 with 7, = 0.45 us,
Propagation channel
a=1, f,=5Hz
Reporting periodicity ms Np=5
CQl delay ms 10 or 11
Physical channel for
CQl reporting PUSCH (Note 4)
PUCCH Report Type 4
for wideband CQl
PUCCH Report Type 1
for subband CQl
Max number of HARQ 1
transmissions
Subband size (k) RBs 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 3
ACK/NACK feedback Multi .
ultiplexing
mode

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel according to Table A.4-5 with
one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in
Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQlI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow
periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink
subframe SF#7 and #2.

Note 5:  CAQl reports for the short subband (having 2RBs in the last
bandwidth part) are to be disregarded and data scheduling
according to the most recent subband CQI report for bandwidth part
with j=1.

Note 6:  In the case where wideband CQl is reported, data is to be
scheduled according to the most recently used subband CQl
report.
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Table 9.3.4.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
y 1.15 1.15
UE Category 1-8 1-8

9.4 Reporting of Precoding Matrix Indicator (PMI)

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reports compared to the case
when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each
PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is
configured for all requirements.

The requirements for transmission mode 6 with 1 TX and transmission mode 9 with 4 TX are specified in terms of the
ratio

7/:i.

rnd

In the definition of y, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, ¢_, is 60% of the

maximum throughput obtained at SNR _ , using random precoding, and ¢ , the throughput measured at SNR,_ , with

precoders configured according to the UE reports;

For the PUCCH 2-1 single PMI requirement, ; is 60% of the maximum throughput obtained at SNR, , using random
precoding on a randomly selected full-size subband in set S subbands, and ¢ , the throughput measured at SNR_, with

both the precoder and the preferred full-size subband applied according to the UE reports;

For PUSCH 2-2 multiple PMI requirements, ; ,is 60% of the maximum throughput obtained at SNR,,, using random
precoding on a randomly selected full-size subband in set S subbands, and ¢, the throughput measured at SNR, , with

both the subband precoder and a randomly selected full-size subband (within the preferred subbands) applied according
to the UE reports.

The requirements for transmission mode 9 with 8 TX are specified in terms of the ratio

_ tue,followl,fol/ow 2
trnd 1,rnd2

In the definition of y, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, ¢ is 70% of

followl, follow?2

the maximum throughput obtained at SNR using the precoders configured according to the UE reports, and

followl, follow?2

t,, . md?2 is the throughput measured at SNR with random precoding .

followl, follow2

9.4.1 Single PMI
94.1.1 Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)

94111 FDD

For the parameters specified in Table 9.4.1.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.1.1-2.
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9.4.11.2

For the parameters specified in Table 9.4.1.1.2-1, and using the downlink physical channels specified in Annex C, the

Table 9.4.1.1.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EVA5
Precoding granularity PRB 50
Correlation and
. Low 2 x 2
antenna configuration
Downlink o, dB -3
power
allocation Py dB -3
N dB[MW/15kHz] -98
Reporting mode PUSCH 3-1
Reporting interval ms 1
PMI delay (Note 2) ms 8
Measurement channel R. 10 FDD
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redur}dancy version (0,123}
coding sequence

TDD

Note 1:

Note 2:

For random precoder selection, the precoder
shall be updated in each TTI (1 ms granularity)

If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Table 9.4.1.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.1
UE Category 1-8

minimum requirements are specified in 9.4.1.1.2-2.
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Table 9.4.1.1.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVA5
Precoding granularity PRB 50
Correlation and
. Low 2 x 2
antenna configuration
Downlink -
power P % 3
allocation Pg dB -3
N dB[MW/15kHz] -98
Reporting mode PUSCH 3-1
Reporting interval ms 1
PMI delay (Note 2) ms 10 or 11
Measurement channel R.10 TDD
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redul?dancy version (0,123}
coding sequence
ACK/NACK feedback . .
Multiplexing
mode
Note 1:  For random precoder selection, the precoder
shall be updated in each available downlink
transmission instance
Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4)

Table 9.4.1.1.2-2 Minimum requirement (TDD)

Parameter Test 1
y 1.1
UE Category 1-8

9.41.2 Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)
9.4.1.2.1 FDD

For the parameters specified in Table 9.4.1.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.2.1-2.
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Table 9.4.1.2.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel [EVAS5]
Correlation and
) . Low 4 x 2
antenna configuration
Downlink -
power P %8 0
allocation Ps dB -6
N dB[MW/15kHz] -98
PMI delay ms 8or9
Reporting mode PUCCH 2-1 (Note 6)
Reporting periodicity ms Npa =2
Physical channel for
VCQI reporting PUSCH (Note 3)
PUCCH Report Type 2
for wideband CQI/PMI
PUCCH Report Type 1
for subband CQlI
Measurement channel R.14-1 FDD
OCNG Pattern OP.1/2 FDD
Precoding granularity PRB 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 1
Max number of HARQ 4
transmissions
Redundancy version 0,1.2,3)
coding sequence

Note 1:  For random precoder selection, the precoder shall be updated
every two TTI (2 ms granularity)

If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4).

To avoid collisions between HARQ-ACK and wideband CQI/PMI or
subband CQl, it is necessary to report both on PUSCH instead of
PUCCH. PDCCH DCI format 0 shall be transmitted in downlink
SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.
Reports for the short subband (having 2RBs in the last bandwidth
part) are to be disregarded and instead data is to be transmitted on
the most recently used subband for bandwidth part with j=1.

In the case where wideband PMI is reported, data is to be
transmitted on the most recently used subband.

The bit field for PMI confirmation in DCI format 1B shall be mapped
to “0” and TPMI information shall indicate the codebook index used
in Table 6.3.4.2.3-2 of TS36.211 [4] according to the latest PMI
report on PUCCH.

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Table 9.4.1.2.1-2 Minimum requirement (FDD)

Test 1
y 1.2
UE Category 1-8

9.4.1.2.2 TDD

For the parameters specified in Table 9.4.1.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.2.2-2.
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Table 9.4.1.2.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVA5
Correlation and
. Low 4 x 2
antenna configuration

Downlink 0, dB -6

power

allocation Ps dB 6

N dB[mW/15kHz] -98
PMI delay ms 10
Reporting mode PUCCH 2-1 (Note 6)
Reporting periodicity ms Ne=5
Physical channel for
CQl reporting PUSCH (Note 3)
PUCCH Report Type 2
for wideband CQI/PMI
PUCCH Report Type 1
for subband CQl
Measurement channel R.14-1 TDD
OCNG Pattern OP.1/2 TDD
Precoding granularity PRB 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 4
Max number of HARQ 4
transmissions
Redupdancy version {0,1,2,3}
coding sequence
ACK/NACK fedback Multi .
ultiplexing
mode

Note 1:  For random precoder selection, the precoder shall be updated in
each available downlink transmission instance

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4)

Note 3:  To avoid collisions between HARQ-ACK and wideband CQI/PMI or
subband CQl it is necessary to report both on PUSCH instead of
PUCCH. PDCCH DCI format 0 shall be transmitted in downlink
SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK
on PUSCH in uplink subframe SF#8 and #3.

Note 4:  Reports for the short subband (having 2RBs in the last bandwidth
part) are to be disregarded and instead data is to be transmitted on
the most recently used subband for bandwidth part with j=1.

Note 5:  In the case where wideband PMI is reported, data is to be
transmitted on the most recently used subband.

Note 6:  The bit field for PMI confirmation in DCI format 1B shall be mapped
to “0” and TPMI information shall indicate the codebook index used
in Table 6.3.4.2.3-2 of TS36.211 [4] according to the latest PMI
report on PUCCH.
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Table 9.4.1.2.2-2 Minimum requirement (TDD)

Test 1
1.2

4
UE Category 1-8

9.41.3 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)

9.4.1.3.1 FDD

For the parameters specified in Table 9.4.1.3.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.3.1-2.

Table 9.4.1.3.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Propagation channel EPA5
Precoding granularity PRB 50
Correlation and Low
antenna configuration ULA4x2
Cell-specific reference Antenna ports
signals 0,1
CSI reference signals Ant1e5nna 1p§ rts
CSI-RS periodicity and
subframe offset 5/1
Tcsirs / Icsirs
CSI-RS reference 6
signal configuration
CodeBookSubsetRestr 0x0000 0000
iction bitmap 0000 FFFF
dB 0
Downlink Pa
power o dB 0
llocati
allocation Pc 4B 3
N dB[mW/15kHz] -98
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms 8
Measurement channel R. 44 FDD
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redundancy version 0.1,2,3)

coding sequence

Note 1:

For random precoder selection, the precoder

shall be updated in each TTI (1 ms granularity)

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Note 3:

PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order

to have the same PDSCH and OCNG power per
subcarrier at the receiver
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Table 9.4.1.3.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.2
UE Category 1-8

9.4.1.3.2 TDD

For the parameters specified in Table 9.4.1.3.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.3.2-2.
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Table 9.4.1.3.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVA5
Precoding granularity PRB 50
Antenna configuration 8x2
Correlation modeling High, C_)ross
polarized
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSl reference signals 15,...22
CSI-RS periodicity and
subframe offset 5/ 4
Tcsirs / Icsi-rs
CSI-RS reference 0
signal configuration
0x0000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF
Downlink Pa dB 0
power Ps dB 0
allocation Pe 4B 5
N dB[mW/15kHz] 98
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms 10
R.45-1 TDD
for UE
Category 1,
Measurement channel R.45 TDD for
UE Category
2-8
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redundancy version 0,123}
coding sequence
ACK/NACK feedback Mult .
ultiplexing
mode

Note 1:  For random precoder selection, the precoder
shall be updated in each TTI (1 ms granularity)

Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Note 3: PDCCH DCI format 0 with a trigger for aperiodic
CQl shall be transmitted in downlink SF#4 and #9
to allow aperiodic CQI/PMI/RI to be transmitted
on uplink SF#3 and #8.

Note 4:  Randomization of the principle beam direction
shall be used as specified in B.2.3A.4
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Table 9.4.1.3.2-2 Minimum requirement (TDD)

Parameter Test 1
v 3

UE Category 18
9.4.1a Void
9.4.1a.1 Void
9.4.1a.1.1 Void
9.4.1a.1.2 Void
9.4.2 Multiple PMI
9.4.21 Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)

9.4.21.1 FDD

For the parameters specified in Table 9.4.2.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.4.2.1.1-2.
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9.4.21.2

For the parameters specified in Table 9.4.2.1.2-1, and using the downlink physical channels specified in Annex C, the

TDD

Table 9.4.2.1.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EPA5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlation and L
. ow 2 x2
antenna configuration
Downlink 0, dB -3
power
allocation Pg dB -3
N dB[MW/15kHz] -98
Reporting mode PUSCH 1-2
Reporting interval ms 1
PMI delay ms 8
R.11-3 FDD
for UE
Category 1,
Measurement channel R.11 FDD for
UE Category
2-8
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redundancy version (0,123}

coding sequence

Note 1:

For random precoder selection, the precoders

shall be updated in each TTI (1 ms granularity)

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4)

Note 3:

One/two sided dynamic OCNG Pattern OP.1/2

FDD as described in Annex A.5.1.1/2 shall be

used.

Table 9.4.2.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.2
UE Category 1-8

minimum requirements are specified in 9.4.2.1.2-2.
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Table 9.4.2.1.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EPA5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlation and
. Low 2 x 2
antenna configuration
Downlink 0, dB -3
power
allocation Py dB -3
NY dB[mW/15kHz] -98
Reporting mode PUSCH 1-2
Reporting interval ms 1
PMI delay ms 10 or 11
R.11-3 TDD
for UE
Category 1
Measurement channel R.11 TDD for
UE Category
2-8
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redur}dancy version (0,123}
coding sequence
ACK/NACK feedback . .
Multiplexing
mode
Note 1:  For random precoder selection, the precoders
shall be updated in each available downlink
transmission instance
Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4)
Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
TDD as described in Annex A.5.2.1/2 shall be
used.

Table 9.4.2.1.2-2 Minimum requirement (TDD)

Parameter Test 1
y 1.2
UE Category 1-8

9422 Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)

9.4.2.21 FDD

For the parameters specified in Table 9.4.2.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.2.2.1-2.
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9.4.22.2

For the parameters specified in Table 9.4.2.2.2-1, and using the downlink physical channels specified in Annex C, the

Table 9.4.2.2.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EVA5
Correlation and
) . Low 4 x 2
antenna configuration
Downlink -
power P %8 0
allocation Ps dB -6
N dB[MW/15kHz] -98
PMI delay ms 8
Reporting mode PUSCH 2-2
Reporting interval ms 1
Measurement channel R.14-2 FDD
OCNG Pattern OP.1/2 FDD
Subband size (k) RBs 3 (full size)
Number of preferred 5
subbands (M)
Max number of HARQ 4
transmissions
Redundancy version 01,23}

coding sequence

Note 1:

each TTI (1 ms granularity)

For random precoder selection, the precoder shall be updated in

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4)

Table 9.4.2.2.1-2 Minimum requirement (FDD)
Test 1
y 1.2
UE Category 1-8
TDD

minimum requirements are specified in Table 9.4.2.2.2-2.

Table 9.4.2.2.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4

configuration
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Propagation channel EVAS5
Correlation and
) . Low 4 x 2
antenna configuration
Downlink 0, dB 6
power
allocation Ps dB -6
N dB[MW/15kHz] -98
PMI delay ms [10]
Reporting mode PUSCH 2-2
Reporting interval ms 1
Measurement channel R.14-2 TDD
OCNG Pattern OP.1/2 FDD
Subband size (k) RBs 3 (full size)
Number of preferred 5
subbands (M)
Max number of HARQ 4
transmissions
Redupdancy version 0.1,.2,3)
coding sequence
ACK/NACK feedback Multi .
ultiplexing
mode
Note 1:  For random precoder selection, the precoders shall be updated in
each available downlink transmission instance
Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4)

Table 9.4.2.2.2-2 Minimum requirement (TDD)

Test 1
y 1.15
UE Category 1-8
9423 Minimum requirement PUSCH 1-2 (CSI Reference Symbol)

9.4.2.31 FDD

For the parameters specified in Table 9.4.2.3.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.4.2.3.1-2.
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Table 9.4.2.3.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10

Transmission mode 9

Propagation channel EVA5

Precoding granularity

(only for reporting and PRB 6

following PMI)

Correlation and Low
antenna configuration ULA4x2
Cell-specific reference Antenna ports

signals 0,1
CSl reference signals Ant%nna 1pé)rts
CSI-RS periodicity and
subframe offset 5/1
Tcsirs / Iesi-rs
CSI-RS reference 8
signal configuration

CodeBookSubsetRestr 0x0000 0000

iction bitmap 0000 FFFF

Downlink Pa dB 0

power Ps dB 0

allocation Pe 4B 3

N dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5
PMI delay ms 8
R.45-1 FDD
for UE
Category 1,
Measurement channel R.45 FDD for
UE Category
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redu_ndancy version 0,123}
coding sequence

Note 1:  For random precoder selection, the precoders
shall be updated in each TTI (1 ms granularity)

Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4)

Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
FDD as described in Annex A.5.1.1/2 shall be
used.

Note 4: PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order
to have the same PDSCH and OCNG power per
subcarrier at the receiver

Table 9.4.2.3.1-2 Minimum requirement (FDD)

Parameter Test 1
0 1.3
UE Category 1-8
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94232 TDD

For the parameters specified in Table 9.4.2.3.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.4.2.3.2-2.
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Table 9.4.2.3.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Uplink downlink 1
configuration
Special subframe 4
configuration

Propagation channel EVA5

Precoding granularity

(only for reporting and PRB 6

following PMI)

Antenna configuration 8x2

Correlation modeling High, Qross

polarized

Cell-specific reference Antenna ports

signals 0,1
. Antenna ports
CSl reference signals 15....22
CSI-RS periodicity and
subframe offset 5/ 4
Tcsirs / Icsi-rs
CSI-RS reference 4
signal configuration
0x0000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF
Downlink Pa dB 0
power Ps dB 0
allocation e b 5
N dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5 (Note 4)
PMI delay ms 8
R.45-1 TDD
for UE
Measurement channel Category 1,
R.45 TDD for
UE Category
2-8
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redupdancy version 0.1,.2,3)
coding sequence
ACK/NACK feedback Mult .
ultiplexing
mode

Note 1:  For random precoder selection, the precoders
shall be updated in each TTI (1 ms granularity)

Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4)

Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
TDD as described in Annex A.5.2.1/2 shall be
used.

Note 4: PDCCH DCI format 0 with a trigger for aperiodic
CQl shall be transmitted in downlink SF#4 and #9
to allow aperiodic CQI/PMI/RI to be transmitted
on uplink SF#3 and #8.

Note 5:  Randomization of the principle beam direction
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| shall be used as specified in B.2.3A.4 |

Table 9.4.2.3.2-2 Minimum requirement (TDD)

Parameter Test 1
y 3.5
UE Category 1-8

943 Void
9.4.3.1 Void
9.4.3.1.1 Void
9.4.3.1.2 Void

9.5 Reporting of Rank Indicator (RI)

The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI (CQI) reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which a fixed rank is used for transmission. Transmission mode 4 is used with
the specified CodebookSubSetRestriction in section 9.5.1, transmission mode 9 is used with the specified
CodebookSubSetRestriction in section 9.5.2 and transmission mode 3 is used with the specified
CodebookSubSetRestriction in section 9.5.3.

For fixed rank 1 transmission in sections 9.5.1 and 9.5.2, the RI and PMI reporting is restricted to two single-layer
precoders, For fixed rank 2 transmission in sections 9.5.1 and 9.5.2, the RI and PMI reporting is restricted to one two-
layer precoder, For follow RI transmission in sections 9.5.1 and 9.5.2, the RI and PMI reporting is restricted to select
the union of these precoders. Channels with low and high correlation are used to ensure that RI reporting reflects the
channel condition.

For fixed rank 1 transmission in section 9.5.3, the RI reporting is restricted to single-layer, for fixed rank 2 transmission
in section 9.5.3, the RI reporting is restricted to two-layers. For follow RI transmission in section 9.5.3, the RI reporting
is either one or two layers.

9.5.1 Minimum requirement (Cell-Specific Reference Symbols)

9.5.11 FDD

The minimum performance requirement in Table 9.5.1.1-2 is defined as

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > y1;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > yz;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3a.

For the parameters specified in Table 9.5.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.1.1-2.
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Table 9.5.1.1-1 Rl Test (FDD)

Parameter Unit Test 1 |  Test2 | Test3
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power P dB -3
allocation Dy dB -3
Propagation condltlor_] and 2 x 2 EPA5
antenna configuration
- 000011 for fixed RI = 1
CodeBookiiL:rl;saetRestnctlon 010000 for fixed Rl = 2
P 010011 for UE reported Rl
Antenna correlation Low Low High
RI confiquration Fixed RI=2 and Fixed RI=1 Fixed RI=2
9 follow RI and follow RI | and follow RI
SNR dB 0 20 20
NY dB[mW/15kHz] -98 -98 -98
I dB[mW/15kHz] -98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUCCH 1-1 (Note 4)
Physical channell for CQI/PMI PUCCH Format 2
reporting
PUCCH Report Type for 2
CQl/PMI
Physical char_mel for RI PUSCH (Note 3)
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npa= 5
PMI and CQI delay ms 8
cqi-pmi-Configurationindex 6
ri-Configurationind 1 (Note 5)

Note 3:

and #3.
Note 4:

Note 5:

The bit field for precoding information in DCI format 2 shall be mapped as:
e For reported Rl = 1 and PMI = 0 >> precoding information bit field index = 1
e Forreported Rl = 1 and PMI = 1 >> precoding information bit field index = 2
e For reported Rl = 2 and PMI = 0 >> precoding information bit field index = 0
To avoid the ambiguity of TE behaviour when applying CQl and PMI during rank switching, RI
reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with
CQl and PMI reports.

Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQl estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2: Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG

Pattern OP.1 FDD as described in Annex A.5.1.1.

To avoid collisions between RI reports and HARQ-ACK it is necessary to report both on

PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and

#9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8

Table 9.5.1.1-2 Minimum requirement (FDD)

Test 1

Test 2 Test 3

yal

N/A

1.05 N/A

7”2

1

N/A 1.1

UE Category

2-8

2-8 2-8

9.5.1.2 TDD

The minimum performance requirement in Table 9.5.1.2-2 is defined as
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a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > y1;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > y2;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3a.

For the parameters specified in Table 9.5.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.1.2-2.

Table 9.5.1.2-1 Rl Test (TDD)

Parameter Unit Test 1 | Test 2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power P dB -3
allocation D dB -3
Uplink downlink configuration
Special subframe
configuration
Propagation condltlop and 2 x 2 EPA5
antenna configuration
- 000011 for fixed RI = 1
CodeBook\E.iLtjrazetRestrlctlon 010000 for fixed RI = 2
P 010011 for UE reported RI
Antenna correlation Low Low High
RI confiquration Fixed RI=2 and Fixed RI=1 Fixed RI=2
9 follow RI and follow RI | and follow RI
SNR dB 0 20 20
N dB[mW/15kHz] -98 98 98
fo(j) dB[mW/15kHz] -98 -78 -78
Maximum number of HARQ 1
transmissions
Reporting mode PUSCH 3-1 (Note 3)
Reporting interval ms 5
PMI and CQI delay ms 10 or 11
ACK/NACK feedback mode Bundling
Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQl estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2: Reference measurement channel according to Table A.4-2 with one sided dynamic OCNG
Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3: Reported wideband CQI and PMI are used and sub-band CQl is discarded.

Table 9.5.1.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
7 N/A 1.05 N/A
7”2 1 N/A 1.1
UE Category 2-8 2-8 2-8

9.5.2 Minimum requirement (CSI Reference Symbols)

9.5.2.1 FDD

The minimum performance requirement in Table 9.5.2.1-2 is defined as

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997
Page 216



a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > y1;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > y2;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3¢ or Table A.4-3f.

For the parameters specified in Table 9.5.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.2.1-2.
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Table 9.5.2.1-1 Rl Test (FDD)

Parameter Unit Test 1 | Test 2 Test 3
Bandwidth MHz 10
PDSCH transmission mode 9
Downlink power Ps a8 0
allocation Ps dB 0
Pc dB 0
Propagation copdltlon and 2 x 2 EPA5
antenna configuration
Cell-specific reference signals Antenna ports 0
CSI reference signals Antenna ports 15, 16
CSI-RS periodicity and
subframe offset 51
Tcsirs / Acsi-rs
CSl reference signal 6
configuration
- 000011 for fixed Rl = 1
CodeBookiil:%sée;Restrlctlon 010000 for fixed RI = 2
010011 for UE reported RI
Antenna correlation Low Low High
RI configuration Fixed RI=2 and Fixed RI=1 Fixed RI=1
follow RI and follow RI | and follow RI
SNR dB 0 20 20
N dB[MW/15kHz] -98 98 98
v dB[mW/15kHz] -98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUCCH 11
Physical channe.l for CQI/PMI PUSCH (Note 3)
reporting
PUCCH Report Type for 2
CQl/PMI
Physical char_mel for RI PUCCH Format 2
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =5
PMI and CQI delay ms 8
cqi-pmi-Configurationindex 6
ri-Configurationind 1 (Note 4)

Note 1:

If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and

CQl estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:

Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:

Reference measurement channel according to Section.2 with one sided dynamic OCNG

To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on

PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and
#6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and

#5.
Note 4:

To avoid the ambiguity of TE behaviour when applying CQl and PMI during rank switching, RI

reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with

CQl and PMI reports.

Table 9.5.2.1-2 Minimum requirement (FDD)

Test 1 Test 2 Test 3
» N/A 1.05 0.9
» 1 N/A N/A
UE Category 2-8 2-8 2-8

Ex. 2008 — Mitsubishi Electric Corp.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Page 218




9.5.2.2 TDD

The minimum performance requirement in Table 9.5.2.2-2 is defined as

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > yi;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > y;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3¢ or Table A.4-3f.

For the parameters specified in Table 9.5.2.2-1, and using the downlink physical channels specified in Annex C., the
minimum requirements are specified in Table 9.5.2.2-2.
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Table 9.5.2.2-1 Rl Test (TDD)

Parameter Unit Test1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 9
Downlink power Ps a8 0
allocation P dB 0
Pc dB 0
Uplink downlink configuration 1
Special subframe 4
configuration
Propagation condition and 2 x 2 EPA5

antenna configuration

Cell-specific reference signals

Antenna ports 0

CSl reference signals

Antenna ports 15, 16

CSl reference signal 4
configuration
CSI-RS periodicity and
5/4

subframe offset
Tcsirs / Acsi-Rs

CodeBookSubsetRestriction

000011 for fixed RI = 1
010000 for fixed RI = 2

bitmap 010011 for UE reported RI
Antenna correlation Low Low High
RI configuration Fixed RI=2 and Fixed RI=1 Fixed RI=1
9 follow RI and follow RI | and follow RI
SNR dB 0 20 20
N dB[MW/15kHz] -98 -98 -98
I dB[MW/15kHz] .08 78 78
Maximum number of HARQ 1
transmissions
PUCCH 1-1

Reporting mode

Physical channel for CQl/ PMI

PUSCH (Note 3)

reporting
PUCCH report type for CQl/ 2
PMI
Physical char_mel for RI PUCCH Format 2
reporting
Reporting periodicity ms Npa =5
PMI and CQI delay ms 10
ACK/NACK feedback mode Bundling
4

cqi-pmi-Configurationindex

ri-Configurationind

1

Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CAQl estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQlI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel according to Section A.2 with one sided dynamic OCNG
Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and
#9 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#3 and

#8.

Table 9.5.2.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
7 N/A 1.05 0.9
7”2 1 N/A N/A
UE Category 2-8 2-8 2-8
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9.5.3 Minimum requirement (CSI measurements in case two CSI
subframe sets are configured)

9.5.3.1 FDD

The minimum performance requirement in Table 9.5.3.1-2 is defined as

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > y;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband is selected
according to Table A.4.3-a.

For the parameters specified in Table 9.5.3.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.3.1-2.
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Table 9.5.3.1-1 Rl Test (FDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10
PDSCH transmission mode 3 | Note 10
Downlink power P4 dB -3
allocation Dy dB -3
Propagation condition and 2 x 2 EPA5
antenna configuration
CodeBooki_ubsetRestriction % ;g; ;:igg E: ; ; N/A
ltmap 11 for UE reported RI
Antenna correlation Low
RI configuration Fixed RI=1 and follow RI N/A
E//N,, dB TBD 6
NY) [-102] (Note 3) N/A
N NY) | dB[mW/15kHz] [-98] (Note 4) N/A
NY) [-94.8] (Note 5) N/A
1Y dB[MW/15kHz] TBD TBD
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells [us] 2.5 (synchronous cells)
[10000000
10000000
ABS Pattern (Note 6) N/A 10000000
10000000
10000000]
[10000000
RLM/RRM Measurement 10000000
Subframe Pattern (Note 7) 10000000 N/A
10000000
10000000]
[10000000
10000000
Ccsio 10000000
10000000
CSI Subframe Sets 10000000] N/A
(Note 8) [01111111
01111111
Ccsin 01111111
01111111
01111111]
Number of control OFDM
3 3
Symbols
Maximum numbgr of HARQ TBD
transmissions
Reporting mode PUCCH 1-0
Physical chanpel for CQl PUCCH Format 2
reporting
PUCCH Report Type for CQl 4
Physical char_mel for RI PUCCH Format 2
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npd= 10
cqi-pmi-Configurationindex 11
ri-Configurationind 5
cqi-pmi-Configurationindex2 10
ri-Configurationind2 2
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Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI
estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot
be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel in Cell 1 according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS

Note 4:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS

Note 5:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 6:  ABS pattern as defined in [9].

Note 7:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7]

Note 8:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 9:  Cell 1 is the serving cell. Cell 2 is the aggressor cell.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.1.5.

Table 9.5.3.1-2 Minimum requirement (FDD)
7 TBD
UE Category 2-8
9.5.3.2 TDD

The minimum performance requirement in Table 9.5.3.2-2 is defined as

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be >y,

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband is selected
according to Table A.4.3-a.

For the parameters specified in Table 9.5.3.2-1, and using the downlink physical channels specified in Annex C, the

minimum requirements are specified in Table 9.5.3.2-2.
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Table 9.5.3.2-1 Rl Test (TDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10
PDSCH transmission mode 3 | Note 11
Uplink downlink configuration 1
Special subframe 4
configuration
Downlink power P4 dB -3
allocation Ds dB 3
Propagation conditior_l and 2 x 2 EPA5
antenna configuration
- 01 for fixed Rl = 1
CodeBookﬁiL:gsaetRestncnon 10 for fixed RI = 2 N/A
P 11 for UE reported Rl
Antenna correlation Low
RI configuration Fixed RI=1 and follow RI N/A
E,/N,, dB TBD 6
NY) [-102] (Note 4) N/A
N NY) | dB[mW/15kHz] [-98] (Note 5) N/A
N4 [-94.8] (Note 6) N/A
fo(j ) dB[mW/15kHz] TBD TBD
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells [us] 2.5 (synchronous cells)
[0000000001
ABS Pattern (Note 7) N/A 0000000001]
RLM/RRM Measurement [0000000001 N/A
Subframe Pattern (Note 8) 0000000001]
c [0000000001
CSI Subframe Sets o 0000000001] N/A
(Note 9) c [1100111000
cst1 1100111000]
Number of control OFDM
3 3
Symbols
Maximum numbgr of HARQ TBD
transmissions
Reporting mode PUCCH 1-0
Physical channel for_CcsLo cal PUCCH Format 2
and RI reporting
PUCCH Report Type for CQI 4
Physical channel for.Ccsm cal PUSCH (Note 3)
and RI reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npd= 10
ACK/NACK feedback mode [Multiplexing]
cqgi-pmi-Configurationindex 8
ri-Configurationind 5
cqi-pmi-Configurationindex2 9
ri-Configurationind2 0
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Note 2

Note 1:

Note 3:

Note 4:
Note 5:
Note 6:
Note 7:
Note 8:

Note 9:

If the UE reports in an available uplink reporting instance at subframe SF#n based on CQl
estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot
be applied at the eNB downlink before SF#(n+4).

: Reference measurement channel in Cell 1 according to Table A.4-2 with one sided dynamic

OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and
#9 to allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe
SF#8 and #3.

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS

This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS

This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
ABS pattern as defined in [9].

Time-domain measurement resource restriction pattern for PCell measurements as defined in
(71

As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 10: Cell 1 is the serving cell. Cell 2 is the aggressor cell.
Note 11:

Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG

pattern as defined in Annex A.5.2.5.

Table 9.5.3.2-2 Minimum requirement (TDD)

" TBD
UE Category 2-8

10

Performance requirement (MBMS)

10.1 FDD (Fixed Reference Channel)

The parameters specified in Table 10.1-1 are valid for all FDD tests unless otherwise stated. For the requirements

defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE
demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are

present, such as scenarios when reserved cells are present).

Table 10.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Number of HARQ Processes None
processes

Subcarrier spacing kHz 15 kHz

Allocated subframes per

Radio Frame (Note 1) 6 subframes

Number of OFDM

symbols for PDCCH 2

Cyclic Prefix Extended

Note1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS,
in line with TS 36.331.

10.1.1 Minimum requirement

The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which

the UE has capabilities for MBMS.
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For the parameters specified in Table 10.1-1 and Table 10.1.1-1 and Annex A.3.8.1, the average downlink SNR shall be
below the specified value for the BLER shown in Table 10.1.1-2.

Table 10.1.1-1: Test Parameters for Testing

Parameter Unit Test 1-4
Downlink power P dB 0
allocation £ dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P,=0
Table 10.1.1-2: Minimum performance
Test Bandwidth Reference OCNG Propagation | Correlation Reference value MBMS
number Channel Pattern condition Matrix and BLER SNR(dB) UE
antenna (%) Category
1 10 MHz R.37 FDD OP .4 MBSFN 1x2 low 1 4.1 1-8
FDD channel
2 10 MHz R.38 FDD OP4 model (Table 11.0 1-8
FDD B.2.6-1)
3 10 MHz R.39 FDD OP.4 20.1 2-8
FDD
5.0MHz R.39-1 FDD OP.4 20.5 1
FDD
4 1.4 MHz R.40 FDD OP .4 6.6 1-8
FDD

10.2 TDD (Fixed Reference Channel)

The parameters specified in Table 10.2-1 are valid for all TDD tests unless otherwise stated. For the requirements
defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE
demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are
present, such as scenarios when reserved cells are present).

Table 10.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Number of HARQ
Processes None
processes
Subcarrier spacing kHz 15 kHz

Allocated subframes per
Radio Frame (Note 1)

5 subframes

Number of OFDM 2
symbols for PDCCH
Cyclic Prefix Extended
Note1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is

proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.

10.2.1 Minimum requirement

The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which
the UE has capabilities for MBMS.

For the parameters specified in Table 10.2-1 and Table 10.2.1-1 and Annex A.3.8.2, the average downlink SNR shall be
below the specified value for the BLER shown in Table 10.2.1-2.
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Table 10.2.1-1: Test Parameters for Testing

Parameter Unit Test 1-4
Downlink power Pa dB 0
allocation Dy dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P, =0
Table 10.2.1-2: Minimum performance
Test Bandwidth Reference OCNG Propagation | Correlation Reference value MBMS
number Channel Pattern condition Matrix and BLER SNR(dB) UE
antenna (%) Category
1 10 MHz R.37 TDD OP 4 MBSFN 1x2 low 1 34 1-8
TDD channel
2 10 MHz R.38 TDD OP.4 model (Table 11.1 1-8
TDD B.2.6-1)
3 10 MHz R.39 TDD OP.4 20.1 2-8
TDD
5MHz R.39-1 TDD OP.4 20.5 1
TDD
4 1.4 MHz R.40 TDD OP 4 5.8 1-8
TDD
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Annex A (normative):
Measurement channels

A.1 General

The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per
datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the
minimum requirements is the sum of throughputs of all datastreams (codewords).

The UE category entry in the definition of the reference measurement channel in Annex A is only informative and
reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement
channel is used for testing a certain UE category or not is specified in the individual minimum requirements.

A.2 UL reference measurement channels

A.2.1 General

A.2.1.1 Applicability and common parameters

The following sections define the UL signal applicable to the Transmitter Characteristics (clause 6) and for the Receiver
Characteristics (clause 7) where the UL signal is relevant.

The Reference channels in this section assume transmission of PUSCH and Demodulation Reference signal only. The
following conditions apply:

- 1 HARQ transmission

- Cyclic Prefix normal

- PUSCH hopping off

- Link adaptation off

- Demodulation Reference signal as per TS 36.211 [4] subclause 5.5.2.1.2.

Where ACK/NACK is transmitted, it is assumed to be multiplexed on PUSCH as per TS 36.212 [5] subclause 5.2.2.6.
- ACK/NACK 1 bit

- ACK/NACK mapping adjacent to Demodulation Reference symbol

- ACK/NACK resources punctured into data

- Max number of resources for ACK/NACK: 4 SC-FDMA symbols per subframe

- No CQI transmitted, no RI transmitted

A.2.1.2 Determination of payload size

The algorithm for determining the payload size 4 is as follows; given a desired coding rate R and radio block allocation
Nrs

1. Calculate the number of channel bits Ng, that can be transmitted during the first transmission of a given sub-frame.

2. Find 4 such that the resulting coding rate is as close to R as possible, that is,
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min|R - (4+24)/N,,

5

subject to

a) Ais a valid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of Nrg resource
blocks.

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.

¢) For RMC-s, which at the nominal target coding rate do not cover all the possible UE categories for the
given modulation, reduce the target coding rate gradually (within the same modulation), until the
maximal possible number of UE categories is covered.

3. If there is more than one 4 that minimises the equation above, then the larger value is chosen per default.

A.2.1.3 Overview of UL reference measurement channels

In Table A.2.1.3-1 are listed the UL reference measurement channels specified in annexes A.2.2 and A.2.3 of this
release of TS 36.1011. This table is informative and serves only to a better overview. The reference for the concrete
reference measurement channels and corresponding implementation’s parameters as to be used for requirements are
annexes A.2.2 and A.2.3 as appropriate.
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Table A.2.1.3-1: Overview of UL reference measurement channels

Duplex | Table Name BW | Mod TCR | RB ngf (L'J:Et Notes
set | eg
FDD, Full RB allocation, QPSK
FDD Table A.2.2.1.1-1 1.4 QPSK 1/3 6 =1
FDD Table A.2.2.1.1-1 3 QPSK 113 15 21
FDD Table A.2.2.1.1-1 5 QPSK 1/3 25 21
FDD Table A.2.2.1.1-1 10 QPSK 1/3 50 21
FDD Table A.2.2.1.1-1 15 QPSK 1/5 75 21
FDD Table A.2.2.1.1-1 20 QPSK 1/6 100 =1
FDD, Full RB allocation, 16-QAM
FDD Table A.2.2.1.2-1 14 | 16QAM | 3/4 6 =1
FDD Table A.2.2.1.2-1 3 16QAM 12 15 21
FDD Table A.2.2.1.2-1 5 16QAM 1/3 25 21
FDD Table A.2.2.1.2-1 10 16QAM 3/4 50 22
FDD Table A.2.2.1.2-1 15 16QAM 12 75 22
FDD Table A.2.2.1.2-1 20 16QAM 1/3 100 22
FDD, Partial RB allocation, QPSK, 1.4 MHz
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 1 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 2 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 3 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 4 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 5 =1
FDD, Partial RB allocation, QPSK, 3 MHz
FDD Table A.2.2.2.1-2 3 QPSK 1/3 1 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 2 21
FDD Table A.2.2.2.1-2 3 QPSK 113 3 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 4 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 5 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 6 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 10 21
FDD, Partial RB allocation, QPSK, 5 MHz
FDD Table A.2.2.2.1-3 5 QPSK 1/3 1 =1
FDD Table A.2.2.2.1-3 5 QPSK 113 2 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 5 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 6 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 8 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 10 21
FDD Table A2.2.21-3 a 5 QPSK 1/3 15 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 18 =1
FDD Table A2.2.2.1-3 a 5 QPSK 1/3 20 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 24 21
FDD, Partial RB allocation, QPSK, 10 MHz
FDD Table A.2.2.2.1-4 10 QPSK 1/3 1 21
FDD Table A.2.2.2.1-4 10 QPSK 113 2 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 5 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 6 =1
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FDD Table A.2.2.2.1-4 10 QPSK 1/3 8 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 10 21
FDD Table A2.2.21-4 a 10 QPSK 1/3 12 21
FDD Table A2.2.21-4 a 10 QPSK 113 15 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 16 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 18 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 20 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 24 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 25 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 27 =1
FDD Table A.2.2.2.1-4b 10 QPSK 113 30 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 36 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 40 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 48 21
FDD, Partial RB allocation, QPSK, 15 MHz
FDD Table A.2.2.2.1-5 15 QPSK 1/3 1 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 2 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 5 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 6 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 8 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 9 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 10 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 16 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 18 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 20 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 24 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 25 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 27 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 36 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 40 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 48 21
FDD Table A.2.2.2.1-5b 15 QPSK 113 50 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 54 21
FDD, Partial RB allocation, QPSK, 20 MHz
FDD Table A.2.2.2.1-6 20 QPSK 1/3 1 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 2 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 5 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 6 =1
FDD Table A.2.2.2.1-6 20 QPSK 113 8 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 10 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 16 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 18 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 20 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 24 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 25 =1
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 48 21
FDD Table A.2.2.2.1-6b 20 QPSK 1/3 50 21
FDD Table A.2.2.2.1-6b 20 QPSK 1/3 54 21
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FDD | Table A.2.2.2.1-6b | 20 | apsk | 15 | 75 | | 21 |
FDD, Partial RB allocation, 16-QAM, 1.4 MHz
FDD Table A.2.2.2.2-1 1.4 16QAM 3/4 1 21
FDD Table A.2.2.2.2-1 1.4 16QAM 3/4 5 21
FDD, Partial RB allocation, 16-QAM, 3 MHz
FDD Table A.2.2.2.2-2 3 16QAM 3/4 1 21
FDD Table A.2.2.2.2-2 3 16QAM 3/4 4 21
FDD Table A.2.2.2.2-2 3 16QAM 3/4 6 21
FDD, Partial RB allocation, 16-QAM, 5 MHz
FDD Table A.2.2.2.2-3 5 16QAM | 3/4 1 =1
FDD Table A.2.2.2.2-3 5 16QAM 3/4 8 21
FDD, Partial RB allocation, 16-QAM, 10 MHz
FDD Table A.2.2.2.2-4 10 16QAM 3/4 1 21
FDD Table A.2.2.2.2-4 10 16QAM 3/4 12 21
FDD Table A.2.2.2.2-4 10 16QAM 12 16 21
FDD Table A.2.2.2.2-4 10 16QAM 3/4 30 22
FDD Table A.2.2.2.2-4 10 16QAM 3/4 36 22
FDD, Partial RB allocation, 16-QAM, 15 MHz
FDD Table A.2.2.2.2-5 15 16QAM 3/4 1 21
FDD Table A.2.2.2.2-5 15 16QAM 3/4 6 21
FDD Table A.2.2.2.2-5 15 16QAM 3/4 8 21
FDD Table A.2.2.2.2-5 15 16QAM 3/4 9 21
FDD Table A.2.2.2.2-5 15 16QAM 12 16 21
FDD Table A.2.2.2.2-5 15 16QAM 12 18 21
FDD Table A.2.2.2.2-5a 15 16QAM 1/3 20 z1
FDD Table A.2.2.2.2-5a 15 16QAM 1/3 24 z1
FDD, Partial RB allocation, 16-QAM, 20 MHz
FDD Table A.2.2.2.2-6 20 16QAM | 3/4 1 =1
FDD Table A.2.2.2.2-6 20 16QAM 3/4 2 z1
FDD Table A.2.2.2.2-6 20 16QAM 1/2 16 21
FDD Table A.2.2.2.2-6 20 16QAM 12 18 21
FDD Table A.2.2.2.2-6 20 16QAM 1/3 20 z1
FDD Table A.2.2.2.2-6 20 16QAM 1/3 24 z1
FDD Table A.2.2.2.2-6 20 16QAM 12 75 22
FDD, Sustained data rate
FDD Table A.2.2.3-1 R.1-1 FDD 10 QPSK 0.31 40 21
FDD Table A.2.2.3-1 R.1-2 FDD 10 QPSK 0.31 40 21
FDD Table A.2.2.3-1 R.1-3 FDD 20 QPSK | 0.31 | 90 22
FDD Table A.2.2.3-1 R.1-3A FDD 10 QPSK 0.31 40 21
FDD Table A.2.2.3-1 R.1-4 FDD 20 QPSK 0.31 90 22
TDD, Full RB allocation, QPSK
TDD Table A.2.3.1.1-1 1.4 QPSK 1/3 6 21
TDD Table A.2.3.1.1-1 3 QPSK 1/3 15 21
TDD Table A.2.3.1.1-1 5 QPSK 1/3 25 21
TDD Table A.2.3.1.1-1 10 QPSK 1/3 50 =1
TDD Table A.2.3.1.1-1 15 QPSK 1/5 75 21
TDD Table A.2.3.1.1-1 20 QPSK 1/6 100 21

TDD, Full RB allocation, 16-QAM
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TDD Table A.2.3.1.2-1 1.4 16QAM 3/4 6 21
TDD Table A.2.3.1.2-1 3 16QAM 1/2 15 21
TDD Table A.2.3.1.2-1 5 16QAM 1/3 25 21
TDD Table A.2.3.1.2-1 10 16QAM 3/4 50 22
TDD Table A.2.3.1.2-1 15 16QAM 12 75 22
TDD Table A.2.3.1.2-1 20 16QAM 1/3 100 22
TDD, Partial RB allocation, QPSK, 1.4 MHz
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 1 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 2 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 3 =1
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 4 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 5 21
TDD, Partial RB allocation, QPSK, 3 MHz
TDD Table A.2.3.2.1-2 3 QPSK 1/3 1 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 2 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 3 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 4 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 5 =1
TDD Table A.2.3.2.1-2 3 QPSK 1/3 6 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 10 21
TDD, Partial RB allocation, QPSK, 5 MHz
TDD Table A.2.3.2.1-3 5 QPSK 1/3 1 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 2 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 5 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 6 =1
TDD Table A.2.3.2.1-3 5 QPSK 1/3 8 =1
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 10 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 15 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 18 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 20 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 24 21
TDD, Partial RB allocation, QPSK, 10 MHz
TDD Table A.2.3.2.1-4 10 QPSK 1/3 1 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 2 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 5 =1
TDD Table A.2.3.2.1-4 10 QPSK 1/3 6 =1
TDD Table A.2.3.2.1-4 10 QPSK 1/3 8 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 10 =1
TDD Table A.2.3.2.1-4a 10 QPSK 113 12 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 16 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 18 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 20 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 24 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 25 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 27 =1
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 30 =1
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 36 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 40 21
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TDD | Table A2.3.2.1-4b | 10 | apsk | 13 | 48 | [ 21 |

TDD, Partial RB allocation, QPSK, 15 MHz

TDD Table A.2.3.2.1-5 15 QPSK 1/3 1 21
TDD Table A.2.3.2.1-5 15 QPSK 113 2 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 5 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 6 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 8 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 10 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 16 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 18 =1
TDD Table A.2.3.2.1-5a 15 QPSK 113 20 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 24 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 25 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 27 21
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 36 =1
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 40 21
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 48 21
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 50 =1
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 54 21
TDD, Partial RB allocation, QPSK, 20 MHz
TDD Table A.2.3.2.1-6 20 QPSK 1/3 1 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 2 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 5 21
TDD Table A.2.3.2.1-6 20 QPSK 113 6 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 8 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 10 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 18 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 20 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 24 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 25 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 48 21
TDD Table A.2.3.2.1-6a 20 QPSK 113 50 21
TDD Table A.2.3.2.1-6b 20 QPSK 1/3 54 21
TDD Table A.2.3.2.1-6b 20 QPSK 1/5 75 21
TDD, Partial RB allocation, 16-QAM, 1.4 MHz
TDD Table A.2.3.2.2-1 1.4 16QAM 3/4 1 21
TDD Table A.2.3.2.2-1 1.4 16QAM 3/4 5 21
TDD, Partial RB allocation, 16-QAM, 3 MHz
TDD Table A.2.3.2.2-2 3 16QAM 3/4 1 21
TDD Table A.2.3.2.2-2 3 16QAM 3/4 4 21
TDD, Partial RB allocation, 16-QAM, 5 MHz
TDD Table A.2.3.2.2-3 5 16QAM 3/4 1 21
TDD Table A.2.3.2.2-3 5 16QAM 3/4 8 21
TDD, Partial RB allocation, 16-QAM, 10 MHz
TDD Table A.2.3.2.2-4 10 16QAM | 3/4 1 =1
TDD Table A.2.3.2.2-4 10 16QAM 3/4 12 21
TDD Table A.2.3.2.2-4 10 16QAM 1/2 16 21
TDD Table A.2.3.2.2-4 10 16QAM 1/3 24 21
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TDD Table A.2.3.2.2-4 10 16QAM 3/4 30 22
TDD Table A.2.3.2.2-4 10 16QAM 3/4 36 =2
TDD, Partial RB allocation, 16-QAM, 15 MHz
TDD Table A.2.3.2.2-5 15 16QAM 3/4 1 21
TDD Table A.2.3.2.2-5 15 16QAM 1/2 16 21
TDD Table A.2.3.2.2-5 15 16QAM 3/4 36 22
TDD, Partial RB allocation, 16-QAM, 20 MHz
TDD Table A.2.3.2.2-6 20 16QAM 3/4 1 21
TDD Table A.2.3.2.2-6 20 16QAM 12 18 21
TDD Table A.2.3.2.2-6 20 16QAM | 3/4 50 22
TDD Table A.2.3.2.2-6 20 16QAM 1/2 75 22
TDD, Sustained data rate
TDD Table A.2.3.3-1 R.1-1 TDD 10 QPSK 0.43 40 21
TDD Table A.2.3.3-1 R.1-2 TDD 10 QPSK 0.61 40 22
TDD Table A.2.3.3-1 R.1-3 TDD 20 QPSK 0.49 90 22
TDD Table A.2.3.3-1 R.1-3B TDD 15 QPSK 0.42 60 2
TDD Table A.2.3.3-1 R.1-4 TDD 20 QPSK | 0.49 | 90 >

A.2.2 Reference measurement channels for FDD

A2.2.1

A2211 QPSK

Full RB allocation

Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/5 1/6
Payload size Bits 600 1544 | 2216 | 5160 | 4392 | 4584
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame 1 1 1 1 1 1
(Note 1)
Total number of bits per Sub-Frame Bits 1728 | 4320 | 7200 | 14400 | 21600 | 28800
Total symbols per Sub-Frame 864 2160 | 3600 | 7200 | 10800 | 14400
UE Category =1 =1 =1 =1 =21 =1
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Ex. 2008 — Mitsubishi Electric Corp.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — [PR2023-00997

Page 235




A221.2 16-QAM

Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 1/2 1/3 3/4 1/2 1/3
Payload size Bits 2600 4264 4968 21384 21384 19848
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame 1 1 1 4 4 4
(Note 1)
Total number of bits per Sub-Frame Bits 3456 8640 14400 28800 43200 57600
Total symbols per Sub-Frame 864 2160 3600 7200 10800 14400
UE Category 21 21 21 22 22 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)

A2213 64-QAM

[FFS]

A.2.2.2 Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBs is chosen
according to values specified in the Tx and Rx requirements. The single allocated RB case is included.

The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end
of the channel bandwidth.

A2.221 QPSK

Table A.2.2.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 1.4 1.4 1.4 1.4 1.4
Allocated resource blocks 1 2 3 4 5
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 256 392 424
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 864 1152 1440
Total symbols per Sub-Frame 144 288 432 576 720
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-2 Reference Channels for 3MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value Value
Channel bandwidth MHz 3 3 3 3 3 3 3
Allocated resource blocks 1 2 3 4 5 6 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 256 392 424 600 872
Transport block CRC Bits 24 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 864 1152 1440 1728 2880
Total symbols per Sub-Frame 144 288 432 576 720 864 1440
UE Category 21 21 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

(otherwise L = 0 Bit)

Table A.2.2.2.1-3 Reference Channels for 5SMHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 1 2 5 6 8
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304
Total symbols per Sub-Frame 144 288 720 864 1152
UE Category 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-3a: Reference Channels for 5MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 10 15 18 20 24
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 872 1320 1864 1736 2472
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 2880 4320 5184 5760 6912
Total symbols per Sub-Frame 1440 2160 2592 2880 3456
UE Category 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 1 2 5 6 8 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame 144 288 720 864 1152 1440
UE Category 21 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-4a: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 12 15 16 18 20 24
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 1224 1320 1384 1864 1736 2472
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 3456 4320 4608 5184 5760 6912
Total symbols per Sub-Frame 1728 2160 2304 2592 2880 3456
UE Category 21 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-4b: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 25 27 30 36 40 48
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 2216 2792 2664 3752 4136 4264
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 7200 7776 8640 10368 11520 13824
Total symbols per Sub-Frame 3600 3888 4320 5184 5760 6912
UE Category 21 21 21 21 21 21

Note 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-5 Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 1 2 5 6 8 9
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 776
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2592
Total symbols per Sub-Frame 144 288 720 864 1152 1296
UE Category 21 21 21 21 21 21

NOTE 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-5a: Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 10 16 18 20 24 25
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 872 1384 1864 1736 2472 2216
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 2880 4608 5184 5760 6912 7200
Total symbols per Sub-Frame 1440 2304 2592 2880 3456 3600
UE Category 21 21 21 21 21 21

NOTE 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-5b: Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 27 36 40 48 50 54
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 2792 3752 4136 4264 5160 4776
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 7776 10368 11520 13824 14400 15552
Total symbols per Sub-Frame 3888 5184 5760 6912 7200 7776
UE Category 21

NOTE 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 1 2 5 6 8 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame 144 288 720 864 1152 1440
UE Category 21 21 21 21 21 21

NOTE 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-6a: Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 16 18 20 24 25 48
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 1384 1864 1736 2472 2216 4264
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 4608 5184 5760 6912 7200 13824
Total symbols per Sub-Frame 2304 2592 2880 3456 3600 6912
UE Category 21 21 21 21 21 21

NOTE 1: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-6b: Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value
Channel bandwidth MHz 20 20 20
Allocated resource blocks 50 54 75
DFT-OFDM Symbols per Sub- 12 12 12
Frame
Modulation QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/5
Payload size Bits 5160 4776 4392
Transport block CRC Bits 24 24 24
Number of code blocks per Sub- 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 14400 15552 21600
Total symbols per Sub-Frame 7200 7776 10800
UE Category 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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A2222

Table A.2.2.2.2-1 Reference Channels for 1.4MHz 16-QAM with partial RB allocation

16-QAM

Parameter Unit Value Value
Channel bandwidth MHz 1.4 1.4
Allocated resource blocks 1 5
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size Bits 408 2152
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame 1 1
(Note 1)
Total number of bits per Sub-Frame Bits 576 2880
Total symbols per Sub-Frame 144 720
UE Category 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Table A.2.2.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value
Channel bandwidth MHz 3 3 3
Allocated resource blocks 1 4 6
DFT-OFDM Symbols per Sub- 12 12 12