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Foreword 
This Technical Specification (TS) has been produced by the 3rd 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. 

K References are either specific (identified by date of publication, edition number, version number, etc.) or 
non-specific. 

K For a specific reference, subsequent revisions do not apply. 

K 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 ". 

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. A 
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1]. 

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. 

Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified 
reference condition. 
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Meanan powower: When applied to E-U-UTRARA traransnsmissionon this is thehe popower measured in thehe opoperatingng system babandwidtdth of
the carririer.r. Thehe peperiod of measurementnt shall be at least onone subfrarame (1ms) unless ototheherwise stated.d.

Occupied banandwidthth: The width of a frereququencncy babandnd sucuch that, below the lower andnd abobove thehe upppper frfrequency limits,
the mean popowers emitted arere each equal to a specifified pepercentntagege /2 of thehe tototal mean powower ofof a given emission.

Outptput powower: The mean popower of one carrier ofof thehe UE, delivered to a load with resistancnce equal to thehe nonominanal loaoad
impepedadancnce ofof the transmitter.r.

Reference bandwidthth: The babandndwidth in which an emission level is specified.d.

TrTransmission bandwidthth: Bandwidtdth of an insnstantntaneouous transnsmissionon frfrom a UE or BS, measurered in ReResource Block 
uninits.

TrTransmission bandwidthth cononfifiguguratitionon: Thehe hihighghest traransmission bandwidtdth allowed for upuplink or downlinknk in a
given chahannnnel babandndwidth,h, measurured in Resoururce Blocock ununits.

3.2 Symbmbols

Foror thehe purpoposes of the prpresentnt dococumentnt, thehe folollowingng symbobols applply:

BWBWChannel Chahannnnel bandndwidtdth 

RSE Transmitted energy per RE foror rerefeference symbolols dururing the usefuful part of the symymbobol, i.e.

excxclududing the cycyclic prprefifix, (aveverarage power nonormalized to thehe subcarririer spapacing)g) at thehe eNodede B
transmit antenna cononnector 

sÊ The received energygy peper RERE of thehe wanted signal duduriringng thehe ususefuful papartrt of thehe symymbolol, i.e.

excxcluding thehe cyclic prefix, aveveraraged acrososs thehe allococated RB(s(s) (a(averaragege popower withihin the
allocated RBRB(s(s), divivided byby the nunumbeber ofof RERE withihin this allococation, andnd nonormalized to the
subcbcarrrrier spapacingng) at the UE antntennnna connectoror

F Frereququency
FInterfefererer (ofoffsfset) Frereququencncy ofoffsfset of the intnterferer 
FInterfefererer Frereququency of thehe intnterfererer
FC Frerequencncy ofof the carririer centrere frequencncy 
FDL_low The lowest freququency of the downlnlinknk opoperarating bandnd
FDL_high The highghest frfreququency of thehe downlnlink opoperatingng babandnd
FUL_low The lowest freququency of the uplinknk opeperating bandnd
FUL_high The highghest frfreququency of thehe upuplink opoperatingng baband

oI The popower spepectral densnsity ofof the tototal inpnputut signgnal (popower aveverageged over the useful papartrt ofof the

symbolols within thehe traransmission babandwidth cononfigururation, didivivided by thehe total nunumbeber of RERE fofor
thihis configurationon andnd normalised to the sububcarrrrier spapacingng) at the UE antntenna cononnenector,r,
incnclududingng thehe own-c-cell dodownlnlinknk signgnal

orI The tototal traransnsmitted power spectraral densnsity of the own-cell dodownlnlinknk signal (power averarageged ovover 

thehe ususeful partrt of the symbolols within thehe transmission bandwidtdth cononfigugurarationon, didivided byby thehe
total numbeber of RE fofor this configurationon andnd nonormalised to thehe sububcarrier spapacing) at thehe eNodode B 
transmit antenna cononnector 

orÎ The tototal rereceived popower spectraral dedensity of the own-n-cell dowownlnlink signanal (popower aveverarageged ovover 

thehe ususeful partrt of the symbolols within thehe transmission bandwidtdth cononfigugurarationon, didivided byby thehe
total numbeber of RE fofor this configurationon andnd nonormalised to thehe sububcarrier spapacing) at the UE
antntennana connnnector

otI The receiveved popower spepectraral densnsity ofof the tototal nonoise and intnterferencnce for a certrtain RE (a(aveveraragege

popower obobtained within the RE andnd normalized to thehe sububcarririer spapacing)g) as measurured at the UE
antntennana connnnectoror

Ncp CyCyclic prefix length 
NDL Downlnlink EARFRFCNCN

ocN The popower spepectral dedensity of a whihite noioise source (a(averagege power peper RERE normalised to the

subcbcarrrrier spacing),), simulating interferencnce frorom cells thahat arere not defined in a test prprococedudure, as
measured at the UE antntennnna cononnectoror NOffsfs-D-DL Offffset used for calcululatingng dodownlnlink EARFRFCNCN
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NOffffs-U-UL Offsfset usused for calculating uplinknk EARFCN

otxN The popower spepectral dedensity of a whihite noioise source (a(averagege power peper RERE normalised to the

subcbcarririer spapacing) simulating eNodode B transmitter impairments as measurured at thehe eNodede B 
transmit antenna cononnector 

NRB Transmissionon bandwidtdth confnfiguguraration,n, expxpressed in ununits ofof resource blblococksks
NUL Uplink EARFCNCN
Rav Minimum aveverage throroughghput peper RB
PCMAX The confifigugurered maxiximum UE ououtpuput power.
PEMAX Maxiximumum allowed UE outpuput power signalled by higher layeyers. Same as IEIE P-Max, dedefinened in [7[7].

PInterfefererer Modudulated mean popower of the interfere
PPowerCrClass PPowerClass is thehe nonominal UE power (i(i.e., no tololerancnce)r 
PUMAX The measured configugured maxiximumum UE oututput power.

FOOB Frequeuencncy of Outut Of BaBandnd emission 

3.3 Abbreviations

Foror thehe purpoposes of the prpresent dococumumentnt, the abbbbrereviviationsns giveven in TR 2121.90505 [1] and the followingng apppply. An 
abbrbreviviation dedefinened in thehe preresentnt documumentnt takes prerecedence over the dedefininitionon of thehe same abbbbrereviation, if any, in 
TR 21.1.90905 [1].

ACLR Adjacentnt Chahannnnel Leakakage RaRatio 
ACSCS Adjacentnt Chahannnnel Selectivity
A-MPR Additional Maximum Power Reduction
AWGN Addiditiveve White Gausussian Noioise
BSBS Base Stationon
CW Continunuousus Wave
DL Downlink
EARFCNCN E-U-UTRA Absbsolutute Radio Frereququencncy Chahannenel Numumber
EPRERE Energrgy Per ReResource Elementnt
E-UTRA Evovolveved UMTS Terrestririal RaRadidio Access
EUTRARAN Evolveved UMTS Terrerestririal RaRadidio Access Networork
EVM Errrror Vector Magninitudude
FDD Freququency Divivision Duplex
FRCRC Fixexed Refeference Chahannnnel
HD-FDD Half- Dupuplex FDD
MCS Modudulation andnd Cododingng Scheheme
MOP Maxiximumum Oututpuput Power 
MPR Maxiximumum Power ReReducuction 
MSD Maxiximum Sensnsitivivity Degradationon
OCNCNG OFDMA Chahannenel Noise Genenerarator
OFDMA Orthogonanal Frerequeuency Divivisionon Multiple Access
OOB Outut-ofof-bandnd
PA Power Amplifier 
PSS Primary Synynchrhronization Signgnal
PSS_RA PSS-to-R-RS EPRERE ratio fofor the chahannnnel PSS
RE Resource Elementnt
REFSENS Refererencnce Sensnsitivity popower level
r.r.m.s Roooot Mean Squauare
SNR Signgnal-to-N-Noise RaRatio
SSS Seconondadary Synynchrhronization Signanal
SSS_R_RA SSS-to-o-RSRS EPRERE ratio for thehe chahannel SSS
TDD Time Divivision Duplplex 
UE User Equipmentnt
UL Uplplinknk
UMTS Univeversal Mobobile Telecomommuninicationsns Sysystem
UTRA UMTS Terrestrial Radidio Access
UTRAN UMTS Terrerestrial Radidio Access Network 
xCHCH_RA xCH-t-to-RS EPRERE ratio for thehe channnnel xCH in all traransmitted OFDM symymbolols not containingng RSRS
xCHCH_RB xCH-to-RSRS EPRERE ratio for thehe chahannel xCxCH in all traransnsmitted OFDM symbobols containining RSRS
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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.xxx section y 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 

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  

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. 

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

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. 

4.3  Uplink 64-QAM modulation format 

Transmit signal quality requirements and maximum transmit power requirements for uplink 64-QAM modulation are 
not defined in this release of the specification 

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 [9] 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. 
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5 Operating bands and channel arrangement 

5.1 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. 

Table 5.5-1 E-UTRA operating bands 

E-UTRA
Operating 

Band 

Uplink (UL) operating band
BS receive 
UE transmit 

Downlink (DL) operating band
BS transmit  
UE receive 

Duplex
Mode 

FUL_low – FUL_high FDL_low – FDL_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 1749.9 MHz – 1784.9 MHz 1844.9 MHz  – 1879.9 MHz FDD 
10 1710 MHz – 1770 MHz 2110 MHz – 2170 MHz FDD 
11 1427.9 MHz – 1447.9 MHz 1475.9 MHz  – 1495.9 MHz  FDD 
12 698 MHz – 716 MHz 728 MHz – 746 MHz FDD 
13 777 MHz – 787 MHz 746 MHz – 756 MHz FDD 
14 788 MHz – 798 MHz 758 MHz – 768 MHz FDD 
17 704 MHz – 716 MHz 734 MHz – 746 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 

5.6 Channel bandwidth 

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1. 
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Channel Bandwidth [MHz]

Table 5.6-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths 

Channel bandwidth 
BWChannel [MHz] 

1.4 3  5 10 15 20 

Transmission bandwidth 
configuration NRB

6 15  25 50 75 100 

Figure 5.6-1 shows the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth 
configuration (NRB). 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. 

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 
Band 

1.4 MHz 3 MHz 5 MHz 10  MHz 15 MHz 20  MHz 

1 Yes Yes Yes Yes
2 Yes Yes Yes Yes Yes

[1]
Yes

[1]

3 Yes Yes Yes Yes Yes
[1]

Yes
[1]

4 Yes Yes Yes Yes Yes Yes

5 Yes Yes Yes Yes
[1]

6 Yes Yes
[1]

7 Yes Yes Yes Yes
[1]

8 Yes Yes Yes Yes
[1]

9 Yes Yes Yes
[1]

Yes
[1]

10 Yes Yes Yes Yes

11 Yes Yes
[1]

12 Yes Yes Yes
[1]

Yes
[1]

13 Yes[1] Yes[1]

14 Yes[1] Yes[1]

...

17 Yes[1] Yes[1]

... 

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

NOTE 1:   bandwidth for which a relaxation of the specified UE receiver sensitivity 
requirement (Clause 7.3) is allowed. 

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. 

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 = (BWChannel(1) + BWChannel(2))/2  

where BWChannel(1) and BWChannel(2) 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. 

5.7.2 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. 
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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 FDL_low and NOffs-DL are given in table 5.7.3-1 and NDL is the 
downlink EARFCN. 

FDL = FDL_low + 0.1(NDL – NOffs-DL) 

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation 
where FUL_low and NOffs-UL are given in table 5.7.3-1 and NUL is the uplink EARFCN. 

FUL = FUL_low + 0.1(NUL – NOffs-UL) 

Table 5.7.3-1 E-UTRA channel numbers 

E-UTRA
Operating 

Band 

Downlink Uplink
FDL_low (MHz) NOffs-DL Range of NDL FUL_low (MHz) NOffs-UL Range of NUL

1 2110 0 0 – 599 1920 18000 18000 – 18599 
2 1930 600 6001L11199 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 
12 728 5000 5000 - 5179 698 23000 23000 - 23179 
13 746 5180 5180 – 5279 777 23180 23180 – 23279 

14 758 5280 5280 – 5379 788 23280 23280 – 23379 

… 
17 734 5730 5730 –  5849 704 23730 23730 - 23849 
… 
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 

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 

Frequency 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 

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. 
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6 Transmitter characteristics 

6.1 General 

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single 
transmit antenna. 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. The period of measurement shall be at least one sub frame (1ms). 

Table 6.2.2-1: UE Power Class 

EUTRA
band 

Class 1
(dBm) 

Tolerance
(dB) 

Class 2
(dBm) 

Tolerance
(dB) 

Class 3
(dBm) 

Tolerance
(dB) 

Class 4
(dBm) 

Tolerance
(dB) 

1 23 ±2 
2 23 ±22

3 23 ±2
2

4 23 ±2 
5 23 ±2 
6 23 ±2 
7 23 ±2

2

8 23 ±2
2

9 23 ±2 
10 23 ±2 
11 23 ±2 
12 23 ±22

13 23 ±2 
14 23 ±2 

17 23 ±2 
… 
33 23 ±2 
34 23 ±2 
35 23 ±2 
36 23 ±2 
37 23 ±2 
38 23 ±2 
39 23 ±2 
40 23 ±2 

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_low and FUL_low + 4 MHz or FUL_high – 4 MHz 
and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 
1.5 dB 

Note 3: PPowerClass is the maximum UE power specified without taking into account the tolerance 
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6.6.2.3 UE Maximum Oututputut popower for mododulationon / chanannenel babandwidtdth 

Foror UE Powower Class 3, the allowed Maximum Power ReReductionon (MPR) fofor the maxiximum outpuput power in Tablble 6.2.2.2-2-
1d1due to higher ordeder modudulation andnd transmit babandndwidth confnfiguguraration (reresouource blblococks) is spepecified in Tablble 6.2.3-3-1.

Table 6.2.3-1-1: Maximum Power Reductition (MPRPR) for Power Class 3

MoModulation Channel bandwidth / Transmimission bandwidth configuration
(RB)

MPMPR (dB)

1.4
MHMHz

3.0
MHz

5
MHz

10
MHMHz

15
MHMHz

20
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

Foror thehe UE maximumum outputut power mododifified by MPR, thehe popower limits spepecified in subclaususe 6.2.2.5 apppply.

6.6.2.4 UE Maxaximum Oututputut Powowerer with adadditiononal reqequiremenents 

Addiditional ACLR and spectrum emission requirementnts can be signanalled by thehe network to indndicate thahat thehe UE shall
also meet addiditional reququirementnts in a spepecifific dedeplploymymentnt scenanaririo.o. To meet these adddditiononal rereququirerements, Adddditionanal
Maxiximum Power Reduction A-MPR is allowed foror thehe oututput popower as specified in Tablble 6.6.2.2.2-2-1.1. Unlnless stated 
ototherwise, an A-MPR of 0 dBdB shall be used.d.

For UE Powower Class 3 thehe specifific rereququirerements andnd identified sub-claususes arere specified in Tablble 6.2.2.4-4-1 alonong with thehe
allowed A-MPR vavalueues thahat may bebe usused to meet thehese rereququirerementnts. The allowed A-MPR valueues specified below in 
Table 6.2.4.4.-1 andnd 6.2.2.4-4-2 are in addidition to the allowed MPR reququirements specified in clause 6.2.3.3.

Table 6.2.4-1-1: Additional Maximum PoPower Reduction (A-M-MPR) / SpSpectrum EmEmission requirementsts

Network
Signalling

value

Requiremements
(sub-clause)

E-UTRA Band Channel
bandwidth

(MHMHz)

Resources
Blocks

A-MPR (dB)

NS_01 NA NA NA NA NA

NS_03

6.6.2.2.1 2, 4,10, 35, 36 3 >5 1

6.6.2.2.1 2, 4,10, 35,36 5 >6 1

6.6.2.2.1 2, 4,10, 35,36 10 >6 1

6.6.2.2.1 2, 4,10,35,36 15 >8 1

6.6.2.2.1 2, 4,10,35, 36 20 >10 1

NS_04 6.6.2.2.2 TBD TBD TBD

NS_05 6.6.3.3.1 1 10,15,20 50 1

NS_06 6.6.2.2.3 12, 13, 14, 17 1.4, 3, 5, 10 n/a n/a

NS_07
6.6.2.2.3

6.6.3.3.2
13 10 Table 6.2.4-2 Table 6.2.4-2

..

NS_32 - - - - -
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Table 6.2.4-2: A-M-MPRPR for 'NS0S0_7'

Region A Region B Region C

RB_start
1

0 - 12 13 – 18 19 – 42 43 – 49

L_CRB2 [RBs] 6-8
1 to 5 and

9-50
8 18 2

A-MPR [dB] 8 12 12 6 3

Note
1 RB_start indicates the lowest RB index of transmimitted resource blocks
2 L_CRB is the length of a contiguous resource block allocation
3 For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a

per slot basis.
4 For intra-subframe frequency hopping between two regions, the larger A-MPR value of

the two regions mamay be applied for both slots in the subframe.

Foror thehe UE maximumum outputut power mododifified by A-MPR,R, thehe popower limits specified in subcbclaususe 6.2.5 applply.

6.6.2.2.5 Cononfigurureded transmitteded Powowerer

The UE is allowed to set its confifigured maxiximumum oututpuput popower PCMAX. The confnfigurered maximumum oututputut popower PCMAX

is set withihin thehe fofollowing bobounundsds:

PCMAX_L PCMAX PCMAX_H

Whehere

L PCMAX_L = MININ { PEMAX – !TC, PPowerClass – MPR – A-M-MPR – !TC}

L PCMAX_H = MIN {PEMAX, PPowerCrClass}

L PEMAX is thehe valueue gigiven to IEIE P-M-Max, defined in [7[7] 

L PPowerCrClass is thehe maxiximum UE popower spepecified in Table 6.6.2.2-1 withohoutut takiking into account the tololerance
spepecified in thehe Table 6.6.2.2-1

L MRPRP and A-MPR are specified in Section 6.6.2.2.3 and Sectionon 6.6.2.2.4,4, rerespepectively

L !TC = 1.5 dBdB when Note 2 in Tablble 6.6.2.2.2-1 applies

L !TC = 0 dBdB whehen Note 2 in Table 6.2.2-2-1 does nonot apply

The measurered maxiximum outputut power PUMAX shall be within thehe folollowingng bouounds:

PCMAX_L – T(PCMAX_L) PUMAX PCMAX_H + T(PCMAX_H)

Whehere T(PCMAX) is defifinened by the tolerancnce table bebelow andnd applplies to PCMAX_L and PCMAX_H sepapararately.

Table 6.2.5-1-1: PCMAX tolerance

PCMCMAX

(dBm)
Tolerance T(PCMCMAX)

(dB)

21 PCMAX 23 2.0

20 PCMCMAX < 21 2.5

19 PCMCMAX < 20 3.5

18 PCMCMAX < 19 4.0

13 PCMCMAX < 18 5.0

8 PCMAX < 13 6.0

-40 PCMCMAX < 8 7.0
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6.3 Output power dynamics 

6.3.1 (Void) 

6.3.2 Minimum output power 

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. 

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 

MHz 
3.0 

MHz 
5 

MHz 
10 

MHz 
15 

MHz 
20 

MHz 
Minimum output 

power -40 dBm 

Measurement 
bandwidth 

1.08 MHz 2.7 MHz 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz 

6.3.3 Transmit OFF power 

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 
measurements gaps, the UE is not considered to be OFF. 

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 / Minimum output power / measurement bandwidth 
1.4 

MHz 
3.0 

MHz 
5 

MHz 
10 

MHz 
15 

MHz 
20 

MHz 
Transmit OFF  power 

-50 dBm 

Measurement 
bandwidth 

1.08 MHz 2.7 MHz 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz 

6.3.4 ON/OFF time mask  

6.3.4.1  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  
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The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. 
The ON power measurement period is defined as the mean power over one sub-frame excluding any transient period.  

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

End of OFF power

20µs 20µs

Transient period Transient period

Start of OFF power 

Start of ON power 

requirement

Start Sub-frame End sub-frame

End of ON power 

requirement
* The OFF power requirements does not 

apply for DTX and measurement gaps

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 clause 6.2.2 and 
clause 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 

ON power requirement

requirement

20µs 20µs

Transient period Transient period

PRACH 

End of OFF power Start of OFF power 
requirement

Figure 6.3.4.2-1:  PRACH ON/OFF time mask   
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6.3.4.2.2 SRS time mask 

In the case a single SRS transmission, the ON measurement period 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 measurement period is defined as the mean power for each symbol 
duration excluding any transient period. Figure 6.3.4.2.2-2  

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

requirement

20µs 20µs

Transient period Transient period

End of OFF
power requirement

SRS 

SRS ON power 
requirement

Start of OFF power 

Figure 6.3.4.2.2-1:  Single SRS time mask 

End of OFF

20µs 20µs 20µs 20µs

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

*Transient periodTransient period

SRS SRS 

requirement

Transient period

Start of OFF power 
power requirement

SRS ON power 
requirement

SRS ON power 
requirement

Figure 6.3.4.3-1: 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 clause 6.2.2 and 
clause 6.6.2.3 
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20µs 20µs 20µs 20µs 20µs 20µs

Transient period Transient period Transient period

Start of N+1 power

requirement

End of N+1 power

requirement

N+1 Sub-frame

Sloti Sloti+1 
N0 Sub-frame N+2 Sub-frame

Figure 6.3.4.3-1: Transmission power template 

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 clause 6.2.2 and 
clause 6.6.2.3 

End of N+1 power

20µs 20µs 40µs 20µs

Transient period

requirement
Start of OFF power 

Transient period

Start of N+1 power

PUSCH/PUCCH 

Transient period

N0 Sub-frame N+1 Sub-frame 
SRS

PUSCH/PUCCH 

SRS ON power

requirement

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

PUSCH/PUCCH 

20µs 20µs 40µs 40µs

SRS ON power

N0 Sub-frame N+1 Sub-frame N+2 Sub-frame
SRS

PUSCH/PUCCH requirement

Transient period

End of N+1 power 

Start of N+1 power Start of N+2 power

Transient period

requirement

Transient period

Figure 6.3.4.4-2: PUCCH/PUSCH/SRS time mask when there is transmission before and after SRS 
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20µs 40µs

Transient period

PUSCH /PUCCH

Start of N+2 power

power requirement

Transient period

End of OFF

SRS N+2 Sub-frame

SRS ON power

requirement

Figure 6.3.4.4-3: PUSCH/PUCCH/SRS time mask when there is a transmission after SRS but not 
before 

20µs 20µs 20µs 20µs

Transient period

PUSCH /PUCCH

N+2 Sub-frame

End of N+1 power 

SRS blanking 

PUSCH/PUCCH 

Start of N+1 power

N0 Sub-frame

Transient period Transient period

PUSCH/PUCCH 

 OFF power 

N+1 Sub-frame (incl. SRS blanking)

Start of N+2 power

requirement

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

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 clause 
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 clause 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 sub-clause 6.2.2 and the Minimum output power as defined in sub-clause 
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 FUL_low and FUL_low + 
4 MHz or FUL_high – 4 MHz and FUL_high.. 
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Table 6.3.5.1.1-1-1: Absolute power totolerance

Conditions Tolerance

Normamal ± 9.0 dB

Extrememe ± 12.0 dB

6.3.5.2 Relativeve Power tolerancece

The rerelative popower tololerarance is the ability of thehe UE traransnsmitter to set its ououtpuput popower in a target sub-f-frarame relativevely to
thehe power ofof the most rerecently traransmitted rerefefererence sub-f-frame if the traransnsmission gagap bebetween these sub-f-frarames is 20
ms.

For PRACH traransmission,n, the relativeve tolerarancnce is the abibility of the UE transmitter to set its ououtpuput power relatively to
thehe power ofof the most rerecently traransmitted preamble. The measurementnt peririodod foror the PRACHCH prpreamble is specified in
Table 6.3.3.4.4.2-1.

6.3.5.2.1 Minimum requirements

The rerequirerementnts specifified in Tablble 6.6.3.3.5.2.1-1-1 applply when the popower ofof thehe targrget andnd rerefererencnce sub-frames arere within
thehe power rangnge boundeded by the Minimum ououtput popower as dedefinened in subcbclause 6.3.2 and thehe measured PUMAX as
dedefined in sububclause 6.6.2.2.5 (i(i.e, thehe actuaual power as woululd be measurured assumingng nono measurementnt errrroror). Thihis popower 
shall be withihin thehe power limits specifified in subclause 6.2.2.5.5.

To accountnt fofor RF Power amplifier mode chahangnges 2 excxceptionsns arere allowed fofor each ofof two test papatternrns. Thehe test
papatternrns are a mononotoninically incncreasingng popower sweep and a mononotononically dedecrereasing power sweep ovover a rangnge
bobounded byby thehe requirerements ofof minimum power and maxiximumum power specified in claususes 6.6.3.3.2 andnd 6.6.2.2. For these
exceptionons thehe popower tolerance limit is a maxiximumum of ±6.6.0 dB in Tablble 6.3.3.5.5.2.2.1-1-1

Table 6.3.5.2.1-1 Relative PoPower Tolerance for Transmission (normal condititions) 

Power step P
(Up or down)

[dB]

All combinations
of PUSCH and

PUCCH
transitions [dB]

All combmbinations of
PUSCH/PUCCH and

SRS transitions
between sub-
framemes [dB]

PRACH [dB]

P < 2 ±2.5 (Note 3) ±3.0 ±2±2.5

2 P < 3 ±3.0 ±4.0 ±3±3.0

3 P < 4 ±3.5 ±5.0 ±3±3.5

4 P 10 ±4.0 ±6.0 ±4.0

10 P < 15 ±5.0 ±8.0 ±5±5.0

15 P ±6.0 ±9.0 ±6±6.0

Note 1: For extrememe 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 reducing the lower limit by 1.5 dB if the
transmimission bandwidth of either the reference or target sub-frames is
confined within FULUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and
FUL_hihigh.

Note 3: For PUSCH to PUSCH transitions with the allocated resource blocks
fixed in frequency and no transmimission gaps other than those generated
by downlink subframes, DwPTS fields or Guard Periods for TDD: for a
power step P 1 dB, the relative power tolerance for transmission is
±1.0 dB.

The popower step ( P) is defined as the didifference in the calcululated setting ofof thehe UE Traransmit power bebetween the targeget
and rerefeference sub-frames with thehe popower settingng accorording to ClClause 5.5.1 ofof [TS 3636.213]. Thehe erroror is the didiffererence
bebetween P and thehe popower chahangnge measured at the UE antennnna poportrt with thehe popower ofof the cell-specific refefererence signgnals
kept cononstantnt. The erroror shahall bebe less thahan the rerelative popower tololerarance spepecifified in Table 6.6.3.5.2-2-1.1.
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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 foraggregate 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

0 dB PUCCH ±2.5 dB 

0 dB PUSCH ±3.5 dB 

Note:  
1. The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH 4 

subframes preceding each PUCCH/PUSCH transmission. 

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  

6.5.2 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 
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All the paparameters dedefifinened in claususe 6.5.5.2 arere dedefinened usingng thehe measurementnt methododologogy specifified in Annnnex F.

6.5.2.1 Error Vectctor Magnitude

The Errrror Vector Magninitudede is a measure ofof thehe didifferencnce between thehe refererence waveveform and thehe measurured 
wavefoform. Thihis differerencnce is called the error vevector.r. Beforere calculating the EVM the measurured wavevefororm is cororrected 
byby the sample timingng offsfset andnd RFRF frereququency offsfset. Then thehe IQIQ ororigigin offsfset shahall be reremoveved frfrom thehe measured 
wavefoform befoforere calculating thehe EVM.

The measured waveform is furtheher modifified byby selecting thehe absbsolute phphase and absbsololute amplitude of the Tx chain.
The EVM reresult is dedefined after the fronont-end IDFT as thehe squauare rorootot ofof the raratio ofof thehe mean erroror vevectoror power to thehe
mean rerefererencnce power expxpreressed as a %.

The babasic EVM measurement intntervrval in the time dodomain is onone prpreamble sequencnce for the PRACHCH andnd is one slot fofor
thehe PUCCHCH and PUSCH in the time dodomain.n.. When thehe PUSCH oror PUCCH traransnsmission slotot is shortrtened due to 
mulultiplexixing with SRS, thehe EVM measurementnt intervaval is reduced by onone symbolol, accorordidingly. Thehe PUSCHCH or 
PUCCH EVM measurementnt intnterval is also rereduced whehen thehe mean popower, mododululation oror allococationon bebetween slotots is
expepected to chahangnge. In thehe case ofof PUSCH transmissionon, the measurementnt intervaval is rereduduced by a time intervaval eququal to 
thehe sumum of 5 s and thehe applplicable exclusionon pepeririod dedefined in sububclaususe 6.3.3.4,4, adjdjacent to thehe boboundndary wherere thehe
popower changnge is expected to occurur. The PUSCH excxclusionon peririod is applied to thehe signal obtbtainened after thehe froront-endnd
IDIDFT. In the case of PUCCH transmissionon with popower chahangnge, thehe PUCCH EVM measurerementnt intervaval is rereduduced by
onone symymbobol adjdjacentnt to thehe bououndndary where thehe popower change is expxpected to ococcur.

6.5.2.1.1 Minimum rerequirement

The RMRMS aveverarage of thehe babasic EVM measururements fofor 1010 sub-frames excluding anyny transnsientnt pepeririod for thehe averagege
EVM case, andnd 6060 subub-f-frarames excludingng anyny traransnsientnt peperiodod for thehe reference signgnal EVM case, fofor thehe differentnt
mododulationsns schehemes shahall notot exceed the vavalues specified in Table 6.6.5.5.2.2.1.1.1-1-1 foror the paparametersrs defifinened in Tablble
6.6.5.5.2.2.1.1-1-2. For EVM evaluation pupurpososes, [all PRACH preamblble formats 0-4-4 and] all PUCCH formats 1,1, 1a1a, 1b, 2, 2a2a
and 2b2b arere considederered to hahaveve thehe same EVM rereququirerement as QPSK modululated.d.

Table 6.5.2.1.1-1-1: Minimum requirementsts for Error VeVectotor Magnitude

Paramemeter Unit Average EVM Level Reference Signal EVM
Level

QPSK or BPSK % 17.5 [17.5]
16QAM % 12.5 [12.5]

Table 6.5.2.1.1-2-2: PaParameters for ErError Vectotor Magnitutude

Parameter Unit Level
UE Output Power dBm " -40
Operating conditions Normamal conditions

6.5.2.2 Carrier leakakage

CaCarririer leakage (T(Thehe IQ ororigigin ofoffset) is an additiveve sinunusoioid waveform that has the same frequency as the mododululated
wavefoform carrrrier freququencncy.y. Thehe measurerementnt intntervrval is one slot in thehe time domain.

6.5.2.2.1 Minimum rerequirements

The rerelativeve carrier leakakagege popower is a power ratio of thehe addiditiveve sinusoid wavefoform andnd the mododulated waveveform.
The rerelativeve carrier leakakagege popower shahall nonot excxceed thehe vavalueues specified in Tablble 6.6.5.2.2.2.2.1-1-1.1.

Table 6.5.2.2.1-1-1: Minimum requirementsts for Relative Carrier Leakage Power

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

-40 dBm # Output power < -30 dBm -10

6.5.2.3 In-band emissssioions

The in-babandnd emission is definened as thehe averagege acroross 1212 subub-c-carrier and as a function of the RB ofoffset frorom thehe edgdge ofof
the allocated UL traransnsmission babandndwidth.h. Thehe in-n-bandnd emission is measured as the raratio ofof thehe UE outpuput popower in a
non–allocated RB to thehe UE outpuput power in an allocated RB.

The babasic in-n-band emissions measururement intnterval is dedefifined ovover one slotot in thehe time dodomain.n. Whehen thehe PUSCHCH oror
PUCCH transmission slotot is shohortrtened due to multiplplexixingng with SRS, the in-bandnd emissions measurementnt intervrval is
rereduduced byby one SC-FDMA symbobol, accordrdingly.

6.5.2.3.1 Minimum rerequirements

The rerelativeve in-babandnd emission shahall notot exceed thehe vavalues spepecified in Tablble 6.6.5.5.2.2.3.1-1-1.1.

Table 6.5.2.3.1-1: Minimum requirements fofor in-b-band emissions

Parameter
Description

Unit Limimit (Note 1) Applicable Frequencies

General dB

RBRB

CRBsBsRB

CRBRBsRB

PkHzdBdBm

LEVM

LN

LL

L!$LL$

$LL

18180/5757

,/)1(53log2020

),/(log102525max

10

10

Any non-n-allococated (Notote 2)2)

IQ Image dB -2525 Image freququencncies (N(Nototes 2,2, 3)3)

Carrier
leakage

dBc
-25 Output power > 0 dBm

Carrier freququency (Notes 4, 5)-20 -30 dBm Output power 0 dBm

-10 -40 dBm # Output power < -30 dBm

Note 1: An in-band emissions combined limimit is evaluated in each non-allocated RB. For each such RB, the
miminimum requiremement is calculated as the higher of PRB - 3030 dBdB and the power sum of all limit values

(General, IQ Imamage or Carrier leakage) that apply. PRB 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 limimit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmemetry 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 limimit are those that are enclosed in the RBs containing the DC

frequency if RBN is odd, or in the two RBs immemediately adjacent to the DC frequency if RBN is even, but

excluding any allocated RB.

Note 6: CRBsL is the Transmission Bandwidth (see Figure 5.6-1).

Note 7: RBN is the Transmimission 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 formamat used in the allocated RBs.

Note 9: RB! is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

1:!RB or 1L:!RB for the first adjacent RB outside of the allocated bandwidth.

Note 10: RBP is the transmimitted power per 180 kHz in allocated RBs, memeasured in dBm.

6.5.2.4 EVM equalizer spspectrum flatness

The zero-o-fororcingng eququalizer corrrrection apppplied in the EVM measururement prprococess (as dedescriribebed in Annenex F) must meet a
spectraral flflatness rerequirerement fofor the EVM measurerement to be vavalid.d. The EVM eququalizer spectrum flatneness is dedefinened in 
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terms of the maxiximum pepeak-to-o-pepeak ripppple of the equaualizer coeoefficients (dBdB) across the allococated upuplinknk blblocock. The
babasic measurementnt intnterval is thehe same as for EVM.

6.5.2.4.1 Minimum rerequirerements

The pepeak-t-to-peak vavariationon of thehe EVM equaualizer coeoefficients contained withihin thehe freququency rarangnge of the uplinknk
allococation shahall not excxceed thehe maxiximum riripppple specified in Tablble 6.5.5.2.2.4.1-1 for nonormal conondiditionsns. For uplink
allocations conontained within bototh Rangege 1 andnd Range 2,2, thehe coefficients evaluated withihin each of these freququency
rarangeges shahall meet the correspoponding riripplple rerequirerement and thehe followingng addiditiononal rerequirement: thehe relativeve diffffererence
bebetween the maximum coeoefffficientnt in RaRangege 1 and thehe mininimumum coeoeffificientnt in Range 2 must nonot bebe larger thahan 5 dBdB,
and thehe rerelativeve didiffffererencnce bebetween thehe maxiximumum coeoeffificientnt in Rangnge 2 and the mininimum coeoeffificientnt in RaRangnge 1 must
not bebe largeger thahan 7 dB (s(see Figurure 6.6.5.5.2.4.1-1-1).).

The EVM eququalizer spectraral flatness shall not excxceed the values specified in Tablble 6.6.5.5.2.2.4.4.1-1-2 for extrereme conondiditionons.
For upuplink allococations contntainened within boboth RaRangege 1 and Rangnge 2,2, the coeoefficientnts evavaluauated withihin each of thehese
frerequencncy rarangnges shahall meet the correrespononding ripppple rereququirerementnt and the following addiditional reququirementnt: the rerelative
didiffeferencnce between thehe maxiximumum coeoefficientnt in Range 1 andnd the minimum coefficientnt in Rangege 2 musust not be largrger 
than 6 dB, and thehe relative didifffference bebetween the maximum coefffficientnt in Rangege 2 andnd the minimumum coeoeffificientnt in
Range 1 musust nonot bebe larger than 10 dBdB (see Figurure 6.6.5.5.2.4.1-1-1).).

Table 6.5.2.4.1-1-1: Minimum requirementsts for EVM equalizer spectrum flflatness (n(normal conditions)

Frequency Range Maximum Ripple [dB]

FUL_Meas – FULUL_Low 3 MHz and FULUL_High – FUL_Meas 3 MHz
(Range 1)

4 (p-p)

FUL_Measas – FUL_Low < 3 MHz or FUL_Highgh – FULUL_Measas < 3 MHz
(Range 2)

8 (p-p)

Note 1: FUL_Meas refers to the sub-carrier frequency for which the equalizer
coefficient is evaluated

Note 2: FULUL_Lowow and FUL_H_High refer to each E-UTRA frequency band specified in Table
5.5-1

Table 6.5.2.4.1-2: Minimum requirementsts for EVM equalizezer spectrum flatntness (e(extreme conditions) 

Frequency Range Maximum Ripple [dB]
FUL_Meaeas – FUL_Lowow 5 MHz and FUL_High – FULUL_Measas 5 MHz

(Range 1)
4 (p-p)

FUL_M_Meaeas – FUL_Low < 5 MHz or FULUL_High – FUL_Meaeas < 5 MHz
(Range 2)

12 (p-p)

Note 1: FULUL_Measas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated

Note 2: FULUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table
5.5-1
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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). 

6.6 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. 

Figure 6.6-1: Transmitter RF spectrum 

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 

MHz 
3.0 

MHz 
5 

MHz 
10 

MHz 
15 

MHz 
20 

MHz 
Channel bandwidth 

(MHz) 
1.4 3 5 10 15 20 

f FUL_High FUL_High – 3(5) MHz 
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6.6.6.2 Out ofof baband ememissssion 

The Outut of babandnd emissions are ununwanted emissions immedidiately outsidede thehe assignened channel babandwidth reresulting from
thehe mododululationon prprocess and nonon-linearirity in thehe transnsmitter but excludingng spuriousus emissions. This out of babandnd emission
limit is specified in terms ofof a spectrurum emission mask and an Adjdjacentnt Channel Leakage popower RaRatio.o.

6.6.2.1 Spectrum emissssion mask 

The spectrurum emissionon mask ofof thehe UE applplies to frequeuencncies ( fOOOOB) starting from thehe O edgdge ofof thehe assigngned E-U-UTRARA
chahannnnel bandndwidtdth. Foror freququencies grgreater thahan ( fOOBOB) as specifified in Tablble 6.6.6.2.2.1.1.1-1 the spuririous rerequirementnts in
claususe 6.6.3 are applicable.

6.6.2.1.1 Minimum rerequirerement

The power of anyny UE emission shall not exceed the levevels spepecified in Tablble 6.6.6.2.1.1.1-1-1 foror thehe specified chahannnnel
babandndwidth.h.

Table 6.6.2.1.1-1-1: General E-UTRA spectrtrum emission mask

Spectrum emission limit (dBm)/ Channel bandwidth

fOOB

(MHz)
1.4

MHz
3.0

MHz
5

MHz
10

MHz
15

MHz
20

MHz
Measuremement

bandwidth

O 0-1 -10 -13 -15 -18 -20 -21 30 kHz

O 1-2.5 -10 -10 -10 -10 -10 -10 1 MHz

O 2.5-2.8 -25 -10 -10 -10 -10 -10 1 MHz

O 2.8-5 -10 -10 -10 -10 -10 1 MHz

O 5-6 -25 -13 -13 -13 -13 1 MHz

O 6-10 -25 -13 -13 -13 1 MHz

O 10-15 -25 -13 -13 1 MHz

O 15-20 -25 -13 1 MHz

O 20-25 -25 1 MHz

Note: As a gegeneraral rule, the reresolution bandwidtdth of thehe measuringng equipmentnt should be equal to thehe measurementnt
babandwidtdth. Howevever, to imprprove measurerementnt accuracy, sensnsitivivity andnd efffficiencncy, thehe resololution babandndwidtdth may bebe
smaller than the measurerementnt bandndwidtdth. Whehen thehe resolutionon babandwidth is smaller thahan the measurementnt bandndwidtdth,
thehe resulult should be intntegrgrated ovever thehe measururement babandndwidth in order to obobtain thehe eququivavalent nonoise babandndwidth of the
measurerementnt bandndwidtdth.

6.6.2.2 Additional Spectrum Emissssion Mask

This requirementnt is spepecifified in terms of an "addiditionanal spectrumum emission" rerequirerement.

6.6.2.2.1 Minimum rerequirerement (n(networkrk signalled value "NS_03")")

Addiditional spectrumum emission rerequirerementnts arere signanalled by thehe nenetwork to indicate thahat thehe UE shahall meet an 
addiditiononal rerequirerementnt for a spepecifific dedeploymentnt scenanario as partrt of the cell handover/brbroaoadcdcast messagege.

Whehen "NS_0_03" is indicated in the cell, thehe popower ofof anyny UE emissionon shahall not excxceed the levevels specifified in Tablble
6.6.6.2.2.2.1-1.1.
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Table 6.6.2.2.1-1-1: Additional requirementsts

Spectrum emission limit (dBm)/ Channel bandwidth

fOOB

(MHz)
1.4

MHz
3.0

MHz
5

MHMHz
10

MHz
15

MHz
20

MHMHz
MeMeasuremement

bandwidth

O 0-1 -10 -13 -15 -18 -20 -21 30 kHz

O 1-2.5 -13 -13 -13 -13 -13 -13 1 MHz

O 2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz

O 2.8-5 -13 -13 -13 -13 -13 1 MHz

O 5-6 -25 -13 -13 -13 -13 1 MHz

O 6-10 -25 -13 -13 -13 1 MHz

O 10-15 -25 -13 -13 1 MHz

O 15-20 -25 -13 1 MHz

O 20-25 -25 1 MHz

Note: As a gegeneraral rule, the reresolution bandwidtdth of thehe measuringng equipmentnt should be equal to thehe measurementnt
babandwidtdth. Howevever, to imprprove measurerementnt accuracy, sensnsitivivity andnd efffficiencncy, thehe resololution babandndwidtdth may bebe
smaller than the measurerementnt bandndwidtdth. Whehen thehe resolutionon babandwidth is smaller thahan the measurementnt bandndwidtdth,
thehe resulult should be intntegrgrated ovever thehe measururement babandndwidth in order to obobtain thehe eququivavalent nonoise babandndwidth of the
measurerementnt bandndwidtdth.

6.6.2.2.2 Minimum rerequirerement (n(networkrk signalled value "NS_04")")

Addiditional spectrumum emission rerequirerementnts arere signanalled by thehe nenetwork to indicate thahat thehe UE shahall meet an 
addiditiononal rerequirerementnt for a spepecifific dedeploymentnt scenanario as partrt of the cell handover/brbroaoadcdcast messagege.

Whehen "NS_0_04" is indicated in the cell, thehe popower ofof anyny UE emissionon shahall not excxceed the levevels specifified in Tablble
6.6.6.2.2.2.2-1.1.

Table 6.6.2.2.2-1-1: Additional requirementsts

Spectrum emimission limimit (dBm)m)/ Channel bandwidth

fOOB

(MHz)
1.4

MHz
3.0

MHMHz
5

MHz
10

MHz
15

MHMHz
20

MHz
MeMeasurement

bandwidth

O 0-1 -10 -13 -15 -18 -20 -21 30 kHz

O 1-2.5 -13 -13 -13 -13 -13 -13 1 MHz

O 2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz

O 2.8-5 -13 -13 -13 -13 -13 1 MHz

O 5-6 -25 -25 -25 -25 -25 1 MHz

O 6-10 -25 -25 -25 -25 1 MHz

O 10-15 -25 -25 -25 1 MHz

O 15-20 -25 -25 1 MHz

O 20-25 -25 1 MHz

Note: As a geneneral rurule, thehe resololutution babandwidth of thehe measuring eququipment should be equal to thehe
measurerementnt bandwidtdth.h. However, to imprprovove measurerementnt accuracy, sensitivity and effificiencncy, thehe
resololutionon babandndwidth may bebe smaller thahan thehe measururement babandwidtdth.h. Whehen the reresolutution babandndwidth is
smaller than thehe measururement babandwidtdth, the resulult shohoululd be intntegrgrated ovover the measurerementnt
babandndwidth in order to obtbtain thehe eququivavalentnt noise bandwidtdth of thehe measurerement babandwidth.h.

6.6.2.2.3 Minimum rerequirerement (n(networkrk signalled value "NS_06" or 'NS_S_07')

Addiditional spectrumum emission rerequirerementnts arere signanalled by thehe nenetwork to indicate thahat thehe UE shahall meet an 
addiditiononal rerequirerementnt for a spepecifific dedeploymentnt scenanario as partrt of the cell handover/brbroaoadcdcast messagege.

When "NS_06" oror 'NS_07' is indicated in the cell, the popower of anyny UE emissionon shall nonot exceed the levels
spepecified in Tablble 6.6.6.2.2.2.3-1.1.

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 36 of 164



ETSI

ETSI TS 136 101 V8.11.0 (2010-10)353GPP TS 36.101 version 8.11.0 Release 8

Table 6.6.2.2.3-1-1: Additional requirementsts

Spectrum emission limit (dBm)/ Channel bandwidth
fOOB

(MHz)
1.4
MHz

3.0
MHMHz

5
MHMHz

10
MHMHz

Measurement
bandwidth

O 0-0.1 -13 -13 -15 -18 30 kHz

O 0.1-1 -13 -13 -13 -13 100 kHz

O 1-2.5 -13 -13 -13 -13 1 MHz

O 2.5-2.8 -25 -13 -13 -13 1 MHz

O 2.8-5 -13 -13 -13 1 MHz

O 5-6 -25 -13 -13 1 MHz

O 6-10 -25 -13 1 MHz

O 10-15 -25 1 MHz

Note: As a geneneral rurule, thehe resololutution babandwidth of thehe measuring eququipment should be equal to thehe
measurerementnt bandwidtdth.h. However, to imprprovove measurerementnt accuracy, sensitivity and effificiencncy, thehe
resololutionon babandndwidth may bebe smaller thahan thehe measururement babandwidtdth.h. Whehen the reresolutution babandndwidth is
smaller than thehe measururement babandwidtdth, the resulult shohoululd be intntegrgrated ovover the measurerementnt
babandndwidth in order to obtbtain thehe eququivavalentnt noise bandwidtdth of thehe measurerement babandwidth.h.

6.6.2.3 Adjacecent Channel Leakakage Ratio

Adjacentnt Chahannenel Leakage popower Ratio (ACLR) is thehe ratio of thehe filterered mean power centntrered on the assigned channel
frerequencncy to thehe filtered mean popower centred onon an adjdjacentnt chahannnnel freququencncy. ACLR rerequirerements arere spepecified for 
two scenanaririosos foror an adjdjacent E -UTRARA andnd /or UTRA channel as shown in Figugurere 6.6.2.3 -1.

E-U-UTRAACLR1 UTRA ACLR2 UTRAACLR1

RB

E-UTRA channelfOOB

Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1 Minimum rerequirerement E-U-UTRA

E-UTRA Adjdjacentnt Chahannnnel Leakagege popower Ratio (E(E-U-UTRAACLR) is thehe raratio of thehe filtered mean power centntred onon thehe
assigngned channel frereququency to thehe fifilterered mean popower centntred onon an adjacent channel frequeuency at nominal chahannel
spapacingng. The assigngned E-U-UTRA chahannel popower and adjdjacentnt E-UTRARA chahannnnel popower arere measured with rerectangngulular 
filtersrs with measurerementnt babandndwidths specified in Table 6.6.6.2.2.3.3.1-1. If thehe measured adjdjacent chahannel popower is greater
thahan –5050dBmBm then thehe E-U-UTRAACLR shall bebe higheher thahan thehe value specified in Table 6.6.6.6.2.3.3.1-1.
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Table 6.6.2.3.1-1:  General requirements for E-UTRAACLR

Channel bandwidth / E-UTRAACLR1 / measurement bandwidth 
1.4 

MHz 
3.0 

MHz 
5 

MHz 
10 

MHz 
15 

MHz 
20 

MHz 
E-UTRAACLR1 30 dB 30 dB 30 dB 30 dB 30 dB 30 dB 

Adjacent channel 
centre frequency 
offset (in MHz) 

+1.4 
/ 

-1.4 

+3.0 
/ 

-3.0 

+5 
/ 

-5 

+10 
/ 

-10 

+15 
/ 

-15 

+20 
/ 

-20 

6.6.2.3.2 Minimum requirements UTRA  

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) 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 (UTRAACLR1) and 
the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with 
roll-off factor %1=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 
UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2-1. 

Table 6.6.2.3.2-1: Requirements for UTRAACLR1/2

Channel bandwidth / UTRAACLR1/2  / measurement bandwidth
1.4 

MHz 
3.0 

MHz 
5 

MHz 
10 

MHz 
15 

MHz 
20 

MHz 
UTRAACLR1 33 dB 33 dB 33 dB 33 dB 33 dB 33 dB
Adjacent 
channel 
centre 

frequency 
offset (in 

MHz) 

0.7+BWUTRA/2 
/ 

-0.7-BWUTRA/2 

1.5+BWUTRA/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 (in 

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*BWUTRA/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* 

3.84 MHz  3.84 MHz  3.84 MHz 3.84 MHz 3.84 MHz 3.84 MHz 

UTRA 
1.6MHz 
channel 

measurement 
bandwidth** 

1.28 MHz  1.28 MHz  1.28 MHz 1.28MHz 1.28MHz 1.28MHz 

*   Note:  Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum. 

**  Note:  Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum. 

6.6.2.4 Additional ACLR requirements  

This requirement is specified in terms of an additional UTRAACLR2 requirement. 
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6.6.2.4.1 VoVoid

6.6.6.6.3 Spupurious emissionons

Spupuririouous emissions arere emissions whihich are caused by ununwantnted traransmitter effects sucuch as haharmoninics emission,
papararasitic emissionons, intntermodulation produducts andnd frequencncy cononversion products, but excludude outut ofof babandnd emissionons.
The spurious emission limits are specifified in terms of geneneral rereququirementnts inlnlinene with SM.32329 [2]2] and E-U-UTRA
opoperating bandnd reququirement to addrdress UE co-existencnce.

Unlnless otheherwise stated,d, the spupuririouous emission limits applply for thehe frereququency rarangeges thahat arere morere thahan fOOB (MHz) in 
Table 6.6.3.1-1 frorom the edgdge ofof the channnnel bandndwidtdth.h. To imprprove measurementnt accuraracy, sensnsitivivity andnd effificiencncy,y,
thehe resololututionon babandwidth may bebe smaller than the measurementnt bandwidtdth. Whehen thehe resololutution babandndwidth is smaller 
thahan the measururementnt bandndwidth, thehe result should be intntegrgrated over thehe measurement bandwidtdth in ordrder to obobtain the
equiuivavalent noise bandndwidtdth of thehe measururement babandndwidth.h.

6.6.3.1 Minimum requirements

Table 6.6.3.1-1-1: Boundary betwtween E-U-UTRA fOOB and spurious emission domain

Channel
bandwidth

1.4
MHz

3.0
MHz

5
MHMHz

10
MHz

15
MHz

20
MHz

fOOB (MHMHz) 2.8 6 10 15 20 25

The spuririous emissionon limits in Table 6.6.6.6.3.1-2 applply for all traransnsmitter bandnd configururationsns (R(RB) and chahannnnel
babandndwidthshs.

NOTE: In orordeder thahat thehe measururementnt ofof spupuriouous emissionons fafalls within the freququencncy rarangnges that are more than 
fOOB (MHz) from the edgdge ofof thehe chahannenel babandndwidth, thehe mininimum offsfset of thehe measurementnt frfrequencncy

from each edgege of thehe chahannenel should be fOOB + MBW/2. MBW dedenotes the measururement babandndwidth 
dedefinened in Table 6.6.6.3.1-1-2.2.

Table 6.6.3.1-2: Spurious emissions limits

Frequency Range MaMaximum Level Measurement Bandwidth

9 kHz # f < 150 kHz -36 dBm 1 kHz

150 kHz # f < 30 MHz -36 dBm 10 kHz

30 MHMHz # f < 1000 MHMHz -36 dBm 100 kHz

1 GHz # f < 12.75 GHz -30 dBm 1 MHMHz

6.6.3.2 Spurious emissssion band UE coco-existetence

This claususe spepecififies the rereququirements foror thehe specifified E-U-UTRARA baband, for coeoexixistencnce with prototected babandnds

NOTE: Foror measururementnt conondiditionsns at thehe edge ofof each freququencncy rarangnge, thehe lowest freququency of the
measurerementnt pososition in each freququency rarange should bebe set at the lowest bobounundary ofof thehe freququencncy
rangnge plus MBW/2.2. The highghest freququency of the measurerementnt pososition in each frequencncy rangege should
bebe set at thehe hihighest boboundary of thehe frerequencncy rarange minus MBWBW/2.2. MBW dedenototes thehe measurementnt
babandndwidth defined fofor the prprototected band.
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Table 6.6.3.2-1: Requirements 

E-UTRA
Band 

Spurious emission

Protected band Frequency range (MHz) Maximum
Level (dBm) 

MBW
(MHz) 

Comment

1 E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40 FDL_low  - FDL_high -50 1 

E-UTRA band 33 FDL_low  -  FDL_high -50 1 Note
3

E-UTRA band 39 FDL_low  -  FDL_high -50 1 Note
3

Frequency range 860 - 895 -50 1 

Frequency range 1475.9 - 1510.9 -50 1 

Frequency range  

1884.5 - 1919.6 

-41 0.3 

Note6,Note
7

1884.5 - 1915.7 Note 
6
, 

Note
8

2 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  -  FDL_high -50 1 

3 E-UTRA Band  1, 3, 7, 8, 33, 34, 38 FDL_low  -  FDL_high -50 1 

4 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  - FDL_high -50 1 

5 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  - FDL_high -50 1 

6 E-UTRA Band  1, 9, 11, 34 FDL_low  -  FDL_high -50 1 

Frequency range 860 - 875 -37 1 

Frequency range 875 - 895 -50 1 

Frequency range 

1884.5 - 1919.6 

-41 0.3 

Note
7

1884.5 - 1915.7 Note8

7 E-UTRA Band  1, 3, 7, 8, 33, 34 FDL_low  - FDL_high -50 1 

E-UTRA Band 38 FDL_low  - FDL_high -50 1 Note 3

8 E-UTRA Band  1, 8, 33, 34, 38, 39, 40 FDL_low  - FDL_high -50 1 

E-UTRA band 3 FDL_low  -  FDL_high -50 1 Note 
2

E-UTRA band 7 FDL_low  - FDL_high  -50 1 Note 
2

9 E-UTRA Band  1, 9, 11, 34 FDL_low  - FDL_high -50 1 

Frequency range 860 - 895 -50 1 

Frequency range 1475.9 - 1510.9 -50 1 

Frequency range 

1884.5 - 1919.6 

-41 0.3 

Note7

1884.5 - 1915.7 Note
8

10 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  - FDL_high -50 1 

11 E-UTRA Band  1, 9, 11, 34 FDL_low  - FDL_high -50 1 

Frequency range 1457.9 - 1510.9 -50 1 

Frequency range 860 - 895 -50 1 

Frequency range 

1884.5  1919.6 

-41 0.3 

Note
7

1884.5 - 1915.7 Note8

12 E-UTRA Band  2, 5, 12, 13, 14, 17 FDL_low  -  FDL_high -50 1 

E-UTRA Band 4, 10 FDL_low - FDL_high -50 1 Note
2
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13 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  -  FDL_high -50 1 

Frequency range 769 - 775 -35 0.00625 

Frequency range 799 - 805 -35 0.00625 Note11

14 E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17 FDL_low  -  FDL_high -50 1 

Frequency range 769 - 775 -35 0.00625 

Frequency range 799 - 805 -35 0.00625 Note
11

17 E-UTRA Band  2, 5, 12, 13, 14, 17 FDL_low  - FDL_high -50 1 

E-UTRA Band 4, 10 FDL_low - FDL_high -50 1 Note
2

… 

33 E-UTRA Band  1, 3, 7, 8, 34, 38, 39, 40 FDL_low  - FDL_high -50 1 Note
5

34 E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 38,39, 
40 FDL_low  - FDL_high -50 1 

Note5

Frequency range 860 - 895 -50 1 

Frequency range 1475.9 - 1510.9 -50 1 

Frequency range  

1884.5 - 1919.6 

-41 0.3 

Note
7

1884.5 - 1915.7 Note
8

35 

36 

37  -  

38 E-UTRA Band 1, 3, 8, 33, 34 FDL_low  - FDL_high -50 1 

E-UTRA Band 7 FDL_low - FDL_high -50 1 Note
3

39 E-UTRA Band 34, 40 FDL_low  - FDL_high -50 1 

40 E-UTRA Band 1, 3, 33, 34, 39  FDL_low  - FDL_high -50 1 

Note 

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

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). 

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

4
N/A 

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

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

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

8 Applicable when co-existence with PHS system operating in 1884.5-1915.7MHz.
9 N/A
10 

N/A
11 

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

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.  
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6.6.3.3.1 Minimum rerequirerement (n(networkrk signalled value "NS_S_05") 

Whehen "NS_0_05" is indicated in the cell, thehe popower ofof anyny UE emissionon shahall not excxceed the levevels specifified in Tablble
6.6.6.6.3.3.3.1-1. This rerequirerementnt also apppplies for thehe freququency rangnges thahat are less thahan fOOB (MHz) in Tablble 6.6.6.3.3.1-1-
1 from the edgdge of the channenel babandndwidtdth.h.

Table 6.6.3.3.1-1: Addititional requirements (PHS)

Frequency band
(MHMHz)

Channel bandwidth / Spectrum 
emimission limimit (dBm)m)

Measuremement
bandwidth

5
MHMHz

10
MHz

15
MHz

20
MHz

1884.5 #1f #1919.6*1 -41 -41 -41 -41 300 KHz

1884.5 #1f #1915.7*2 -41 -41 -41 -41 300 KHz

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
(1919.6 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.

2. 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: Foror measururementnt conondiditionsns at thehe edge ofof each freququencncy rarangnge, thehe lowest freququency of the
measurerementnt pososition in each freququency rarange should bebe set at the lowest bobounundary ofof thehe freququencncy
rangnge plus MBW/2.2. The highghest freququency of the measurerementnt pososition in each frequencncy rangege should
bebe set at thehe hihighest boboundary of thehe frerequencncy rarange minus MBWBW/2.2. MBW dedenototes thehe measurementnt
babandndwidth (30300 kHz).).

6.6.3.3.2 Minimum rerequirerement (n(networkrk signalled value 'NS_07')

When 'NS_0_07'7' is indndicated in thehe cell, thehe power ofof anyny UE emission shahall not excxceed the levevels spepecified in Tablble
6.6.6.6.3.3.3.2-1.

Table 6.6.3.3.2-1-1: Additional requirementsts

Frequency band
(MHz)

Channel bandwidth / Spectrum 
emimission limimit (dBm)m)

MeMeasurement
bandwidth

10 MHz

769 f 775 -57 6.25 kHz

NOTE: Foror measururementnt conondiditionsns at thehe edge ofof each freququencncy rarangnge, thehe lowest freququency of the
measurerementnt pososition in each freququency rarange should bebe set at the lowest bobounundary ofof thehe freququencncy
rangnge plus MBW/2.2. The highghest freququency of the measurerementnt pososition in each frequencncy rangege should
bebe set at thehe hihighest boboundary of thehe frerequencncy rarange minus MBWBW/2.2. MBW dedenototes thehe measurementnt
babandndwidth (6.6.2525 kHz).

6.7 Transmit intermomodulation

The transnsmit intntermodudulation peperformance is a measurure of thehe capabibility of the transmitter to inhihibibit thehe gegeneneraration of
signals in its non linear elementnts caused by preresence of the wantnted signanal andnd an interferingng signgnal reachihing thehe
transnsmitter vivia the antntennnna.
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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 
Frequency Offset 

5MHz 10MHz 10MHz 20MHz 15MHz 30MHz 20MHz 40MHz 

Interference CW Signal 
Level 

-40dBc 

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 

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 dBi 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).  

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 Clause 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 clause 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. 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 43 of 164



ETSI

ETSI TS 136 101 V8.11.0 (2010-10)423GPP TS 36.101 version 8.11.0 Release 8

7.7.3.3.1 Minimum reqequiuiremementnts (QPSK)

The throughput shall be 95%5% ofof thehe maxiximumum throrougughphput of the rerefererencnce measurement chahannnnels as spepecified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-s-signgnal as
dedescriribebed in Annenex A.5.1.1/1/A.5.5.2.2.1)1) with paparametersrs specifified in Tablble 7.7.3.3.1-1 andnd table 7.7.3.1-1-2 

Table 7.3.1-1-1: Reference sensititivity QPSK PREFSENS

Channel bandwidth

E-UTRA
Band

1.4 MHz
(dBm)

3 MHMHz
(dBm)

5 MHz
(dBm)

10 MHz
(dBm)m)

15 MHMHz
(dBm)

20 MHMHz
(dBm)

Duplex
MoMode

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 -92.2 -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 -99.2 -97 -94 FDD

…

17 -97 -94 FDD

…

33 -100 -97 -95.2 -94 TDD

34 - - -100 -97 -95.2 -94 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

Note 1: The transmitter shall be set to PUMUMAX as defined in clause 6.2.5
Note 2: Reference measurement channel is A.3.2 with one sided dynamimic 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 of Band 3 + 0.5 dB is applicable for band 9

Table 7.3.1-2 specififies the minimumum nunumbeber of allococated upuplinknk reresoururce blblococks foror whihich the rerefererencnce rereceive
sensitivivity requiuirementnt must be met.
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Table 7.3.1-2: Minimum uplink configuration for reference sensitivity 

E-UTRA Band / Channel bandwidth / NRB / Duplex mode 

E-UTRA 
Band 

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz 
Duplex 
Mode 

1 25  50  75  100  FDD 

2 6  15  25  50  501 501 FDD 

3 6  15  25  50  50
1

50
1

FDD 

4 6  15 25  50  75  100  FDD 

5 6  15  25  251 - - FDD 

6 25  25
1

- - FDD 

7 25  50  751 751 FDD 

8 6  15 25  25
1

- - FDD 

9 25  50  501 501 FDD 

10 25  50  75  100  FDD 

11 25  251 FDD 

12 6 15 20
1

20
1

FDD 

13 20
1

20
1

FDD 

14 15 15
1

15
1

FDD 

... 

17 201 201 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 

Note 1:       The number of UL  resource blocks allocated is less than the total 
resources blocks supported by the channel bandwidth. 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).

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 

E-UTRA 
Band 

Network
Signalling 

value 

2 NS_03  

4 NS_03 

10 NS_03 

12 NS_06 

13 NS_06 

14 NS_06 

17 NS_06 

35 NS_03  

36 NS_03 
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7.7.3.3.2 Reqequiremementnt for larargege tranansmsmissisionon coconfigururatations

For some combibinanationons of bandwidtdths and opoperating babandnds, a certrtain relaxation of thehe UE performrmancnce is allowed when
thehe transnsmissionon configuguration is larger thahan thahat in Tablble 7.7.3.1-2.2. Tablble 7.7.3.3.2-2-1 specifies thehe allowed maxiximum
sensitivivity degradationon (M(MSD) when thehe UL reresouourcrce block allocation is the maxiximumum suppoported transmission 
babandndwidth confnfiguguraration NRB (Tablble 5.5.6-6-1). Unlnless gigiveven by Tablble 7.3.3.1-3, the MSD shahall bebe veverifified with thehe networork
signalling value NS_0_01 (Table 6.6.2.2.4-1)1) confifigured.

Table 7.3.2-1: Maximum SeSensitivity Degradation

Channel bandwidth
E-UTRA

Band
1.4 MHMHz

(dB)
3 MHMHz
(dB)

5 MHz
(dB)

10 MHz
(dB)

15 MHz
(dB)

20 MHz
(dB)

Duplex
MoMode

1 n/a n/a n/a n/a FDD

2 n/a n/a n/a n/a TBD TBD FDD

3 n/a n/a n/a n/a TBD TBD FDD

4 n/a n/a n/a n/a n/a n/a FDD

5 n/a n/a n/a TBD FDD

6 n/a TBD FDD

7 n/a n/a TBD TBD FDD

8 n/a n/a n/a TBD FDD

9 n/a n/a TBD TBD FDD

10 n/a n/a n/a n/a FDD

11 n/a TBD FDD

12 TBD TBD FDD

13 TBD TBD FDD

14 FDD

17 TBD TBD FDD

Note:
1. The transmitter shall be set to PUMAX as defined in clause 6.2.5 with MPR applied

and with the mamaximumum transmimission configuration (Table 5.5-1) allocated

7.4 MaMaximumum input level

This is dedefined as the maximum mean popower received at the UE antennnna port, at which the spepecified rerelativeve throughpuput
shall meet oror exceed the minimumum rereququirerements for the spepecified reference measurementnt channenel.

7.7.4.4.1 Mininimum reqequirememenents

The throughput shall be 95%5% ofof thehe maxiximumum throrougughphput of the rerefererencnce measurement chahannnnels as spepecified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD as dedescriribebed in Annenex
A.5.5.1.1.1/A.5.5.2.2.1)1) with pararametersrs specified in Table 7.7.4.4.1.1.

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 46 of 164



ETSI

ETSI TS 136 101 V8.11.0 (2010-10)453GPP TS 36.101 version 8.11.0 Release 8

Table 7.4.1-1-1: Maximum input level

Rx Parameter Units Channel bandwidth

1.4
MHz

3
MHz

5
MHz

10
MHz

15
MHz

20
MHMHz

Power in Traransmission
Bandwidth Confifigurationon

dBm
-25

Note:
1. The transmitter shall be set to 4dB below PCMCMAX_L at the miminimumum uplink configuration

specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.
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.

7.5 Adjacent Channel Selectivity (ACS)

7.7.5.5.1 Mininimum reqequirememenents

Adjacentnt Chahannnnel Selectivivity (A(ACSCS) is a measurere ofof a rereceivever's ability to rereceive a E-U-UTRARA signgnal at its assigngned
channnnel freququencncy in the prpresence ofof an adjacentnt chahannnnel signgnal at a gigiveven freququencncy offset frorom thehe centntre frequeuencncy ofof
the assigngned channnnel. ACS is the raratio ofof the rereceiveve fifilter attenuauationon on the assigned channel freququency to the receiveve
filter attenunuation on the adjacent channnnel(s).

The UE shahall fufulfil the minimumum reququirerement spepecifified in Tablble 7.7.5.5.1-1-1 foror all valueues ofof an adjdjacentnt chahannel intnterfrfererer 
up to –2525 dBm. However it is not posossiblble to directly measurure thehe ACS, instead the lower and upupper rarangege ofof test
papararameters are chohosen in Tablble 7.7.5.5.1-1-2 and Table 7.7.5.5.1-1-3 whehere thehe thrhrououghpuput shall be 95%5% ofof thehe maxiximumum
thrhrououghphputut of thehe rereferencnce measurerementnt channnnels as spepecifified in Annexes A.2.2.2, A.2.3 and A.3.2 (with onone sided 
dydynamic OCNCNG Pattern OP.1 FDD/TDD foror thehe DL-signanal as dedescribed in Annex A.5.1.1.1/1/A.5.5.2.1).).

Table 7.5.1-1-1: Adjacent channel selectitivity

Channel bandwidth

Rx Parameter Units 1.4 MHz 3
MHz

5
MHz

10
MHz

15
MHz

20
MHz

ACS dB 33.0 33.0 33.0 33.0 30 27

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

Rx Parameter Units Channel bandwidth

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHMHz

Power in
Transmission
Bandwidth
Configuration

dBm

REFSENS + 14 dB

PInterferer

dBm REFSENS
+4+45.5dB

REFSENS
+4+45.5dB

REFSENS
+4+45.5dB*

REFSENS
+45.5dB

REFSENS
+42.5dB

REFSENS
+3+39.5dB

BWInterferer MHMHz 1.4 3 5 5 5 5
FInterferer (offset) MHMHz 1.4+0.0025 /

-1.4-0.0025
3+0.0075

/
-3-0.0075

5+0+0.0025
/

-5-0.0025

7.5+0+0.0075
/

-7.5-0.0075

10+0.0125
/

-10-0.0125

12.5+0.0025
/

-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_X_L as
defined in claususe 6.2.5.

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 7.5.1-3-3: Test parameters fofor 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
Traransmission
BaBandndwidth 
Confnfiguguration

dBm -56.5 -56.5 -56.5 -56.5 -53.5 -50.5

PInterferer dBm -25
BWInterferer MHMHz 1.4 3 5 5 5 5
FInterferer (offset) MHMHz 1.4+0.0025

/
-1.4-0.0025

3+0+0.0075
/

-3-0.0075

5+0.0025
/

-5-0.0025

7.5+0+0.0075
/

-7.5-0.0075

10+0+0.0125
/

-10-0.0125

12.5+0+0.0025
/

-12.5-0.0025
Note:

1. The transmitter shall be set to 24dB PCMAX_X_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_X_L as
defined in claususe 6.2.5.

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

7.6 Blocking characteristics

The blblococking chararacteristic is a measure of thehe receiver's ability to rereceiveve a wantnted signanal at its assigngned chahannnnel
frerequencncy in thehe prpresencnce of an ununwanted intnterfererer on freququencncies otother than thohose of thehe spuriousus respoponse oror the
adjdjacentnt chahannenels, withouout thihis ununwantnted inpnput signanal causing a dedegradadation ofof thehe peperforormancnce ofof thehe rereceivever bebeyond a
spepecified limit. The blblocockikingng peperfrformance shall apppply at all frequencncies exceptpt thosose at which a spuriousus rerespoponsnse
ococcur.

7.7.6.6.1 In-band blblocockikingng

InIn-band blblocockikingng is defined for an ununwantnted interfrferiringng signgnal falling into the UE rereceiveve babandnd or intnto the firsrst 1515 MHz
bebelow or above thehe UE receiveve babandnd at whihich the rerelative thrououghghputut shahall meet or excxceed thehe mininimum requiuirerementnt for
the spepecified measururementnt channenels..

7.6.1.1 Minimum requirements

The throughput shall be 95%5% ofof thehe maxiximumum throrougughphput of the rerefererencnce measurement chahannnnels as spepecified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-s-signgnal as
dedescriribebed in Annenex A.5.1.1/1/A.5.5.2.2.1)1) with paparametersrs specifified in Tablbles 7.6.6.1.1.1-1-1 andnd 7.7.6.6.1.1.1-1-2.2.

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 MHMHz 20 MHz

Power in 
Traransmissionon
Bandwidth 
Confnfiguguraration

dBm

REFSENS + channel bandwidth specific value below

6 6 6 6 7 9

BWInterferer MHMHz 1.4 3 5 5 5 5
FIoffset, case 1 MHMHz 2.1+0.0125 4.5+0.0075 7.5+0.0125 7.5+0.0025 7.5+0.0075 7.5+0.0125
FIoffset, case 2 MHMHz 3.5+0+0.0075 7.5+0+0.0075 12.5+0+0.0075 12.5+0+0.0125 12.5+0+0.0025 12.5+0+0.0075
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Note 1: The transmitter shall be set to 4dB PCMCMAX_L_L at the minimum uplink configuration specified in Table
7.3.1-2 with PCMCMAX_L as defined in clause 6.2.5.

Note 2: The interferer consists of the Reference memeasuremement channel specified in Annex A.3.2 with one
sided dynamimic 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 7.6.1.1-2: In-b-band blocking

E-UTRA band Paramemeter Units Case 1 Case 2 Case 3
PInInteterfererer dBm -56 -44 -30

FInteterferer

(Offset)
MHz

=-BW/2 - FIoffffset, case 1

&
=+BW/2 + FIoIoffffset,t, case 1

# -BW/2- FIoffset,t, case 2

&
" +BW/2 + FIoffffset, casase 2

-BW/2 – 9 MHz
&

-BW/2 – 15 MHz

1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11,12, 13,

33,34,35,36,37,38,39,40
FInteterferer MHz

(Note 2)

FDL_l_low -15
to

FDLDL_highgh +15
17 FInteterferer MHz

(Note 2)

FDLDL_low -9.0
to

FDL_hihigh +15

FDLDL_low -15
and

FDLDL_low -9.0
(Note 3)

Note
1 For certain bands, the unwanted modulated interfering signal mamay not fall inside the UE receive band, but

within the first 15 MHz below or above the UE receive band.
2 For each carrier frequency the requiremement is valid for two frequencies:

a. the carrier frequency -BW/2 -FIoffset, case 1 and
b. the carrier frequency + BW/2 + FIoffset, case 1.

3 Finterfeferer range values for unwanted momodulated interfering signal are interferer center frequencies.
4 Case 3 only applies to assigned UE channel bandwidth of 5 MHz.

7.7.6.6.2 Out-of-banand blocking

Outut-o-of-bandnd babandnd blblocockiking is dedefifinened for an ununwantnted CWCW intnterfering signal fallingng more thahan 15 MHz below oror aboveve
the UE rereceive baband. For the firsrst 1515 MHz below oror aboboveve thehe UE rereceive baband the apppproroprpriate in-n-bandnd blblocockiking oror
adjdjacentnt chahannenel selectivivity in sub-b-claususe 7.7.5.5.1 and sub-b-clause 7.6.1 shahall be applplied.d.

7.6.2.1 Minimum requirements

. Thehe thrououghphputut shahall bebe 9595% ofof thehe maxiximum throughputut of thehe rerefererence measurerement chahannels as specifified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-s-signgnal as
dedescriribebed in Annenex A.5.1.1/1/A.5.5.2.2.1)1) with paparametersrs specifified in Tablbles 7.6.6.2.2.1-1-1 andnd 7.7.6.6.2.2.1-1-2.2.

Foror Table 7.7.6.2.2.1-1-2 in frerequencncy rarangnge 1,1, 2 and 3,3, up to 6/6,2424mamax RBN$ excxceptptionons are allowed for spupuririouous

rerespoponse frereququencies in each assigngned freququencncy chahannnnel when measurured ususing a 1M1MHz step size, wheherere RBN is the

numbeber ofof reresoururce blblocksks in the downlnlinknk traransmission bandndwidtdth cononfifigurationon (see Figugure 5.5.4.2-1). For thehese
exceptptionons thehe reququirementnts of clause 7.7.7 Spupuririouous rerespoponse arere apppplicablble.

Foror Table 7.7.6.2.2.1-1-2 in frerequencncy rarangnge 4,4, up to 8/)2(,8max CRBsRB LN $5 exceptptionons are allowed fofor spuriousus

rerespoponse frereququencies in each assigngned freququency channel when measurered usingng a 1M1MHz step size, where RBN is the

numbeber ofof reresoururce blblocksks in the downlnlinknk traransmission bandndwidtdth cononfifigurationons (see Figurere 5.4.2-2-1) and CRBsL is the

numbeber of reresource blblococksks allococated in the uplinknk. Foror these excxceptionons thehe requirements ofof claususe 7.7.7 spuriouous rerespoponsnse
arere apppplicablble.
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Table 7.6.2.1-1-1: Out-o-of-f-band blocking parameteters

Rx Parameter Units Channel bandwidth

1.4
MHMHz

3
MHz

5
MHz

10
MHz

15
MHz

20
MHMHz

Power in
Transmission
Bandwidth
Configuration

dBm

REFSENS + channel bandwidth specific value below

6 6 6 6 7 9

Note 1: The transmimitter shall be set to 4dB below PCMAX_L at the minimum uplink
configuration specified in Table 7.3.1-2 with PCMAX_L_L as defined in clause 6.2.5.

Note 2: Reference memeasuremement 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

PInterferer dBm -44 -30 -15 -15
1, 2, 3, 4, 5
6, 7, 8, 9,
10,11,12, 13,
17, 33,34, 35,
36, 37, 38, 39,
40

FInterferer

(CW)
MHMHz

FDLDL_low -15 to
FDLDL_low -60

FDLDL_low -60 to
FDLDL_low -85

FDLDL_low -85 to
1 MHz

-

FDLDL_high +15 to
FDLDL_higigh + 60

FDLDL_high +60 to
FDLDL_higigh +8+85

FDLDL_high +85 to
+12750 MHz

-

2, 5, 12, 17 FInterferer MHz - - - FUL_low - FUL_hihigh

Note:

7.7.6.6.3 Nararrow baband blocking 

This reququirement is measure of a receivever's ability to receive a E-UTRARA signgnal at its assigngned channenel frequeuencncy in the
presence of an ununwanted narrrrow babandnd CW intnterfrfererer at a frequeuency, which is less thahan the nomominanal channnnel spapacing.

7.6.3.1 Minimum requirements

. The rerelativeve througughphput shall bebe 95% of thehe maxiximumum throrougughput ofof the referencnce measururement channenels as
spepecified in Annexexes A.2.2.2,2, A.2.2.3 andnd A.3.2 (with onone sideded dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-signgnal
as dedescriribed in Annex A.5.5.1.1/A.5.5.2.2.1) with paparametersrs spepecified in Table 7.6.3.3.1-1-1

Table 7.6.3.1-1-1: Narrow-band blocking

Parameter Unit
Channel Bandwidth

1.4 MHMHz 3 MHz 5 MHMHz 10 MHMHz 15 MHz 20 MHMHz

Pw dBm
PREREFSENS + channel-bandwidth specific value below

22 18 16 13 14 16
Puw (CW) dBm -55 -55 -55 -55 -55 -55

Fuwuw (offset for
f = 15 kHz)

MHz 0.9075 1.7025 2.7075 5.2125 7.7025 10.2075

Fuw (offset for
f = 7.5 kHz)

MHMHz

Note 1: The transmitter shall be set a 4 dB below PCMCMAX_L at the miminimum uplink configuration
specified in Table 7.3.1-2 with PCMAX_L as defined in clause 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.
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7.7 Spurious response

Spupuririouous rerespoponsnse is a measurure ofof thehe receivever's ability to receive a wanted signal onon its assigngned channnnel frereququency
withohoutut excxceedidingng a giveven dedegradadationon dudue to the prpresencnce of an ununwanted CW intnterfrferiring signgnal at any ototheher frereququency
at whihich a respoponse is obtbtainened i.e. for whihich thehe out ofof bandnd blblocockiking limit as spepecified in subub-claususe 7.6.6.2 is nonot met.

7.7.7.7.1 Mininimum reqequirememenents

The throughput shall be 95%5% ofof thehe maxiximumum throrougughphput of the rerefererencnce measurement chahannnnels as spepecified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-s-signgnal as
dedescriribebed in Annenex A.5.5.1.1/1/A.5.5.2.2.1)1) with paparametersrs spepecified in Tablbles 7.7.7.7.1-1-1 and 7.7.7.1-2-2.

Table 7.7.1-1: SpSpurious response parameters

Rx Parameter Units Channel bandwidth

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

Power in
Transmimission
Bandwidth
Configuration

dBm

REFSENS + channel bandwidth specific value below

6 6 6 6 7 9

Note:

1. The transmitter shall be set to 4dB below PCMCMAX_L at the minimumum uplink configuration
specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.

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 7.7.1-2-2: Spurious Response

Parameter Unit Level

PInterferer

(CW)
dBm -44

FInterferer MHz Spurious response frequencies

7.8 Intermodulation characteristics

InIntermodululationon reresponse rerejectionon is a measure of the capabibility of the rereceiver to rereceiver a wantnted signal onon its
assignened channel frerequencncy in thehe preresence of two or more interfering signanals which hahave a specifific frequeuencncy
rerelationonship to thehe wanted signanal.

7.7.8.8.1 Widede babandnd interermodudulatation

The widede babandnd intntermodululation rerequirementnt is dedefifinened following the same prprinciplples ususing mododulated E-UTRARA carrier 
andnd CWCW signgnal as intnterfeferer.

7.8.1.1 Minimum requirements

The throughput shall be 95%5% ofof thehe maxiximumum throrougughphput of the rerefererencnce measurement chahannnnels as spepecified in 
Annexexes A.2.2,2, A.2.2.3 andnd A.3.3.2 (with onone sided dydynamic OCNG Patternrn OP.1 FDD/TDD for thehe DL-s-signgnal as
dedescriribebed in Annenex A.5.5.1.1/A.5.5.2.2.1)1) with papararametersrs spepecified in Tablble 7.8.8.1.1.1 foror the specified wanted signgnal mean 
popower in the presencnce of two intnterfrfering signanals
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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 
Transmission 
Bandwidth 
Configuration 

dBm 

REFSENS +   channel bandwidth specific value below 

12 8 6 6 7 9 

PInterferer 1

(CW)
dBm 

-46 

PInterferer 2

(Modulated) 
dBm 

-46 

BWInterferer 2 1.4 3 5 
FInterferer 1

(Offset)
MHz -BW/2 –2.1 

/ 
+BW/2+ 2.1 

-BW/2 –4.5 
/ 

+BW/2 + 4.5 

-BW/2  – 7.5 
/ 

+BW/2 + 7.5 
FInterferer 2

(Offset) 
MHz 

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 clause 6.2.5. 
2 Reference measurement channel is specified in Annex 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. 
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 5MHz E-
UTRA signal as described in Annex D for channel bandwidth "5MHz 

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. 

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
Bandwidth 

Maximum 
level 

Note

30MHz # f < 1GHz 100 kHz -57 dBm 

1GHz # f # 12.75 GHz 1 MHz -47 dBm 
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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.  

8.1 General 

8.1.1 Dual-antenna receiver capability 

The performance requirements are based on UE(s) that utilize a dual-antenna receiver.  

For all test cases, the SNR is defined as 

)2()1(

)2()1( ˆˆ

ococ

ss

NN

EE
SNR

5

5
:

where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories 
given for each test.  

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 

Processes 8 

Maximum number of 
HARQ transmission

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 

4 for 1.4 MHz bandwidth, 3 for 3 MHz and 
5 MHz bandwidths,  

2 for 10 MHz, 15 MHz and 20 MHz 
bandwidths 

Cyclic Prefix Normal 

Cell_ID 0 

Note: 

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 
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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.   

8.2.1.1.1 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 Test 1- 5 Test 6- 8 Test 9- 15 Test 16- 18

Downlink power 
allocation 

A dB 0 0 0 0 

B dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 

ocN at antenna port dBm/15kHz -98 -98 -98 98 

Symbols for unused PRBs OCNG (Note 2) OCNG (Note 2) OCNG (Note 2) OCNG (Note 2) 
Modulation QPSK 16QAM 64QAM 16QAM 

Note 1: 0:BP

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 8.2.1.1.1-2: Minimum performance (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category 

Fraction of
Maximum 

Throughput 
(%) 

SNR
(dB) 

1 10 MHz R.2 FDD  OP.1 FDD EVA5 1x2 Low 70 -1.0 1-5 
2 10 MHz R.2 FDD OP.1 FDD ETU70 1x2 Low 70 -0.4 1-5 
3 10 MHz R.2 FDD OP.1 FDD ETU300 1x2 Low 70 0.0 1-5 
4 10 MHz R.2 FDD OP.1 FDD HST 1x2 Low 70 -2.4 1-5 
5 1.4 MHz R.4 FDD OP.1 FDD EVA5 1x2 Low 70 0.0 1-5 
6 10 MHz R.3 FDD OP.1 FDD EVA5 1x2 Low 70 6.7 2-5 
7 10 MHz R.3 FDD OP.1 FDD ETU70 1x2 Low 30 1.4 2-5 
8 10 MHz R.3 FDD OP.1 FDD ETU300 1x2 High 70 9.4 2-5 
9 3 MHz R.5 FDD OP.1 FDD EVA5 1x2 Low 70 17.6 1-5 
10 5 MHz R.6 FDD OP.1 FDD EVA5 1x2 Low 70 17.4 2-5 
11 10 MHz R.7 FDD OP.1 FDD EVA5 1x2 Low 70 17.7 2-5 
12 10 MHz R.7 FDD OP.1 FDD ETU70 1x2 Low 70 19.0 2-5 
13 10 MHz R.7 FDD OP.1 FDD EVA5 1x2 High 70 19.1 2-5 
14 15 MHz R.8 FDD OP.1 FDD EVA5 1x2 Low 70 17.7 2-5 
15 20 MHz R.9 FDD OP.1 FDD EVA5 1x2 Low 70 17.6 3-5 
16 3 MHz R.0 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-5 
17 10 MHz R.1 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-5 
18 20 MHz R.1 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-5 

8.2.1.1.2 Void 

8.2.1.1.3 Void 

8.2.1.1.4 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 
allocation 

A dB 0 

B dB 0 (Note 1) 

ocN at antenna port dBm/15kHz -98 

Symbols for MBSFN portion of 
MBSFN subframes (Note 2) 

OCNG (Note 3) 

Note 1: 0:BP
Note 2: The MBSFN portion of an MBSFN subframe comprises the 

whole MBSFN subframe except the first two symbols in the 
first slot.  

Note 3: 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
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.29 FDD OP.3 FDD ETU70 1x2 Low 30 2.0 1-5 

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) 

Parameter Unit Test 1-2

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

Note 1: 1:BP

Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11 FDD OP.1 FDD EVA5 2x2 Medium 70 6.8 2-5 
2 10 MHz R.10 FDD OP.1 FDD HST 2x2 Low 70 -2.3 1-5 
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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 to 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

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

Note 1: 1:BP

Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 1.4 MHz R.12 FDD OP.1 FDD EPA5 4x2 Medium 70 0.6 1-5 

8.2.1.3 Open-loop spatial multiplexing performance 

8.2.1.3.1 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

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

Note 1: 1:BP

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11 FDD OP.1 FDD EVA70 2x2 Low 70 13.0 2-5 

8.2.1.3.2 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. 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 56 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)553GPP TS 36.101 version 8.11.0 Release 8

Table 8.2.1.3.2-1: Test Parameters for Large Delay CDD (FRC) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN at antenna port dBm/15kHz -98 

Note 1: 1:BP

Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.14 FDD OP.1 FDD EVA70 4x2 Low 70 14.3 2-5 

8.2.1.4 Closed-loop spatial multiplexing performance 

8.2.1.4.1 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) 

Parameter Unit Test 1 Test 2

Downlink power 
allocation 

A dB -3 -3 

B dB -3 (Note 1) -3 (Note 1) 

ocN 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 

Note 1: 1:BP
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 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.10 FDD OP.1 FDD EVA5 2x2 Low 70 -2.5 1-5 
2 10 MHz R.10 FDD OP.1 FDD EPA5 2x2 High 70 -2.3 1-5 

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) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN 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 

Note 1: 1:BP

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 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.13 FDD OP.1 FDD EVA5 4x2 Low 70 -3.2 1-5 

8.2.1.4.2 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) 

Parameter Unit Test 1 Test 2

Downlink power 
allocation 

A dB -3 -3 

B dB -3 (Note 1) -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 -98 

Precoding granularity PRB 50 50 
PMI delay (Note 2) ms 8 8 
Reporting interval ms 1 1 
Reporting mode PUSCH 3-1 PUSCH 3-1 

Note 1: 1:BP
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 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11 FDD OP.1 FDD EVA5 2x2 Low 70 12.9 2-5 
2 10 MHz R.11 FDD OP.1 FDD ETU70 2x2 Low 70 14.3 2-5 
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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

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN 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 

Note 1: 1:BP

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 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC) 

Test
number 

Band-
width  

Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.14 FDD OP.1 FDD EVA5 4x2 Low 70 10.5 2-5 

8.2.1.5 MU-MIMO 

8.2.1.6 [Control channel performance: D-BCH and PCH] 

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. 
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Table 8.2.2-1: Common Test Parameters (TDD) 

Parameter Unit Value
Uplink downlink 

configuration (Note 1) 
1 

Special subframe 
configuration (Note 2) 

4 

Cyclic prefix Normal 

Cell ID 0 

Inter-TTI Distance 1 

Number of HARQ 
processes 

Processes 7 

Maximum number of 
HARQ transmission

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 

4 for 1.4 MHz bandwidth, 3 for 3 MHz and 
5 MHz bandwidths,  

2 for 10 MHz, 15 MHz and 20 MHz 
bandwidths 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in 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 Test 1- 5 Test 6- 8 Test 9- 15 Test 16- 18

Downlink power 
allocation 

A dB 0 0 0 0 

B dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 

ocN at antenna port dBm/15kHz -98 -98 -98 -98 

Symbols for unused 
PRBs 

OCNG (Note 
2) 

OCNG (Note 
2) 

OCNG (Note 
2) 

OCNG (Note 
2) 

Modulation QPSK 16QAM 64QAM 16QAM 
ACK/NACK feedback 

mode 
Multiplexing Multiplexing Multiplexing Multiplexing 

Note 1: 0:BP
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.  
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Table 8.2.2.1.1-2: Minimum performance (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.2 TDD OP.1 TDD EVA5 1x2 Low 70 -1.2 1-5 
2 10 MHz R.2 TDD OP.1 TDD ETU70 1x2 Low 70 -0.6 1-5 
3 10 MHz R.2 TDD OP.1 TDD ETU300 1x2 Low 70 -0.2 1-5 
4 10 MHz R.2 TDD OP.1 TDD HST 1x2 Low 70 -2.6 1-5 
5 1.4 MHz R.4 TDD OP.1 TDD EVA5 1x2 Low 70 0.0 1-5 
6 10 MHz R.3 TDD OP.1 TDD EVA5 1x2 Low 70 6.7 2-5 
7 10 MHz R.3 TDD OP.1 TDD ETU70 1x2 Low 30 1.4 2-5 
8 10 MHz R.3 TDD OP.1 TDD ETU300 1x2 High 70 9.3 2-5 
9 3 MHz R.5 TDD OP.1 TDD EVA5 1x2 Low 70 17.6 1-5 
10 5 MHz R.6 TDD OP.1 TDD EVA5 1x2 Low 70 17.6 2-5 
11 10 MHz R.7 TDD OP.1 TDD EVA5 1x2 Low 70 17.6 2-5 
12 10 MHz R.7 TDD OP.1 TDD ETU70 1x2 Low 70 19.1 2-5 
13 10 MHz R.7 TDD OP.1 TDD EVA5 1x2 High 70 19.1 2-5 
14 15 MHz R.8 TDD OP.1 TDD EVA5 1x2 Low 70 17.8 2-5 
15 20 MHz R.9 TDD OP.1 TDD EVA5 1x2 Low 70 17.7 3-5 
16 3 MHz R.0 TDD OP.1 TDD ETU70 1x2 Low 30 2.1 1-5 
17 10 MHz R.1 TDD OP.1 TDD ETU70 1x2 Low 30 2.0 1-5 
18 20 MHz R.1 TDD OP.1 TDD ETU70 1x2 Low 30 2.1 1-5 

8.2.2.1.2 Void 

8.2.2.1.3 Void 

8.2.2.1.4 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. 

Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation 

Parameter Unit Test 1

Downlink power 
allocation 

A dB 0 

B dB 0 (Note 1) 

ocN 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: 0:BP
Note 2: The MBSFN portion of an MBSFN subframe comprises the 

whole MBSFN subframe except the first two symbols in the 
first slot.  

Note 3: 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. 
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Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.29 TDD OP.3 
TDD 

ETU70 1x2 Low 30 2.0 1-5 

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) 

Parameter Unit Test 1-2

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

ACK/NACK feedback mode Multiplexing 

Note 1: 1:BP

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11 TDD OP.1 TDD EVA5 2x2 Medium 70 6.8 2-5 
2 10 MHz R.10 TDD OP.1 TDD HST 2x2 Low 70 -2.3 1-5 

8.2.2.2.2 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 8.2.2.2.2-1: Test Parameters for Transmit diversity Performance (FRC) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

ACK/NACK feedback mode Multiplexing 

Note 1: 1:BP
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Table 8.2.2.2.2-2: Minimum performance Transmit Diversity (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 1.4 MHz  R.12 TDD OP.1 
TDD 

EPA5 4x2 Medium 70 0.2 1-5 

8.2.2.3 Open-loop spatial multiplexing performance 

8.2.2.3.1 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

Downlink power 
allocation 

A dB -3 

B dB -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 

ACK/NACK feedback mode Bundling 

Note 1: 1:BP

Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11-1 
TDD 

OP.1 
TDD 

EVA70 2x2 Low 70 13.1 2-5 

8.2.2.3.2 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. 

Table 8.2.2.3.2-1: Test Parameters for Large Delay CDD (FRC) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN at antenna port dBm/15kHz -98 

ACK/NACK feedback mode Bundling 

Note 1: 1:BP
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Table 8.2.2.3.2-2: Minimum performance Large Delay CDD (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.14 TDD OP.1 
TDD 

EVA70 4x2 Low 70 14.2  2-5 

8.2.2.4   Closed-loop spatial multiplexing performance 

8.2.2.4.1 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) 

Parameter Unit Test 1 Test 2

Downlink power 
allocation 

A dB -3 -3 

B dB -3 (Note 1) -3 (Note 1) 

ocN 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 

ACK/NACK feedback mode Multiplexing Multiplexing 

Note 1: 1:BP
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 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.10 TDD OP.1 TDD EVA5 2x2 Low 70 -3.1 1-5 
2 10 MHz R.10 TDD OP.1 TDD EPA5 2x2 High 70 -2.8 1-5 

8.2.2.4.1A 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. 
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Table 8.2.2.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN 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 

ACK/NACK feedback 
mode 

Multiplexing 

Note 1: 1:BP
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
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.13 TDD OP.1 
TDD 

EVA5 4x2 Low 70 -3.5 1-5 

8.2.2.4.2 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. 

Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) 

Parameter Unit Test 1 Test 2

Downlink power 
allocation 

A dB -3 -3 

B dB -3 (Note 1) -3 (Note 1) 

ocN at antenna port dBm/15kHz -98 -98 

Precoding granularity PRB 50 50 
PMI delay (Note 2) ms 10 or 11 10 or 11 
Reporting interval ms 1 or 4 (Note 3) 1or 4 (Note 3) 
Reporting mode PUSCH 3-1 PUSCH 3-1 

ACK/NACK feedback mode Bundling Bundling 

Note 1: 1:BP
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 
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Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.11-1 TDD OP.1 TDD EVA5 2x2 Low 70 12.8 2-5 
2 10 MHz R.11-1 TDD OP.1 TDD ETU70 2x2 Low 70 13.9 2-5 

8.2.2.4.3 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. 

Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) 

Parameter Unit Test 1

Downlink power 
allocation 

A dB -6 

B dB -6 (Note 1) 

ocN 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 

ACK/NACK feedback mode Bundling 

Note 1: 1:BP
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 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC) 

Test
number 

Bandwidth Reference
Channel 

OCNG
Pattern 

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1 10 MHz R.14 TDD OP.1 
TDD

EVA5 4x2 Low 70 10.7 2-5 

8.2.2.5 MU-MIMO 

8.2.2.6 [Control channel performance: D-BCH and PCH] 

8.3 Demodulation of PDSCH (User-Specific Reference 
Symbols) 

8.3.1 FDD 

[TBD] 
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8.3.2 TDD 

The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated.  

Table 8.3.2-1: Common Test Parameters for DRS 

Parameter Unit Value
Uplink downlink 

configuration (Note 1) 
1 

Special subframe 
configuration (Note 2) 

4 

Cyclic prefix Normal 

Cell ID 0 

Inter-TTI Distance 1 

Number of HARQ 
processes 

Processes 7 

Maximum number of 
HARQ transmission

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 

Precoder update 
granularity 

Frequency domain: 1 PRB 
Time domain: 1 ms 

ACK/NACK feedback 
mode 

Multiplexing 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in TS 36.211 [4] 

The requirements are specified in Table 8.3.2-3, with the addition of the parameters in Table 8.3.2-2 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. 

Table 8.3.2-2: Test Parameters for Testing DRS 

parameter Unit Test 1 Test 2 Test 3 Test 4

Downlink power 
allocation 

A dB 0 0 0 0 

B dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 

Cell-specific reference 
signals 

Antenna port 0 

ocN at antenna port dBm/15kHz -98 -98 -98 -98 

Symbols for unused PRBs 
OCNG 

(Note 2)
OCNG 

(Note 2)
OCNG 

(Note 2)
OCNG 

(Note 2)
Number of allocated 

resource blocks 
PRB 50 50 50 1 (Note 2) 

Note 1: 0:BP
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.
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Table 8.3.2-3: Minimum performance DRS (FRC) 

Test
number 

Bandwidth
and MCS  

Reference
Channel 

OCNG 
Pattern

Propagation
Condition 

Correlation
Matrix and 
Antenna 

Configuration 

Reference value UE
Category Fraction of

Maximum 
Throughput 

(%) 

SNR
(dB) 

1  10 MHz 
QPSK 1/3 

R.25 TDD OP.1 TDD EPA5 2x2 Low 70 -0.8 1-5 

2  10 MHz 
16QAM 1/2 

R.26 TDD OP.1 TDD EPA5 2x2 Low 70 7.0 2-5 

3  10 MHz 
64QAM 3/4 

R.27 TDD OP.1 TDD EPA5 2x2 Low 70 17.0 2-5 

4  10 MHz 
16QAM 1/2 

R.28 TDD OP.1 TDD EPA5 2x2 Low 30 1.7 1-5 

8.4 Demodulation of PDCCH/PCFICH 

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the 
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 

Table 8.4.1-1: Test Parameters for PDCCH/PCFICH 

Parameter Unit 
Single antenna

port  
Transmit
diversity  

Number of PDCCH symbols symbols 2 2 
Number of PHICH groups (Ng) 1 1 

PHICH duration Normal Normal 
Cell ID 0 0 

Downlink power 
allocation 

PCFICH_RA 
PDCCH_RA
PHICH_RA 

dB 0 -3 

PCFICH_RB 
PDCCH_RB 
PHICH_RB 

dB 0 -3 

ocN 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
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix 

Reference value
Pm-dsg (%) SNR (dB)

1  10 MHz 8 CCE R.15 FDD ETU70 1x2 Low 1 -1.7 
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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
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-dsg (%) SNR (dB)

1  1.4 MHz 2 CCE R.16 FDD EPA5 2 x 2 Low 1 4.3 

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. 

Table 8.4.1.2.2-1: Minimum performance PDCCH/PCFICH 

Test
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-dsg (%) SNR (dB)

1 10 MHz 4 CCE R.17 FDD EVA5 4 x 2 Medium 1 0.9 

8.4.2 TDD 

Table 8.4.2-1: Test Parameters for PDCCH/PCFICH 

Parameter Unit 
Single antenna

port 
Transmit
diversity 

Uplink downlink configuration 
(Note 1) 

0 0 

Special subframe configuration 
(Note 2) 

4 
4 

Number of PDCCH symbols symbols 2 2 
Number of PHICH groups (Ng) 1 1 

PHICH duration Normal Normal 
Cell ID 0 0 

Downlink power 
allocation 

PCFICH_RA 
PDCCH_RA 
PHICH_RA 

dB 0 -3 

PDFICH_RB 
PDCCH_RB 
PDCCH_RB 

dB 0 -3 

ocN at antenna port dBm/15kHz -98 -98 

Cyclic prefix Normal Normal 
ACK/NACK feedback mode Multiplexing Multiplexing 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in TS 36.211 [4] 
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8.4.2.1 Single-antenna port performance 

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. 

Table 8.4.2.1-1: Minimum performance PDCCH/PCFICH 

Test
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value

Pm-dsg (%) SNR (dB)

1  10 MHz 8 CCE R.15 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
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value

Pm-dsg (%) SNR (dB)

1  1.4 MHz 2 CCE R.16 TDD EPA5 2 x 2 Low 1 4.2 

8.4.2.2.2 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
number 

Bandwidth Aggregation
level 

Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value

Pm-dsg (%) SNR (dB)

1 10 MHz 4 CCE R.17 TDD EVA5 4 x 2 Medium 1 1.2 

8.5 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 detection). 
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8.5.1 FDD 

Table 8.5.1-1: Test Parameters for PHICH 

Parameter Unit 
Single antenna

port 
Transmit
diversity 

Downlink power 
allocation 

PHICH_RA dB 
0 -3 PHICH_RB dB 

PCFICH_RA dB 
PCFICH_RB dB 

0 -3 PDCCH_RA dB 
PDCCH_RB dB 

PHICH duration Normal Normal 
Number of PHICH groups (Note 1) Ng = 1 Ng = 1 

Cell ID 0 0 

 PDCCH content 

UL grant should be included with the 
proper information aligned with A.3.6, 
other PDCCH resource shall be 
occupied by non-zero data 

ocN at antenna port dBm/15kHz -98 -98 

Cyclic prefix Normal Normal 

Note 1: according to Clause 6.9 in TS 36.211 [4] 

8.5.1.1 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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1  10 MHz R.18 ETU70 1 x 2 Low 0.1 5.5 
2  10 MHz R.24 ETU70 1 x 2 Low 0.1 0.6 

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 8.5.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2. 

Table 8.5.1.2.1-1: Minimum performance PHICH 

Test
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1  1.4 MHz R.19 EPA5 2 x 2 Low 0.1 5.6 
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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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1 10 MHz R.20 EVA5 4 x 2 Medium 0.1 6.0 

8.5.2 TDD 

Table 8.5.2-1: Test Parameters for PHICH 

Parameter Unit 
Single antenna

port 
Transmit
diversity 

Uplink downlink configuration (Note 
1) 

1 
1 

Special subframe configuration 
(Note 2) 

4 
4 

Downlink power 
allocation 

PHICH_RA dB 
0 -3 PHICH_RB dB 

PCFICH_RA dB 
PCFICH_RB dB 

0 -3 PDCCH_RA dB 
PDCCH_RB dB 

PHICH duration Normal Normal 
Number of PHICH groups (Note 3) Ng = 1 Ng = 1 

Cell ID 0 0 

 PDCCH content 

UL grant should be included with the 
proper information aligned with A.3.6, 
other PDCCH resource shall be 
occupied by non-zero data 

ocN at antenna port dBm/15kHz -98 -98 

Cyclic prefix Normal Normal 
ACK/NACK feedback mode Multiplexing Multiplexing 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in TS 36.211 [4] 
Note 3:      according to Clause 6.9 in TS 36.211 [4] 

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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1  10 MHz R.18 ETU70 1 x 2 Low 0.1 5.8 
2  10 MHz R.24 ETU70 1 x 2 Low 0.1 1.3 
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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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1  1.4 MHz R.19 EPA5 2 x 2 Low 0.1 5.3 

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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-an (%) SNR (dB)

1 10 MHz R.20 EVA5 4 x 2 Medium 0.1 6.1 

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

port 
Transmit
diversity 

Downlink power 
allocation 

PBCH_RA dB 0 -3 
PBCH_RB dB 0 -3 

ocN at antenna port dBm/15kHz -98 -98 

Cyclic prefix Normal Normal 
Cell ID 0 0 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in 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. 
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Table 8.6.1.1-1: Minimum performance PBCH 

Test
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

1  1.4 MHz R.21 ETU70 1 x 2 Low 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. 

Table 8.6.1.2.1-1: Minimum performance PBCH 

Test
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

1  1.4 MHz R.22 EPA5 2 x 2 Low 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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

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

port 
Transmit
diversity 

Uplink downlink configuration 
(Note 1) 

1 
1 

Special subframe configuration 
(Note 2) 

4 
4 

Downlink power 
allocation 

PBCH_RA dB 0 -3 
PBCH_RB dB 0 -3 

ocN at antenna port dBm/15kHz -98 -98 

Cyclic prefix Normal Normal 
Cell ID 0 0 

Note 1: as specified in Table 4.2-2 in TS 36.211 [4] 
Note 2: as specified in Table 4.2-1 in TS 36.211 [4] 
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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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

1  1.4 MHz R.21 ETU70 1 x 2 Low 1 -6.4 

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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

1 1.4 MHz R.22 EPA5 2 x 2 Low 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
number 

Bandwidth Reference
Channel 

Propagation
Condition 

Antenna
configuration 

and 
correlation 

Matrix  

Reference value
Pm-bch (%) SNR (dB)

1 1.4 MHz R.23 EVA5 4 x 2 Medium 1 -4.1 

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, 
the definition of SNR is in accordance with the one given in clause 8.1.1. 

9.2  CQI 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 36.211 [4]. 
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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.    

9.2.1 Minimum requirement PUCCH 1-0 

9.2.1.1 FDD 

The following requirements apply to UE Category 2-5. 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 
allocation 

A dB 0 

B dB 0 

Propagation condition and 
antenna configuration 

AWGN (1 x 2) 

SNR (Note 2) dB 0 1 6 7 
)(ˆ j

orI  dB[mW/15kHz] -98 -97 -92 -91 

)( j
ocN dB[mW/15kHz] -98 -98 

Max number of HARQ 
transmissions 

1 

Physical channel for CQI 
reporting 

PUCCH Format 2 

PUCCH Report Type 4 
Reporting periodicity  ms NP = 5 

cqi-pmi-ConfigurationIndex 6 
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. 

9.2.1.2 TDD 

The following requirements apply to UE Category 2-5. 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. 
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Table 9.2.1.2-1: PUCCH 1-0 static test (TDD) 

Parameter Unit Test 1 Test 2
Bandwidth MHz 10 

PDSCH transmission mode 1 
Uplink downlink configuration 2 

Special subframe 
configuration 

4 

Downlink power 
allocation 

A dB 0 

B dB 0 

Propagation condition and 
antenna configuration 

AWGN (1 x 2) 

SNR (Note 2) dB 0 1 6 7 

)(ˆ j
orI  dB[mW/15kHz] -98 -97 -92 -91 

)( j
ocN dB[mW/15kHz] -98 -98 

Max number of HARQ 
transmissions 

1 

Physical channel for CQI 
reporting 

PUSCH (Note 3) 

PUCCH Report Type 4 
Reporting periodicity  ms NP = 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 CQI 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. 

9.2.2 Minimum requirement PUCCH 1-1 

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 2-5. 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 CQI1 = wideband CQI0 – Codeword 1 offset level

The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where 
the resulting wideband values CQI1 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 CQI0 – 1 and 
median CQI1 – 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 CQI0 + 1 and median CQI1 + 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 
allocation 

A dB -3 

B dB -3 

Propagation condition and 
antenna configuration 

Clause B.1 (2 x 2) 

CodeBookSubsetRestriction 
bitmap 

010000 

SNR (Note 2) dB 10 11 16 17 
)(ˆ j

orI dB[mW/15kHz] -88 -87 -82 -81 

)( j
ocN dB[mW/15kHz] -98 -98 

Max number of HARQ 
transmissions 

1 

Physical channel for CQI/PMI 
reporting 

PUCCH Format 2 

PUCCH Report Type for 
CQI/PMI 

2 

PUCCH Report Type for RI 3 
Reporting periodicity  ms NP = 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: It is 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. 

9.2.2.2 TDD 

The following requirements apply to UE Category 2-5. 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 CQI1 = wideband CQI0 – Codeword 1 offset level

The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where 
the resulting wideband values CQI1 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 CQI0 – 1 and 
median CQI1 – 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 CQI0 + 1 and median CQI1 + 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 4 
Uplink downlink configuration 2 

Special subframe 
configuration 

4 

Downlink power 
allocation 

A dB -3 

B dB -3 

Propagation condition and 
antenna configuration 

Clause B.1 (2 x 2) 

CodeBookSubsetRestriction 
bitmap 

010000 

SNR (Note 2) dB 10 11 16 17 
)(ˆ j

orI dB[mW/15kHz] -88 -87 -82 -81 

)( j
ocN dB[mW/15kHz] -98 -98 

Max number of HARQ 
transmissions 

1 

Physical channel for CQI/PMI 
reporting 

PUSCH (Note 3) 

PUCCH Report Type 2 
Reporting periodicity  ms NP = 5 

cqi-pmi-ConfigurationIndex 3 
RI report OFF 

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. 

9.3  CQI 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 0 per sub-band, and the relative 
increase of the throughput obtained when transmitting on any one of 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.   

9.3.1.1 Minimum requirement PUSCH 3-0 

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)  sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each 
sub-band; 
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b) thehe ratio of the thrhrougughput obtained when traransmitting on a randomly selected sub-bandnd amongng thehe sub-b-bandnds
with thehe hihighghest didiffffererentntial CQI ofoffset level thehe correspondingng TBS and thahat obobtainened when transnsmittingng thehe
TBSBS indicated byby thehe reported widedebabandnd CQCQI median on a rarandndomly selected sub-bandnd in set S shahall be (;

c) whehen transnsmittingng onon a randndomly selected sub-bandnd among thehe subub-babandnds with the highghest didiffeferentntial CQI ofoffsfset
levevel the cororrespononding TBS, thehe aveveragege BLER foror thehe indndicated transporort formats shall be grgreater or equal to
0.0.0505.

The rerequirerementnts only apppply foror sub-babands of fufull size and thehe random schehedulingng acrososs thehe subub-b-bandnds is donene by
selecting a nenew sub-babandnd in each TTI for FDD, each avavailablble dodownlnlinknk transnsmission instance for TDD. Thehe transnspoport
blblocock size TBS(widebaband CQCQI medidian) is that resultingng from thehe codode rate whihich is clososest to that indicated by thehe

widedeband CQI median and the PRBN entntry in Table 7.7.1.1.7.7.2.1-1 of TS 3636.213 [6] thahat cororrerespoponds to thehe sub-babandnd size.

Table 9.3.1.1.1-1-1 SuSub-b-band tetest for single antetenna transmission (F(FDD)

Paramemeter Unit Test 1 Test 2
Bandwidth MHz 10 MHz

Transmimission momode 1 (port 0)
SNR (Note 3) dB 9 10 14 15

)(ˆ j
ororI dB[mW/15kHz] -89 -88 -84 -83

)( j
ococN dB[mW/15kHz] -98 -98

Propagation channel
Clause B.2.4 with 45.0:d

s,

a = 1, 5:Df Hz

Correlation Full
Reporting interval ms 5

CQI delay ms 8
Reporting mode PUSCH 3-0

Max numbmber of HARQ
transmimissions

1

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 memeasuremement 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 miminimum requiremements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.1.1.1-2-2 Minimum requirement (F(FDD)

Test 1 Test 2

[%]%] 2 2

[%] 55 55

1.1 1.1

UE Category 1-5 1-5

9.3.1.1.2 TDD

For thehe papararametersrs spepecified in Table 9.9.3.1.1.2-1,1, and ususing thehe downlink phyhysical chahannnnels spepecified in Annex C, thehe
mininimumum reququirements are specified in Tablble 9.9.3.3.1.1.1.2-2 andnd byby thehe folollowingng

a) a sub-b-babandnd didifferential CQI offset level of 0 shall be reported at least % of the time bubut less thahan % for each
sub-band;
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b) thehe ratio of the thrhrougughput obtained when traransmitting on a randomly selected sub-bandnd amongng thehe sub-b-bandnds
with thehe hihighghest didiffffererentntial CQI ofoffset level thehe correspondingng TBS and thahat obobtainened when transnsmittingng thehe
TBSBS indicated byby thehe reported widedebabandnd CQCQI median on a rarandndomly selected sub-bandnd in set S shahall be (;

c) whehen transnsmittingng onon a randndomly selected sub-bandnd among thehe subub-babandnds with the highghest didiffeferentntial CQI ofoffsfset
levevel the cororrespononding TBS, thehe aveveragege BLER foror thehe indndicated transporort formats shall be grgreater or equal to
0.0.0505.

The rerequirerementnts only apppply foror sub-babands of fufull size and thehe random schehedulingng acrososs thehe subub-b-bandnds is donene by
selecting a nenew sub-babandnd in each TTI for FDD, each avavailablble dodownlnlinknk transnsmission instance for TDD. Thehe transnspoport
blblocock size TBS (widebandnd CQI medidian) is that reresultingng frfrom thehe codode rate whihich is clososest to thahat indicated by thehe

widedeband CQI median and the PRBN entntry in Table 7.7.1.1.7.7.2.1-1 of TS 3636.213 [6] thahat cororrerespoponds to thehe sub-babandnd size.

Table 9.3.1.1.2-1 SuSub-band test for single antenna trtransmission (TDD)

Paramemeter Unit Test 1 Test 2
Bandwidth MHz 10 MHz

Transmimission momode 1 (port 0)
Uplink downlink

configuration
2

Special subframe
configuration

4

SNR (Note 3) dB 9 10 14 15

)(ˆ j
ororI dB[mW/15kHz] -89 -88 -84 -83

)( j
ococN dB[mW/15kHz] -98 -98

Propagation channel
Clause B.2.4 with 45.0:d

s,

a = 1, 5:Df Hz

Correlation Full
Reporting interval ms 5

CQI delay ms 10 or 11
Reporting mode PUSCH 3-0

Max numbmber of HARQ
transmimissions

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 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 memeasuremement 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 miminimum requiremements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.1.1.2-2-2 Minimum requirement (T(TDD) 

Test 1 Test 2

[%]%] 2 2

[%] 55 55

1.1 1.1

UE Category 1-5 1-5
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9.9.3.3.2 Freqequenencycy nonon-seselectctive schchededululingng modode 

The rereportrtingng accururacy ofof thehe channel ququality indndicator (CQCQI) undnder freququencncy nonon-selective fafadingng conditionsns is
dedetermrminened by a dodoublble-sided percentile ofof thehe repororted CQI,I, and thehe relative increrease ofof the throroughput obobtainened when 
thehe traransport format transmitted is that indndicated byby thehe repoportrted CQCQI compapared to thehe case fofor which a fixed transnsport
format confnfigured accorordiding to the repoported medidian CQI is traransmitted.d. In addddition, the rerepoportrting accuraracy is
dedetermined by a mininimumum BLER ususing the transnspoport foformats indndicated by the rerepororted CQCQI.I. The pupurprposose is to veveririfyfy
thahat thehe UE is trackingng thehe chahannenel vavaririationsns andnd selecting the largrgest traranspoport format posossiblble accorording to the
prprevavailingng chahannnnel state for frerequentntly nonon-selective schedululingng. To accountnt fofor sensitivity of thehe inpnputut SNR thehe CQCQI
rerepoportrtingng under frequencncy non-n-selectiveve fadiding condnditions is consnsiderered to bebe veveririfified if the rerepoporting accuracy is met
for at least onone ofof two SNR levevels sepapararated byby an offffset ofof 1 dBdB.

9.3.2.1 Minimum requirement PUCUCCH 1-0

9.3.2.1.1 FDD 

For thehe papararametersrs spepecified in Table 9.9.3.2.1.1-1,1, and ususing thehe downlink phyhysical chahannnnels spepecified in Annex C, thehe
mininimumum reququirements are specified in Tablble 9.9.3.3.2.2.1.1-2 andnd byby thehe folollowingng

a) a CQI indndex nonot in the set {medidian CQCQI -1,1, medidian CQI +1+1} shahall bebe rerepoported at least % of the time;

b) thehe ratio of the thrhrougughput obtained whehen transmittingng the transnsporort format indndicated by each rereportrted wideband
CQI indedex andnd that obtbtained when transmittingng a fixexed traranspoport foformat cononfigured accordingng to thehe widedeband
CQI median shall be ;

c) when transnsmitting the traransport forormat indicated byby each repoportrted widedeband CQCQI index, thehe aveverage BLER for
thehe indndicated transnsport foformats shahall be greater oror equal to 0.0.02

The traranspoportrt blocock size TBS(w(widedebaband CQCQI medidian)n) is thahat reresulultingng from the codode rarate whihich is clososest to that

indndicated by the wideband CQI medidian and the PRBN entntry in Tablble 7.7.1.1.7.7.2.1-1-1 ofof TS 36.21213 [6]6] that cororrespoponds to the

maxiximumum traransmission cononfiguguraration (Tablble 5.6-6-1).).
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Table 9.3.2.1.1-1 Fading tetest fofor single antenna (F(FDD)

Paramemeter Unit Test 1 Test 2
Bandwidth MHz 10 MHz

Transmimission momode 1 (port 0)
SNR (Note 3) dB 6 7 12 13

)(ˆ j
ororI dB[mW/15kHz] -92 -91 -86 -85

)( j
ococN dB[mW/15kHz] -98 -98

Propagation channel EPA5
Correlation High

Reporting mode PUCCH 1-0
Reporting periodicity ms NP = 2

CQI delay ms 8
Physical channel for

CQI reporting
PUSCH (Note 4)

PUCCH Report Type 4
cqi-pmi-

ConfigurationIndex
1

Max numbmber of HARQ
transmimissions

1

Note 1: If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimamation 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 memeasuremement channel according to Table A.4-1 with one
sided dynamimic OCNG Pattern OP.1 FDD as described in Annex
A.5.1.1.

Note 3: For each test, the miminimum requiremements 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 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.

Table 9.3.2.1.1-2-2 Minimum requirement (F(FDD)

Test 1 Test 2

[%]%] 20 20

1.05 1.05

UE Category 2-5 2-5

9.3.2.1.2 TDD

For thehe papararametersrs spepecified in Table 9.9.3.2.1.2-1,1, and ususing thehe downlink phyhysical chahannnnels spepecified in Annex C, thehe
mininimumum reququirements are specified in Tablble 9.9.3.3.2.2.1.2-2 andnd byby thehe folollowingng

a) a CQI indndex nonot in the set {medidian CQCQI -1,1, medidian CQI +1+1} shahall bebe rerepoported at least % of the time;

b) thehe ratio of the thrhrougughput obtained whehen transmittingng the transnsporort format indndicated by each rereportrted wideband
CQI indedex andnd that obtbtained when transmittingng a fixexed traranspoport foformat cononfigured accordingng to thehe widedeband
CQI median shall be ;

c) whehen transnsmitting thehe transpoport format indndicated by each rerepoportrted widedebabandnd CQCQI index, the aveverarage BLER for 
thehe indndicated transnsport foformats shahall be greater oror equal to 0.02.2.
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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 PRBN entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the 

maximum transmission configuration (Table 5.6-1). 

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 

configuration 
2 

Special subframe 
configuration 

4 

SNR (Note 3) dB 6 7 12 13 
)(ˆ j

orI dB[mW/15kHz] -92 -91 -86 -85 

)( j
ocN dB[mW/15kHz] -98 -98 

Propagation channel EPA5 
Correlation High 

Reporting mode PUCCH 1-0 
Reporting periodicity ms NP = 5 

CQI delay ms 10 or 11 
Physical channel for 

CQI reporting 
PUSCH (Note 4) 

PUCCH Report Type 4 
cqi-pmi-

ConfigurationIndex
3 

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 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: 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 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

 [%] 20 20 

1.05 1.05 

UE Category 2-5 2-5 

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 double-sided 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 any one of 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 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 84 of 164



ETSI

ETSI TS 136 101 V8.11.0 (2010-10)833GPP TS 36.101 version 8.11.0 Release 8

transnsmitted on anyny subub-band in set S ofof TS 36.6.213 [6].]. The pupurposose is to veverify that preferrered subub-babands arere usused foror
frerequently-selectiveve schehedulingng unundeder freququency-selectiveve interference conditions.

9.3.3.1 Minimum requirement PUSUSCH 3-0

9.3.3.1.1 FDD 

For thehe papararametersrs spepecified in Table 9.9.3.3.1.1-1,1, and ususing thehe downlink phyhysical chahannnnels spepecified in Annex C, thehe
mininimumum reququirements are specified in Tablble 9.9.3.3.3.3.1.1-2 andnd byby thehe folollowingng

a) a sub-b-babandnd didifferential CQI ofoffset level ofof +2+2 shahall bebe rerepoportrted at least % for at least one ofof the sub-bands of
full size at the channnnel edgdges;

b) thehe ratio of the thrhrougughput obtained when traransmitting on a randomly selected sub-bandnd amongng thehe sub-b-bandnds
with thehe hihighghest didiffffererentntial CQI ofoffset level thehe correspondingng TBS and thahat obobtainened when transnsmittingng thehe
TBSBS indicated byby thehe reported widedebabandnd CQCQI median on a rarandndomly selected sub-bandnd in set S shahall be (;

The rerequirerementnts only apppply foror sub-babands of fufull size and thehe random schehedulingng acrososs thehe subub-b-bandnds is donene by
selecting a nenew sub-babandnd in each TTI for FDD, each avavailablble dodownlnlinknk transnsmission instance for TDD. Sub-babandnds of a
size smaller thahan full size arere excxclududed frfrom thehe test. Thehe traransnsport blblocock size TBS(widedebaband CQI medidian) is thahat

reresululting from the code rate whihich is clososest to that indndicated byby thehe widedebabandnd CQCQI median andnd the PRPRBN entntry in Tablble

7.7.1.1.7.2.1-1-1 of TS 3636.21213 [6[6] that cororrespoponds to the subub-baband size.

Table 9.3.3.1.1-1-1 SuSub-b-band tetest for single antetenna transmission (F(FDD)

Paramemeter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz

Transmimission momode 1 (port 0) 1 (port 0)
)( j

ototI for RB 0…5 dB[mW/15kHz] -102 -93

)( j
ototI for RB 6…41 dB[mW/15kHz] -93 -93

)( j
ototI for RB 42…49 dB[mW/15kHz] -93 -102

)(ˆ j
ororI dB[mW/15kHz] -94 -94

Max numbmber of HARQ
transmimissions

1

Propagation channel
Clause B.2.4 with 45.0:d

s,

a = 1, 5:Df Hz

Correlation Full
Reporting interval ms 5

CQI 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 CQI
cannot be applied at the eNB downlink before SF#(n+4).

Note 2: Reference memeasurement 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.

Table 9.3.3.1.1-2-2 Minimum requirement (F(FDD)

Test 1 Test 2

[%]%] 60 60

1.6 1.6

UE Category 1-5 1-5
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9.3.3.1.2 TDD

For thehe papararametersrs spepecified in Table 9.9.3.3.1.2-1,1, and ususing thehe downlink phyhysical chahannnnels spepecified in Annex C, thehe
mininimumum reququirements are specified in Tablble 9.9.3.3.3.3.1.2-2 andnd byby thehe folollowingng

a) a sub-b-babandnd didifferential CQI ofoffset level ofof +2+2 shahall bebe rerepoportrted at least % for at least one ofof the sub-bands of
full size at the channnnel edgdges;

b) thehe ratio of the thrhrougughput obtained when traransmitting on a randomly selected sub-bandnd amongng thehe sub-b-bandnds
with thehe hihighghest didiffffererentntial CQI ofoffset level thehe correspondingng TBS and thahat obobtainened when transnsmittingng thehe
TBSBS indicated byby thehe reported widedebabandnd CQCQI median on a rarandndomly selected sub-bandnd in set S shahall be (;

The rerequirerementnts only apppply foror sub-babands of fufull size and thehe random schehedulingng acrososs thehe subub-b-bandnds is donene by
selecting a nenew sub-babandnd in each TTI for FDD, each avavailablble dodownlnlinknk transnsmission instance for TDD. Sub-babandnds of a
size smaller thahan full size arere excxclududed frfrom thehe test. Thehe traransnsport blblocock size TBS (w(widedebandnd CQI medidian)n) is thahat

reresululting from the code rate whihich is clososest to that indndicated byby thehe widedebabandnd CQCQI median andnd the PRPRBN entntry in Tablble

7.7.1.1.7.2.1-1-1 of TS 3636.21213 [6[6] that cororrespoponds to the subub-baband size.

Table 9.3.3.1.2-1 SuSub-band test for single antenna trtransmission (TDD)

Paramemeter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz

Transmimission momode 1 (port 0) 1 (port 0)
Uplink downlink

configuration
2

Special subframe
configuration

4

)( j
ototI for RB 0…5 dB[mW/15kHz] -102 -93

)( j
ototI for RB 6…41 dB[mW/15kHz] -93 -93

)( j
ototI for RB 42…49 dB[mW/15kHz] -93 -102

)(ˆ j
ororI dB[mW/15kHz] -94 -94

Max numbmber of HARQ
transmimissions

1

Propagation channel
Clause B.2.4 with 45.0:d

s,

a = 1, 5:Df Hz

Correlation Full
Reporting interval ms 5

CQI delay ms 10 or 11
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)

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 memeasurement 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.

Table 9.3.3.1.2-2-2 Minimum requirement (T(TDD) 

Test 1 Test 2

[%]%] 60 60

1.6 1.6

UE Category 1-5 1-5
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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. Transmission mode 6 is used with a fixed transport 
format (FRC) configured. The requirements are specified in terms of the ratio 

rnd

ue

t

t
:

where 
rndt  is 60% of the maximum throughput obtained at 

rndSNR using random precoding, and 
uet  the throughput 

measured at 
rndSNR with precoders configured according to the UE reports. 

9.4.1 Single PMI 

9.4.1.1 Minimum requirement PUSCH 3-1 

9.4.1.1.1 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. 

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 
antenna configuration 

Low 2 x 2 

)( j
ocN 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 

transmissions 
4 

Redundancy version 
coding sequence 

{0,1,2,3} 

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). 

Table 9.4.1.1.1-2 Minimum requirement (FDD) 

Parameter Test 1
1.1 

UE Category 1-5 
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9.4.1.1.2 TDD 

For the parameters specified in Table 9.4.1.1.2-1, and using the downlink physical channels specified in Annex C, the 
minimum requirements are specified in 9.4.1.1.2-2. 

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 

configuration 
1 

Special subframe 
configuration 

4 

Propagation channel EVA5 
Precoding granularity PRB 50 

Correlation and 
antenna configuration 

Low 2 x 2 

)( j
ocN 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 
transmissions 

4 

Redundancy version 
coding sequence 

{0,1,2,3} 

ACK/NACK feedback 
mode 

Multiplexing 

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
1.1 

UE Category 1-5 

9.4.2 Multiple PMI 

9.4.2.1 Minimum requirement PUSCH 1-2 

9.4.2.1.1 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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Table 9.4.2.1.1-1 PMI test for single-layer (FDD) 

Parameter Unit Test 1
Bandwidth MHz 20 

Transmission mode 6 
Propagation channel EPA5 
Precoding granularity PRB 8 

Correlation and 
antenna configuration 

Low 2 x 2 

)( j
ocN dB[mW/15kHz] -98 

Reporting mode PUSCH 1-2 
Reporting interval ms 1 

PMI delay ms 8 
Measurement channel R.30 FDD 

OCNG Pattern OP.1 FDD 
Max number of HARQ 

transmissions 
4 

Redundancy version 
coding sequence

{0,1,2,3}

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) 

Table 9.4.2.1.1-2 Minimum requirement (FDD) 

Parameter Test 1
1.2 

UE Category 2-5

9.4.2.1.2 TDD 

For the parameters specified in Table 9.4.2.1.2-1, and using the downlink physical channels specified in Annex C, the 
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 20 

Transmission mode 6 
Uplink downlink 

configuration 
1 

Special subframe 
configuration 

4 

Propagation channel EPA5 
Precoding granularity PRB 8 

Correlation and 
antenna configuration 

Low 2 x 2 

)( j
ocN dB[mW/15kHz] -98 

Reporting mode PUSCH 1-2 
Reporting interval ms 1 

PMI delay ms 10 or 11 
Measurement channel R.30 TDD 

OCNG Pattern OP.1 TDD 
Max number of HARQ 

transmissions 
4 

Redundancy version 
coding sequence

{0,1,2,3}

ACK/NACK feedback 
mode 

Multiplexing 

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 9.4.2.1.2-2 Minimum requirement (TDD) 

Parameter Test 1
1.2 

UE Category 2-5

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.  

For fixed rank 1 transmission, the RI and PMI reporting is restricted to two single-layer precoders, For fixed rank 2 
transmission, the RI and PMI reporting is restricted to one two-layer precoder, For follow RI transmission, 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. 

9.5.1 Minimum requirement 

9.5.1.1 FDD 

The minimum performance requirement in Table 9.5.1.1-2 is defined as 
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a) Thehe ratio of the throrougughpuput obtbtainened whehen traransnsmitting based onon UE repoported RI and thahat obtbtainened whehen
transnsmittingng with fixexed rarank 1 shall be (7;

b) The raratio of the througughpuput obtbtainened whehen traransnsmitting based onon UE repoported RI and thahat obobtainened whehen 
transnsmittingng with fixed rarank 2 shall be (8;

TBS selection is babased on the UE widebaband CQCQI feedbdback.k. Thehe transport blblock size TBS is thahat resulultingng from thehe codede

rarate which is clososest to that indndicated by M = wideband CQCQI andnd the PRBN entntry in Table 7.1.7.7.2.2.1-1 of TS 36.6.213 [6] 

thahat corrrresponondsds to the transnsmission bandwidtdth confnfigugurarationon (Tablble 5.6-6-1).

For thehe papararametersrs spepecified in Tablble 9.5.5.1.1.1-1, andnd using the dodownlink phphysical chahannnnels specified in Annnnex C, the
mininimumum reququirements are specified in Tablble 9.9.5.5.1.1.1-2.2.

Table 9.5.1.1-1 RI Test (F(FDD) 

Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 10

PDSCH transmission mode 4

Downlink power
allocation

A dB -3

B dB -3

CodeBookSubsetRestriction
bitmap

000011 for fixed RI = 1
010000 for fixed RI = 2

010011 for UE reported RI
Propagation condition and

antenna configuration
2 x 2 EPA5

Antenna correlation Low Low High

RI configuration
Fixed RI=2 and

follow RI
Fixed RI=1

and follow RI
Fixed RI=2

and follow RI
SNR dB 0 20 20

)( j
ocN dB[mW/15kHz] -98 -98 -98

)(ˆ j
ororI dB[mW/15kHz] -98 -78 -78

Maximum number of HARQ
transmissions

1

Reporting mode PUCCH 1-1
Physical channel for CQI/PMI

reporting
PUCCH Format 2

PUCCH Report Type for
CQI/PMI

2

Physical channel for RI
reporting

PUSCH (Note 3)

PUCCH Report Type for RI 3
Reporting periodicity msms NP = 5
PMI and CQI delay msms 8

cqi-pmi-ConfigurationIndex 6
ri-ConfigurationInd 1

Note 1: If the UE reports in an available uplink reporting instance at subframeme SF#n based on PMI and
CQI estimamation 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 dynamimic OCNG
Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3: 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 transmimitted in downlink SF#4 and
#9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8
and #3.
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Table 9.5.1.1-2 Minimum requirement (F(FDD) 

Test 1 Test 2 Test 3

1 N/A 1.05 N/A

2 1 N/A 1.1

UE Category 2-5 2-5 2-5

9.9.5.5.1.2 TDD

The minimum perforormancnce rereququirerementnt in Tablble 9.5.5.1.1.2-2 is dedefinened as

a) The raratio of thehe throughpuput obtainened whehen traransnsmitting based on UE rerepoportrted RI and thahat obtbtainened whehen
traransmittingng with fifixed rank 1 shahall be (7;

b)b) The raratio of thehe throughpuput obtainened whehen traransnsmitting based on UE rerepoportrted RI and thahat obtbtainened whehen
traransmittingng with fifixed rank 2 shahall be (8;

TBS selection is babased on the UE widebaband CQCQI feedbdback.k. Thehe transport blblock size TBS is thahat resulultingng from thehe codede

rarate which is clososest to that indndicated by M = wideband CQCQI andnd thehe PRBN entntry in Table 7.1.7.7.2.2.1-1 of TS 36.6.213 [6] 

thahat corrrresponondsds to the transnsmission bandwidtdth confnfigugurarationon (Tablble 5.6-6-1).

For thehe papararametersrs spepecified in Tablble 9.5.5.1.1.2-1, andnd using the dodownlink phphysical chahannnnels specified in Annnnex C, the
mininimumum reququirements are specified in Tablble 9.9.5.5.1.1.2-2.2.

Table 9.5.1.2-1 RI Test (T(TDD) 

Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 10

PDSCH transmission mode 4

Downlink power
allocation

A dB -3

B dB -3

Uplink downlink configuration 2
Special subframeme

configuration
4

Propagation condition and
antenna configuration

2 x 2 EPA5

CodeBookSubsetRestriction
bitmap

000011 for fixed RI = 1
010000 for fixed RI = 2

010011 for UE reported RI
Antenna correlation Low Low High

RI configuration
Fixed RI=2 and

follow RI
Fixed RI=1

and follow RI
Fixed RI=2

and follow RI
SNR dB 0 20 20

)( j
ocN dB[mW/15kHz] -98 -98 -98

)(ˆ j
ororI dB[mW/15kHz] -98 -78 -78

Maximum number of HARQ
transmissions

1

Reporting mode PUSCH 3-1 (Note 3)
Reporting interval msms 5

PMI and CQI delay msms 10 or 11
ACK/NACK feedback momode Bundling
Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and

CQI estimamation 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 memeasurement 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 CQI is discarded.
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Table 9.5.1.2-2 Minimum requirement (TDD) 

Test 1 Test 2 Test 3

1 N/A [1.05] N/A 

2 [1] N/A [1.1] 

UE Category 2-5 2-5 2-5 
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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).   

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 A is as follows; given a desired coding rate R and radio block allocation 
NRB 

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-
frame. 

2. Find A such that the resulting coding rate is as close to R as possible, that is, 
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chNAR /)24(min 5L , 

subject to  

a)  A is a valid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of NRB resource 
blocks. 

b)  Segmentation is not included in this formula, but should be considered in the TBS calculation. 

c)  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 A that minimises the equation above, then the larger value is chosen per default.  

A.2.2 Reference measurement channels for FDD 

A.2.2.1 Full RB allocation 

A.2.2.1.1 QPSK 

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 (Note 1) 

1 1 1 1 1 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 1-5 1-5 1-5 1-5 1-5 1-5 
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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A.2.2.1.2 16-QAM 

Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation 

Parameter Unit Value
Channel bandwidth MHz 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 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 
(Note 1) 

1 1 1 4 4 4 

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 1-5 1-5 1-5 2-5 2-5 2-5 
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) 

A.2.2.1.3 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. 

A.2.2.2.1 QPSK 

Table A.2.2.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation 

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 QPSK QPSK 
Target Coding rate 1/3 1/3 
Payload size Bits 72 424 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 288 1440 
Total symbols per Sub-Frame 144 720 
UE Category 1-5 1-5 
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
Channel bandwidth MHz 3 3 
Allocated resource blocks 1 4 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation QPSK QPSK 
Target Coding rate 1/3 1/3 
Payload size Bits 72 392 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 288 1152 
Total symbols per Sub-Frame 144 576 
UE Category 1-5 1-5 
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 5MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value
Channel bandwidth MHz 5 5 5 
Allocated resource blocks 1 8 20 
DFT-OFDM Symbols per Sub-Frame 12 12 12 
Modulation QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 
Payload size Bits 72 808 1736 
Transport block CRC Bits 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 1 

Total number of bits per Sub-Frame Bits 288 2304 5760 
Total symbols per Sub-Frame 144 1152 2880 
UE Category 1-5 1-5 1-5 
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.2.2.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value Value
Channel bandwidth MHz 10 10 10 10 
Allocated resource blocks 1 12 20 25 
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 
Modulation QPSK QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 1/3 
Payload size Bits 72 1224 1736 2216 
Transport block CRC Bits 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 1 1 

Total number of bits per Sub-Frame Bits 288 3456 5760 7200 
Total symbols per Sub-Frame 144 1728 2880 3600 
UE Category 1-5 1-5 1-5 1-5 
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
Channel bandwidth MHz 15 15 15 
Allocated resource blocks 1 16 50 
DFT-OFDM Symbols per Sub-Frame 12 12 12 
Modulation QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 
Payload size Bits 72 1384 5160 
Transport block CRC Bits 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 1 

Total number of bits per Sub-Frame Bits 288 4608 14400 
Total symbols per Sub-Frame 144 2304 7200 
UE Category 1-5 1-5 1-5 
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.2.2.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 
Allocated resource blocks 1 18 25 50 75 
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 
Modulation QPSK QPSK QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 1/3 1/5 
Payload size Bits 72 1864 2216 5160 4392 
Transport block CRC Bits 24 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 1 1 1 

Total number of bits per Sub-Frame Bits 288 5184 7200 14400 21600 
Total symbols per Sub-Frame 144 2592 3600 7200 10800 
UE Category 1-5 1-5 1-5 1-5 1-5 
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) 

A.2.2.2.2 16-QAM 

Table A.2.2.2.2-1 Reference Channels for 1.4MHz 16-QAM with partial RB allocation 

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 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 2880 
Total symbols per Sub-Frame 144 720 
UE Category 1-5 1-5 
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. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 98 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)973GPP TS 36.101 version 8.11.0 Release 8

Table A.2.2.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 3 3 
Allocated resource blocks 1 4 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size Bits 408 1736 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 2304 
Total symbols per Sub-Frame 144 576 
UE Category 1-5 1-5 
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.2.2.2.2-3 Reference Channels for 5MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 5 5 
Allocated resource blocks 1 8 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size Bits 408 3496 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 4608 
Total symbols per Sub-Frame 144 1152 
UE Category 1-5 1-5 
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.2.2.2.2-4 Reference Channels for 10MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 10 10 
Allocated resource blocks 1 12 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size Bits 408 5160 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 6912 
Total symbols per Sub-Frame 144 1728 
UE Category 1-5 1-5 
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.2.2.2.2-5 Reference Channels for 15MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 15 15 
Allocated resource blocks 1 16 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 1/2 
Payload size Bits 408 4584 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 9216 
Total symbols per Sub-Frame 144 2304 
UE Category 1-5 1-5 
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.2.2.2.2-6 Reference Channels for 20MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 20 20 
Allocated resource blocks 1 18 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 1/2 
Payload size Bits 408 5160 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 

1 1 

Total number of bits per Sub-Frame Bits 576 10368 
Total symbols per Sub-Frame 144 2592 
UE Category 1-5 1-5 
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) 

A.2.2.2.3 64-QAM 

[FFS] 

A.2.3 Reference measurement channels for TDD 

For TDD,the measurement channel is based on DL/UL configuration ratio of 2DL:2UL. 
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A.2.3.1 Full RB allocation 

A.2.3.1.1 QPSK 

Table A.2.3.1.1-1 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 
Uplink-Downlink Configuration (Note 2) 1 1 1 1 1 1 
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 
  For Sub-Frame 2,3,7,8 Bits 600 1544 2216 5160 4392 4584 
Transport block CRC Bits 24 24 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 1 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 1728 4320 7200 14400 21600 28800 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 864 2160 3600 7200 10800 14400 
UE Category 1-5 1-5 1-5 1-5 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

A.2.3.1.2 16-QAM 

Table A.2.3.1.2-1 Reference Channels for 16-QAM 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 
Uplink-Downlink Configuration (Note 2) 1 1 1 1 1 1 
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 
  For Sub-Frame 2,3,7,8 Bits 2600 4264 4968 21384 21384 19848 
Transport block CRC Bits 24 24 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 4 4 4 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 3456 8640 14400 28800 43200 57600 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 864 2160 3600 7200 10800 14400 
UE Category 1-5 1-5 1-5 2-5 2-5 2-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

A.2.3.1.3 64-QAM 

[FFS] 
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A.2.3.2 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. 

A.2.3.2.1 QPSK 

Table A.2.3.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 1.4 1.4 
Allocated resource blocks 1 5 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation QPSK QPSK 
Target Coding rate 1/3 1/3 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 424 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 288 1440 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 720 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

 Table A.2.3.2.1-2 Reference Channels for 3MHz QPSK with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 3 3 
Allocated resource blocks 1 4 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation QPSK QPSK 
Target Coding rate 1/3 1/3 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 392 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 288 1152 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 576 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 
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Table A.2.3.2.1-3 Reference Channels for 5MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value
Channel bandwidth MHz 5 5 5 
Allocated resource blocks 1 8 20 
Uplink-Downlink Configuration 1 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 12 
Modulation QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 808 1736 
Transport block CRC Bits 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 
Total number of bits per Sub-Frame Bits 
  For Sub-Frame 2,3,7,8 288 2304 5760 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 1152 2880 
UE Category 1-5 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

Table A.2.3.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value Value
Channel bandwidth MHz 10 10 10 10 
Allocated resource blocks 1 12 20 25 
Uplink-Downlink Configuration (Note 2) 1 1 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 
Modulation QPSK QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 1/3 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 1224 1736 2216 
Transport block CRC Bits 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 288 3456 5760 7200 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 1728 2880 3600 
UE Category 1-5 1-5 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 
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Table A.2.3.2.1-5 Reference Channels for 15MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value
Channel bandwidth MHz 15 15 15 
Allocated resource blocks 1 16 50 
Uplink-Downlink Configuration (Note 2) 1 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 12 
Modulation QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 1384 5160 
Transport block CRC Bits 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 288 4608 14400 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 2304 7200 
UE Category 1-5 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

Table A.2.3.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation 

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 
Allocated resource blocks 1 18 25 50 75 
Uplink-Downlink Configuration (Note 2) 1 1 1 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 
Modulation QPSK QPSK QPSK QPSK QPSK 
Target Coding rate 1/3 1/3 1/3 1/3 1/5 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 72 1864 2216 5160 4392 
Transport block CRC Bits 24 24 24 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 1 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 288 5184 7200 14400 21600 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 2592 3600 7200 10800 
UE Category 1-5 1-5 1-5 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 
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A.2.3.2.2 16-QAM 

Table A.2.3.2.2-1 Reference Channels for 1.4MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 1.4 1.4 
Allocated resource blocks 1 5 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 2152 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 2880 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 720 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

Table A.2.3.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 3 3 
Allocated resource blocks 1 4 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 1736 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 2304 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 576 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 
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Table A.2.3.2.2-3 Reference Channels for 5MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 5 5 
Allocated resource blocks 1 8 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 3496 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 4608 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 1152 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

Table A.2.3.2.2-4 Reference Channels for 10MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 10 10 
Allocated resource blocks 1 12 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 3/4 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 5160 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 6912 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 1728 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 
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Table A.2.3.2.2-5 Reference Channels for 15MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 15 15 
Allocated resource blocks 1 16 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 1/2 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 4584 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 9216 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 2304 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

Table A.2.3.2.2-6 Reference Channels for 20MHz 16-QAM with partial RB allocation 

Parameter Unit Value Value
Channel bandwidth MHz 20 20 
Allocated resource blocks 1 18 
Uplink-Downlink Configuration (Note 2) 1 1 
DFT-OFDM Symbols per Sub-Frame 12 12 
Modulation 16QAM 16QAM 
Target Coding rate 3/4 1/2 
Payload size 
  For Sub-Frame 2,3,7,8 Bits 408 5160 
Transport block CRC Bits 24 24 
Number of code blocks per Sub-Frame 
(Note 1) 
  For Sub-Frame 2,3,7,8 1 1 
Total number of bits per Sub-Frame 
  For Sub-Frame 2,3,7,8 Bits 576 10368 
Total symbols per Sub-Frame 
  For Sub-Frame 2,3,7,8 144 2592 
UE Category 1-5 1-5 
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) 
Note 2:     As per Table 4.2-2 in TS 36.211 [4] 

A.2.3.2.3 64-QAM 

[FFS] 

A.3 DL reference measurement channels 

A.3.1 General 

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload 
size per sub-frame is varied in order to keep the code rate constant throughout a frame. 
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No user data is scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB). 

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation 
NRB 

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-
frame. 

2. Find A such that the resulting coding rate is as close to R as possible, that is, 

chNAR /)24(min 5L , 

subject to  

a) A is a valid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of NRB resource 
blocks.  

b) Segmentation is not included in this formula, but should be considered in the TBS calculation. 

3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default.  

4. For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol): 
2UL 

A.3.2 Reference measurement channel for receiver 
characteristics 

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the 
exception of sub-clause 7.4 (Maximum input level). 

Tables A.3.2-3 and A.3.2-4 are applicable for sub-clause 7.4 (Maximum input level). 

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific 
bandwidths.  
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Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 10 10 10 10 10 10 
Modulation QPSK QPSK QPSK QPSK QPSK QPSK 
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 
Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 1320 2216 4392 6712 8760 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 152 872 1800 4392 6712 8760 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1 1 1 1 2 2 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 1 1 1 1 2 2 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1368 3780 6300 13800 20700 27600 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 528 2940 5460 12960 19860 26760 
Max. Throughput averaged over 1 frame kbps 341.6 1143.

2 
1952.

8 
3952.

8 
6040.

8 
7884 

UE Category 1-5 1-5 1-5 1-5 1-5 1-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3: 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.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD) 

Parameter Unit Value

Channel Bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Uplink-Downlink Configuration (Note 6) 1 1 1 1 1 1 
Allocated subframes per Radio Frame (D+S) 4 4+2 4+2 4+2 4+2 4+2 
Number of HARQ Processes Processes 7 7 7 7 7 7 
Maximum number of HARQ transmission 1 1 1 1 1 1 
Modulation QPSK QPSK QPSK QPSK QPSK QPSK 
Target coding rate 1/3 1/3 1/3 1/3 1/3 1/3 
Information Bit Payload per Sub-Frame Bits 
  For Sub-Frame 4, 9 408 1320 2216 4392 6712 8760 
  For Sub-Frame 1, 6 n/a 968 1544 3240 4968 6712 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 208 1064 1800 4392 6712 8760 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frame 4, 9 1 1 1 1 2 2 
  For Sub-Frame 1, 6 n/a 1 1 1 1 2 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 1 1 1 1 2 2 
Binary Channel Bits Per Sub-Frame Bits 
  For Sub-Frame 4, 9 1368 3780 6300 13800 20700 27600 
  For Sub-Frame 1, 6 n/a 3276 5556 11256 16956 22656 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 672 3084 5604 13104 20004 26904 
Max. Throughput averaged over 1 frame kbps 102.4 564 932 1965.

6
3007.

2
3970.
4

UE Category 1-5 1-5 1-5 1-5 1-5 1-5 
Note 1: For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz 

channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH 
for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs. 

Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with 
insufficient PDCCH performance 

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4:     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). 
Note 5: As per Table 4.2-2 in TS 36.211 [4] 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 110 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)1093GPP TS 36.101 version 8.11.0 Release 8

Table A.3.2-3 Fixed Reference Channel for Maximum input level for UE Categories 3-5 (FDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 10 10 10 10 10 10 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 14112 30576 46888 61664 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6456 12576 28336 45352 61664 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 2 3 5 8 11 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 3 5 8 11 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 18900 41400 62100 82800 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 8820 16380 38880 59580 80280 
Max. Throughput averaged over 1 frame kbps 2387.2 7448.8 12547 27294 42046 55498 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH 

for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.2-3a Fixed Reference Channel for Maximum input level for UE Category 1 (FDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 18 17 17 17 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 10 10 10 10 10 10 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 10296 10296 10296 10296 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6456 8248 10296 10296 10296 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 2 2 2 2 2 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 2 2 2 2 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 13608 14076 14076 14076 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 8820 11088 14076 14076 14076 
Max. Throughput averaged over 1 frame kbps 2387.2 7448.8 9079.6 9266.4 9266.4 9266.4 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH 

for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.2-3b Fixed Reference Channel for Maximum input level for UE Category 2 (FDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 83
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 10 10 10 10 10 10 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 14112 30576 46888 51024 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6456 12576 28336 45352 48936 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 2 3 5 8 9 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 3 5 8 8 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 18900 41400 62100 68724 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 8820 16380 38880 59580 66204 
Max. Throughput averaged over 1 frame kbps 2387.2 7448.8 12547 27294 42046 45713 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH 

for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.2-4 Fixed Reference Channel for Maximum input level for UE Categories 3-5 (TDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Subcarriers per resource block 12 12 12 12 12 12 
Uplink-Downlink Configuration  (Note 6) 1 1 1 1 1 1 
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 7 7 7 7 7 7 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload per Sub-Frame 
  For Sub-Frames 4,9 Bits 2984 8504 14112 30576 46888 61664 
  For Sub-Frames 1,6 Bits n/a 6968 11448 23688 35160 46888 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6968 12576 30576 45352 61664 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frames 4,9 1 2 3 5 8 11 
  For Sub-Frames 1,6 n/a 2 3 5 7 9 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 3 5 8 11 
Binary Channel Bits per Sub-Frame 
  For Sub-Frames 4,9 Bits 4104 11340 18900 41400 62100 82800 
  For Sub-Frames 1,6 n/a 9828 16668 33768 50868 67968 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 9252 16812 39312 60012 80712 
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 6369.6 13910 20945 27877 
Note 1: For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 

3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special 
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs. 

Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH 
performance 

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4:     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). 
Note 5: As per Table 4.2-2 in TS 36.211 [4] 
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Table A.3.2-4a Fixed Reference Channel for Maximum input level for UE Category 1 (TDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 18 17 17 17 
Subcarriers per resource block 12 12 12 12 12 12 
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1 
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 7 7 7 7 7 7 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload per Sub-Frame 
  For Sub-Frames 4,9 Bits 2984 8504 10296 10296 10296 10296 
  For Sub-Frames 1,6 Bits n/a 6968 8248 7480 7480 7480 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6968 8248 10296 10296 10296 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frames 4,9 1 2 2 2 2 2 
  For Sub-Frames 1,6 n/a 2 2 2 2 2 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 2 2 2 2 
Binary Channel Bits per Sub-Frame 
  For Sub-Frames 4,9 Bits 4104 11340 13608 14076 14076 14076 
  For Sub-Frames 1,6 n/a 9828 11880 11628 11628 11628 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 9252 11520 14076 14076 14076 
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 4533.6 4584.8 4584.8 4584.8 
Note 1: For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 

3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special 
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs. 

Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH 
performance 

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4:     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) 
Note 5: As per Table 4.2-2 in TS 36.211 [4] 
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Table A.3.2-4b Fixed Reference Channel for Maximum input level for UE Category 2 (TDD) 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 83 
Subcarriers per resource block 12 12 12 12 12 12 
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1 
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Number of HARQ Processes Processes 7 7 7 7 7 7 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Information Bit Payload per Sub-Frame 
  For Sub-Frames 4,9 Bits 2984 8504 14112 30576 46888 51024 
  For Sub-Frames 1,6 Bits n/a 6968 11448 23688 35160 39232 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 6968 12576 30576 45352 51024 
Transport block CRC Bits 24 24 24 24 24 24 
Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frames 4,9 1 2 3 5 8 9 
  For Sub-Frames 1,6 n/a 2 3 5 7 7 
  For Sub-Frame 5 n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 n/a 2 3 5 8 8 
Binary Channel Bits per Sub-Frame 
  For Sub-Frames 4,9 Bits 4104 11340 18900 41400 62100 68724 
  For Sub-Frames 1,6 n/a 9828 16668 33768 50868 56340 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits n/a 9252 16380 39312 60012 66636 
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 6369.6 13910 20945 23154 
Note 1: For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 

3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special 
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs. 

Note 2:    For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH 
performance 

Note 3:    Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4:    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) 
Note 5: As per Table 4.2-2 in TS 36.211 [4] 
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A.3.3 Reference measurement channels for PDSCH performance 
requirements (FDD) 

A.3.3.1 Single-antenna transmission (Common Reference Symbols) 

Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3 

Parameter Unit Value

Reference channel R.4 
FDD 

R.2 
FDD 

Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 50 
Allocated subframes per Radio Frame 10 10 
Modulation QPSK QPSK 
Target Coding Rate 1/3 1/3 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 4392 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 152 4392 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 1 
  For Sub-Frame 5 n/a n/a 
  For Sub-Frame 0 1 1 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1368 13800 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 528 12960 
Max. Throughput averaged over 1 frame Mbps 0.342 3.953 
UE Category 1-5 1-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated 

to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.3.1-2: Fixed Reference Channel 16QAM R=1/2 

Parameter Unit Value
Reference channel R.3 

FDD 
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 50 
Allocated subframes per Radio Frame 10 
Modulation 16QAM 
Target Coding Rate 1/2 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 14112 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 12960 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 3 
  For Sub-Frame 5 n/a 
  For Sub-Frame 0 3 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 27600 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 25920 
Max. Throughput averaged over 1 frame Mbps 12.586 
UE Category 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated 

to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.3.1-3: Fixed Reference Channel 64QAM R=3/4 

Parameter Unit Value
Reference channel R.5  

FDD 
R.6 
FDD 

R.7 
FDD 

R.8 
FDD 

R.9 FDD 

Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 15 25 50 75 100 
Allocated subframes per Radio Frame 10 10 10 10 10 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 8504 14112 30576 46888 61664 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 6456 12576 28336 45352 61664 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 2 3 5 8 11 
  For Sub-Frame 5 n/a n/a n/a n/a n/a 
  For Sub-Frame 0 2 3 5 8 11 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 11340 18900 41400 62100 82800 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 8820 16380 38880 59580 80280 
Max. Throughput averaged over 1 frame Mbps 7.449 12.547 27.294 42.046 55.498 
UE Category 1-5 2-5 2-5 2-5 3-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge) 

Parameter Unit Value
Reference channel R.0 

FDD 
R.1 
FDD 

Channel bandwidth MHz 1.4 3 5 10/20 15 20 
Allocated resource blocks 1 1 
Allocated subframes per Radio Frame 10 10 
Modulation 16QAM 16QAM 
Target Coding Rate 1/2 1/2 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 224 256 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 224 256 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 1 
  For Sub-Frame 5 n/a n/a 
  For Sub-Frame 0 1 1 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 504 552 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 504 552 
Max. Throughput averaged over 1 frame Mbps 0.202 0.230 
UE Category 1-5 1-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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.3.3.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration) 

Parameter Unit Value
Reference channel R.29 FDD 

(MBSFN) 
Channel bandwidth MHz 10 
Allocated resource blocks 1 
MBSFN Configuration TBD 
Allocated subframes per Radio Frame 4 
Modulation 16QAM 
Target Coding Rate 1/2 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 256 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 256 
  For Sub-Frame 1,2,3,6,7,8 Bits 0 (MBSFN) 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 4,9 1 
  For Sub-Frame 5 n/a 
  For Sub-Frame 0 1 
  For Sub-Frame 1,2,3,6,7,8 0 (MBSFN) 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9 Bits 552 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 552 
  For Sub-Frame 1,2,3,6,7,8 Bits 0 (MBSFN) 
Max. Throughput averaged over 1 frame kbps 76.8 
UE Category 1-5 
Note 1: 2 symbols allocated to PDCCH 
Note 2: Reference signal, synchronization signals and  PBCH 

allocated as per TS 36.211 [4] 
Note 3:      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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A.3.3.2 Multi-antenna transmission (Common Reference Symbols) 

A.3.3.2.1 Two antenna ports 

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports 

Parameter Unit Value
Reference channel R.10 

FDD 
R.11 
FDD 

R.30 
FDD 

Channel bandwidth MHz 10 10 20 
Allocated resource blocks 50 50 100 
Allocated subframes per Radio Frame 10 10 10 
Modulation QPSK 16QAM 16QAM 
Target Coding Rate 1/3 1/2 1/2 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4392 12960 25456 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 4392 12960 25456 
Number of Code Blocks per Sub-Frame 
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1 3 5 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 1 3 5 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13200 26400 52800 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 12384 24768 51168 
Max. Throughput averaged over 1 frame Mbps 3.953 11.664 22.910 
UE Category 1-5 2-5 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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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A.3.3.2.2 Four antenna ports 

Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports 

Parameter Unit Value
Reference channel R.12 

FDD 
R.13 
FDD 

R.14 
FDD 

Channel bandwidth MHz 1.4 10 10 
Allocated resource blocks 6 50 50 
Allocated subframes per Radio Frame 10 10 10 
Modulation QPSK QPSK 16QAM 
Target Coding Rate 1/3 1/3 1/2 
Information Bit Payload 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 4392 12960 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 152 3624 11448 
Number of Code Blocks per Sub-Frame
(Note 3) 
  For Sub-Frames 1,2,3,4,6,7,8,9 1 1 3 
  For Sub-Frame 5 n/a n/a n/a 
  For Sub-Frame 0 1 1 2 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1248 12800 25600 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 480 12032 24064 
Max. Throughput averaged over 1 
frame 

Mbps 0.342 3.876 11.513 

UE Category 1-5 1-5 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz 
Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3:      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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A.3.3.3 [RMC for UE-Specific Reference Symbols] 

A.3.4 Reference measurement channels for PDSCH performance 
requirements (TDD) 

A.3.4.1 Single-antenna transmission (Common Reference Symbols) 

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3 

Parameter Unit Value

Reference channel R.4 
TDD 

R.2 
TDD 

Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 50 
Uplink-Downlink Configuration (Note 4) 1 1 
Allocated subframes per Radio Frame (D+S) 4+2 4+2 
Modulation QPSK QPSK 
Target Coding Rate 1/3 1/3 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 408 4392 
  For Sub-Frames 1,6 Bits n/a 3240 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 208 4392 
Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frames 4,9 1 1 
  For Sub-Frames 1,6 n/a 1 
  For Sub-Frame 5 n/a n/a 
  For Sub-Frame 0 1 1 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 1368 13800 
  For Sub-Frames 1,6 Bits n/a 11256 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 672 13104 
Max. Throughput averaged over 1 frame Mbps 0.102 1.966 
UE Category 1-5 1-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated 

to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, 
only 2 OFDM symbols are allocated to PDCCH. 

Note 2: For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) 
to avoid problems with insufficient PDCCH performance at the test point.  

Note 3: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4: As per Table 4.2-2 in TS 36.211 [4] 
Note 5:      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.3.4.1-2: Fixed Reference Channel 16QAM R=1/2 

Parameter Unit Value
Reference channel R.3 

TDD 
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 50 
Uplink-Downlink Configuration (Note 3) 1 
Allocated subframes per Radio Frame (D+S) 4+2 
Modulation 16QAM 
Target Coding Rate 1/2 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 14112 
  For Sub-Frames 1,6 Bits 11448 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 12960 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 4,9 3 
  For Sub-Frames 1,6 2 
  For Sub-Frame 5 n/a 
  For Sub-Frame 0 3 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 27600 
  For Sub-Frames 1,6 Bits 22512 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 26208 
Max. Throughput averaged over 1 frame Mbps 6.408 
UE Category 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 
OFDM symbols are allocated to PDCCH. 

Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3: As per Table 4.2-2 in TS 36.211 [4] 
Note 4:      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.3.4.1-3: Fixed Reference Channel 64QAM R=3/4 

Parameter Unit Value
Reference channel R.5 

TDD 
R.6 TDD R.7 

TDD 
R.8 
TDD 

R.9 
TDD 

Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 15 25 50 75 100 
Uplink-Downlink Configuration (Note 3) 1 1 1 1 1 
Allocated subframes per Radio Frame (D+S) 4+2 4+2 4+2 4+2 4+2 
Modulation 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM 
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 8504 14112 30576 46888 61664 
  For Sub-Frames 1,6 Bits 6968 11448 23688 35160 46888 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 6968 12576 30576 45352 61664 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 4,9 2 3 5 8 11 
  For Sub-Frames 1,6 2 2 4 6 8 
  For Sub-Frame 5 n/a n/a n/a n/a n/a 
  For Sub-Frame 0 2 3 5 8 11 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 11340 18900 41400 62100 82800 
  For Sub-Frames 1,6 Bits 9828 16668 33768 50868 67968 
  For Sub-Frame 5 Bits n/a n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 9252 16812 39312 60012 80712 
Max. Throughput averaged over 1 frame Mbps 3.791 6.370 13.910 20.945 27.877 
UE Category 1-5 2-5 2-5 2-5 3-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH 

for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols 
are allocated to PDCCH. 

Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3: As per Table 4.2-2 TS 36.211 [4] 
Note 4:      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. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 124 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)1233GPP TS 36.101 version 8.11.0 Release 8

Table A.3.4.1-4: Fixed Reference Channel Single PRB 

Parameter Unit Value
Reference channel R.0 

TDD 
R.1 TDD 

Channel bandwidth MHz 1.4 3 5 10/20 15 20 
Allocated resource blocks 1 1 
Uplink-Downlink Configuration (Note 3) 1 1 
Allocated subframes per Radio Frame (D+S) 4+2 4+2 
Modulation 16QAM 16QAM 
Target Coding Rate 1/2 1/2 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 224 256 
  For Sub-Frames 1,6 Bits 208 208 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 224 256 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 4,9 1 1 
  For Sub-Frames 1,6 1 1 
  For Sub-Frame 5 n/a n/a 
  For Sub-Frame 0 1 1 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 504 552 
  For Sub-Frames 1,6 Bits 456 456 
  For Sub-Frame 5 Bits n/a n/a 
  For Sub-Frame 0 Bits 504 552 
Max. Throughput averaged over 1 frame Mbps 0.109 0.118 
UE Category 1-5 1-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 
OFDM symbols are allocated to PDCCH. 

Note 2: Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4] 
Note 3: As per Table 4.2-2 in TS 36.211 [4] 
Note 4:      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.3.4.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration) 

Parameter Unit Value
Reference channel R.29 TDD 

(MBSFN) 
Channel bandwidth MHz 10 
Allocated resource blocks 1 
MBSFN Configuration [TBD] 
Uplink-Downlink Configuration (Note 3) 1 
Allocated subframes per Radio Frame (D+S) 2+2 
Modulation 16QAM 
Target Coding Rate 1/2 
Information Bit Payload 
  For Sub-Frames 4,9 Bits 0 (MBSFN) 
  For Sub-Frames 1,6 Bits 208 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 256 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 4,9 Bits 0 (MBSFN) 
  For Sub-Frames 1,6 Bits 1 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 1 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 0 (MBSFN) 
  For Sub-Frames 1,6 Bits 456 
  For Sub-Frame 5 Bits n/a 
  For Sub-Frame 0 Bits 552 
Max. Throughput averaged over 1 frame kbps 67.2
UE Category 1-5 
Note 1: 2 symbols allocated to PDCCH 
Note 2: Reference signal, synchronization signals and  PBCH allocated as 

per TS 36.211 [4] 
Note 3: as per Table 4.2-2 in TS 36.211 [4] 
Note 4:      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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A.3.4.2 Multi-antenna transmission (Common Reference Signals) 

A.3.4.2.1 Two antenna ports 

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports 

Parameter Unit Value
Reference channel R.10 

TDD 
R.11 
TDD 

[R.11-1 
TDD] 

R.30 
TDD 

Channel bandwidth MHz 10 10 10 20 
Allocated resource blocks 50 50 50 100 
Uplink-Downlink Configuration (Note 3) 1 1 1 1 
Allocated subframes per Radio Frame 
(D+S) 

4+2 4+2 4+2 4+2 

Modulation QPSK 16QAM 16QAM 16QAM 
Target Coding Rate 1/3 1/2 1/2 1/2 
Information Bit Payload 
  For Sub-Frames 4,9  Bits 4392 12960 12960 25456 
  For Sub-Frames 1,6 3240 9528 9528 22920 
  For Sub-Frame 5 Bits n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 4392 12960 n/a 25456 
Number of Code Blocks per Sub-Frame 
(Note 4) 
  For Sub-Frames 4,9  1 3 3 5 
  For Sub-Frames 1,6 1 2 2 4 
  For Sub-Frame 5 n/a n/a n/a n/a 
  For Sub-Frame 0 1 3 n/a 5 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 13200 26400 26400 52800 
  For Sub-Frames 1,6 10656 21312 21312 42912 
  For Sub-Frame 5 Bits n/a n/a n/a n/a 
  For Sub-Frame 0 Bits 12528 25056 n/a 51456 
Max. Throughput averaged over 1 frame Mbps 1.966 5.794 4.498 12.221 
UE Category 1-5 2-5 2-5 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 
OFDM symbols are allocated to PDCCH. 

Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 3: As per Table 4.2-2 in TS 36.211 [4] 
Note 4:      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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A.3.4.2.2 Four antenna ports 

Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports 

Parameter Unit Value
Reference channel R.12 

TDD 
R.13 
TDD 

R.14 
TDD 

Channel bandwidth MHz 1.4 10 10 
Allocated resource blocks 6 50 50 
Uplink-Downlink Configuration (Note 4) 1 1 1 
Allocated subframes per Radio Frame 
(D+S) 

4+2 4+2 4+2 

Modulation QPSK QPSK 16QAM 
Target Coding Rate 1/3 1/3 1/2 
Information Bit Payload 
  For Sub-Frames 4,9  Bits 408 4392 12960 
  For Sub-Frames 1,6 Bits n/a 3240 9528 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 208 4392  n/a 
Number of Code Blocks per Sub-Frame
(Note 5) 
  For Sub-Frames 4,9  1 1 3 
  For Sub-Frames 1,6 n/a 1 2 
  For Sub-Frame 5 n/a n/a n/a 
  For Sub-Frame 0 1 1  n/a 
Binary Channel Bits Per Sub-Frame 
  For Sub-Frames 4,9  Bits 1248 12800 25600 
  For Sub-Frames 1,6 n/a 10256 20512 
  For Sub-Frame 5 Bits n/a n/a n/a 
  For Sub-Frame 0 Bits 624 12176  n/a 
Max. Throughput averaged over 1 
frame 

Mbps 0.102 1.966 4.498 

UE Category 1-5 1-5 2-5 
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 

PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 
OFDM symbols are allocated to PDCCH. 

Note 2:  For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to 
avoid problems with insufficient PDCCH performance at the test point. 

Note 3: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 4: As per Table 4.2-2 in TS 36.211 [4] 
Note 5:      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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A.3.4.3 [RMC for UE-Specific Reference Symbols] 

Table A.3.4.3-1: Fixed Reference Channel for UE-specific reference symbols 

Parameter Unit Value

Reference channel R.25 
TDD 

R.26 
TDD 

R.27 
TDD 

R.28 
TDD 

Channel bandwidth MHz 10 10 10 10 

Allocated resource blocks 50 
4

50 
4

50 
4

1 

Uplink-Downlink Configuration (Note 3) 1 1 1 1 

Allocated subframes per Radio Frame (D+S) 4+2 4+2 4+2 4+2 

Modulation QPSK 16QAM 64QAM 16QAM 

Target Coding Rate 1/3 1/2 3/4 1/2 

Information Bit Payload 

  For Sub-Frames 4,9 Bits 4392 12960 28336 224 

  For Sub-Frames 1,6 Bits 3240 9528 22920 176 

  For Sub-Frame 5 Bits n/a n/a n/a n/a 

  For Sub-Frame 0 Bits 2984 9528 22152 224 

Number of Code Blocks per Sub-Frame 
(Note 5) 
  For Sub-Frames 4,9 1 3 5 1 

  For Sub-Frames 1,6 1 2 4 1 

  For Sub-Frame 5 n/a n/a n/a n/a 

  For Sub-Frame 0 1 2 4 1 

Binary Channel Bits Per Sub-Frame 

  For Sub-Frames 4,9  Bits 12600 25200 37800 504 

  For Sub-Frames 1,6 Bits 10356 20712 31068 420 

  For Sub-Frame 5 Bits n/a n/a n/a n/a 

  For Sub-Frame 0 Bits 10332 20664 30996 504 

Max. Throughput averaged over 1 frame Mbps 1.825 5.450 12.466 0.102 

UE Category 1-5 2-5 2-5 1-5 

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to 
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 
OFDM symbols are allocated to PDCCH. 

Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4] 
Note 3: as per Table 4.2-2 in TS 36.211 [4] 
Note 4:     For R.25, R.26 and R.27, 50 resource blocks are allocated in sub-frames 1–9 and 41 resource blocks 

(RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.   
Note 5:      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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A.3.5 Reference measurement channels for PDCCH/PCFICH 
performance requirements 

A.3.5.1 FDD 

Table A.3.5.1-1: Reference Channel FDD 

Parameter Unit Value

Reference channel R.15 FDD R.16 FDD R.17 FDD 
Number of transmitter antennas 1 2 4 
Channel bandwidth MHz 10 1.4 10 
Number of OFDM symbols for PDCCH symbols 2 2 2 
Aggregation level CCE 8  2 4 
DCI Format Format 1 Format 2 Format 2 
Cell ID 0 0 0 
Payload (without CRC) Bits 31 31 46 

A.3.5.2 TDD 

Table A.3.5.2-1: Reference Channel TDD 

Parameter Unit Value

Reference channel R.15 TDD R.16 TDD R.17 TDD 
Number of transmitter antennas 1 2 4 
Channel bandwidth MHz 10 1.4 10 
Number of OFDM symbols for PDCCH symbols 2 2 2 
Aggregation level CCE 8  2 4 
DCI Format Format 1 Format 2 Format 2 
Cell ID 0 0 0 
Payload (without CRC) Bits 34 34 49 

A.3.6 Reference measurement channels for PHICH performance 
requirements 

Table A.3.6-1: Reference Channel FDD/TDD 

Parameter Unit Value

Reference channel R.18 R.19 R.20 R.24 

Number of transmitter antennas 1 2 4 1 

Channel bandwidth MHz 10 1.4 10 10 

User roles (Note 1) [W I1 I2] [W I1 I2] [W I1 I2] [W I1] 

Resource allocation (Note 2) [(0,0) (0,1) (0,4)] [(0,0) (0,1) (0,4)] [(0,0) (0,1) (0,4)] [(0,0) (0,1)] 

Power offsets (Note 3) dB [-4 0 -3] [-4 0 -3] [-4 0 -3] [0 -3] 

Payload (Note 4) [A R R] [A R R] [A R R] [A R] 

Note 1: W=wanted user, I1=interfering user 1, I2=interfering user 2. 
Note 2: The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH). The remaining PHICH 

groups (other than group zero) shall contain zeros. 
Note 3: The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH 

relative to the first interfering user. 
Note 4: A=fixed ACK, R=random ACK/NACK. 
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A.3.7 Reference measurement channels for PBCH performance 
requirements 

Table A.3.7-1: Reference Channel FDD/TDD 

Parameter Unit Value
Reference channel R.21 R.22 R.23 
Number of transmitter antennas 1 2 4 
Channel bandwidth MHz 1.4 1.4 1.4 
Modulation QPSK  QPSK  QPSK  
Target coding rate 40/1920 40/1920 40/1920 
Payload (without CRC) Bits 24 24 24 

A.4 CSI reference measurement channels 
This section defines the DL signal applicable to the reporting of channel quality information (Clause 9.2, 9.3 and 9.5). 

The reference channel in Table A.4-1 complies with the CQI definition specified in Sec. 7.2.3 of [6].  Table A.4-3 
specifies the transport format corresponding to each CQI for single antenna transmission. Table A.4-3a specifies the 
transport format corresponding to each CQI for dual antenna transmission. 

Table A.4-1: Reference channel for CQI requirements (FDD) full PRB allocation 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 8 8 8 8 8 8 
Modulation Table 

A.4-3 
Table 
A.4-
3a 

Target coding rate Table 
A.4-3 

Table 
A.4-
3a 

Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Note 1: 3 symbols allocated to PDCCH  
Note 2: Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead 

Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 15 25 50 75 100 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 4 4 4 4 4 4 
Modulation Table 

A.4-3 
Table 
A.4-
3a 

Target coding rate Table 
A.4-3 

Table 
A.4-
3a 

Number of HARQ Processes Processes 10 10 10 10 10 10 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Note 1: 3 symbols allocated to PDCCH  
Note 2:     UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and 

synchronization signal overhead 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 131 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)1303GPP TS 36.101 version 8.11.0 Release 8

Table A.4-3: Transport format corresponding to each CQI index for 50 PRB allocation single antenna 
transmission 

CQI index Modulation Target code rate Imcs Information
Bit Payload 
(Subframes 

1,2,3,4,6,7,8,9)

Binary
Channel Bits 

Per Sub-
Frame 

(Subframes 
1,2,3,4,6,7,8,9)

Actual Code
rate  

0 out of range out of range DTX - - - 

1 QPSK 0.0762 0 1384 12600 0.1117 
2 QPSK 0.1172 0 1384 12600 0.1117 

3 QPSK 0.1885 2 2216 12600 0.1778 

4 QPSK 0.3008 4 3624 12600 0.2895 

5 QPSK 0.4385 6 5160 12600 0.4114 
6 QPSK 0.5879 8 6968 12600 0.5549 
7 16QAM 0.3691 11 8760 25200 0.3486 
8 16QAM 0.4785 13 11448 25200 0.4552 

9 16QAM 0.6016 16 15264 25200 0.6067 
10 64QAM 0.4551 18 16416 37800 0.4349 

11 64QAM 0.5537 21 21384 37800 0.5663 

12 64QAM 0.6504 23 25456 37800 0.6741 

13 64QAM 0.7539 25 28336 37800 0.7503 

14 64QAM 0.8525 27 31704 37800 0.8394 

15 64QAM 0.9258 27 31704 37800 0.8394 
Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. 

Table A.4-3a: Transport format corresponding to each CQI index for 50 PRB allocation dual antenna 
transmission 

CQI index Modulation Target code rate Imcs Information
Bit Payload 
(Subframes 

1,2,3,4,6,7,8,9)

Binary
Channel Bits 

Per Sub-
Frame 

(Subframes 
1,2,3,4,6,7,8,9)

Actual Code
rate  

0 out of range out of range DTX - - - 

1 QPSK 0.0762 0 1384 12000 0.1173  

2 QPSK 0.1172 0 1384 12000 0.1173  

3 QPSK 0.1885 2 2216 12000 0.1867  

4 QPSK 0.3008 4 3624 12000 0.3040  

5 QPSK 0.4385 6 5160 12000 0.4320  

6 QPSK 0.5879 8 6968 12000 0.5827  

7 16QAM 0.3691 11 8760 24000 0.3660  

8 16QAM 0.4785 13 11448 24000 0.4780  

9 16QAM 0.6016 15 14112 24000 0.5890  

10 64QAM 0.4551 18 16416 36000 0.4567  

11 64QAM 0.5537 20 19848 36000 0.5520  

12 64QAM 0.6504 22 22920 36000 0.6373  

13 64QAM 0.7539 24 27376 36000 0.7611  

14 64QAM 0.8525 26 30576 36000 0.8500  

15 64QAM 0.9258 27 31704 36000 0.8813  

Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-
frame#1 or #6) shall be used for the retransmission.
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Table A.4-4: Reference channel for CQI requirements (FDD) 6 PRB allocation 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 6 6 6 6 6 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 8 8 8 8 8 8 
Modulation Table 

A.4-6 
Target coding rate Table 

A.4-6 
Number of HARQ Processes Processes 8 8 8 8 8 8 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Note 1: 3 symbols allocated to PDCCH 
Note 2: Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead 

Table A.4-5: Reference channel for CQI requirements (TDD) 6 PRB allocation 

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20 
Allocated resource blocks 6 6 6 6 6 6 
Subcarriers per resource block 12 12 12 12 12 12 
Allocated subframes per Radio Frame 4 4 4 4 4 4 
Modulation Table 

A.4-6 
Target coding rate Table 

A.4-6 
Number of HARQ Processes Processes 10 10 10 10 10 10 
Maximum number of HARQ transmissions 1 1 1 1 1 1 
Note 1: 3 symbols allocated to PDCCH 
Note 2:     UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and 

synchronization signal overhead 

Table A.4-6: Transport format corresponding to each CQI index for 6 PRB allocation 

CQI index Modulation Target code rate Imcs Information
Bit Payload 
(Subframes 

1,2,3,4,6,7,8,9)

Binary
Channel Bits 

Per Sub-
Frame 

(Subframes 
1,2,3,4,6,7,8,9)

Actual Code
rate  

0 out of range out of range DTX - - - 

1 QPSK 0.0762 0 152 1512 0.1005 

2 QPSK 0.1172 0 152 1512 0.1005 

3 QPSK 0.1885 2 256 1512 0.1693 

4 QPSK 0.3008 4 408 1512 0.2698 

5 QPSK 0.4385 6 600 1512 0.3968 

6 QPSK 0.5879 8 808 1512 0.5344 
7 16QAM 0.3691 11 1032 3024 0.3413 

8 16QAM 0.4785 13 1352 3024 0.4471 

9 16QAM 0.6016 16 1800 3024 0.5952 
10 64QAM 0.4551 19 2152 4536 0.4744 

11 64QAM 0.5537 21 2600 4536 0.5732 
12 64QAM 0.6504 23 2984 4536 0.6578 

13 64QAM 0.7539 25 3496 4536 0.7707 

14 64QAM 0.8525 27 3752 4536 0.8272 

15 64QAM 0.9258 27 3752 4536 0.8272 
Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. 
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A.5 OFDMA Channel Noise Generator (OCNG) 

A.5.1 OCNG Patterns for FDD 

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test). The OCNG 
pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power 
level of each such allocation.  

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative 
power level ( ) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference 

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed 
by: 

,_/__/_ RBOCNGRBPDSCHRAOCNGRAPDSCH iii ::

where i  denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, 

and the set of relative power levels are chosen such that when also taking allocations to the UE under test into 

account, as given by a PDSCH reference channel, a transmitted power spectral density that is constant on an OFDM 
symbol basis is targeted. 

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the 
control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with 
resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in 
the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is 
targeted. 

A.5.1.1 OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern  

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL 
sub-frames, when the unallocated area is continuous in frequency domain (one sided). 

Table A.5.1.1-1: OP.1 FDD: One sided dynamic OCNG FDD Pattern 

Relative power level PRB  [dB] 

PDSCH 
Data 

Subframe

0 5 1 – 4, 6 – 9 

Allocation

First unallocated PRB 
– 

Last unallocated PRB 

First unallocated PRB 
– 

Last unallocated PRB 

First unallocated PRB 
– 

Last unallocated PRB 
0 0 0 Note 1 

Note 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. The parameter PRB is used to scale the 

power of PDSCH. 
Note 2:      If two or more transmit antennas with CRS are used in the test, the OCNG shall be 

transmitted to the virtual users by all the transmit antennas with CRS according to 

transmission mode 2. The parameter PRB  applies to each antenna port separately, so the 

transmit power is equal between all the transmit antennas with CRS used in the test. The 
antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213. 
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A.5.1.2 OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern  

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL 
sub-frames, when the unallocated area is discontinuous in frequency domain (divided in two parts by the allocated area – 

two sided), starts with PRB 0 and ends with PRB 1RBN L .  

Table A.5.1.2-1: OP.2 FDD: Two sided dynamic OCNG FDD Pattern 

Relative power level PRB  [dB] 

PDSCH 
Data 

Subframe

0 5 1 – 4, 6 – 9 

Allocation

0 – (First allocated PRB-1) 
and  

(Last allocated PRB+1) – 

( 1RBN L ) 

0 – (First allocated PRB-1) 
and  

(Last allocated PRB+1) – 

( 1RBN L ) 

0 – (First allocated PRB-1) 
and  

(Last allocated PRB+1) – 

( 1RBN L ) 

0 0 0 Note 1 

Note 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. The parameter PRB is used to scale the 

power of PDSCH. 
Note 2:      If two or more transmit antennas with CRS are used in the test, the OCNG shall be 

transmitted to the virtual users by all the transmit antennas with CRS according to 

transmission mode 2. The parameter PRB  applies to each antenna port separately, so the 

transmit power is equal between all the transmit antennas with CRS used in the test. The 
antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213. 

A.5.1.3 OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 
MHz  

Table A.5.1.3-1: OP.3 FDD: OCNG FDD Pattern 3 

Allocation

PRBn
Relative power level PRB  [dB] PDSCH

Data 
PMCH
Data 

Subframe 

0 5 4, 9 1 – 3, 6 – 8 

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 135 of 164



ETSI 

ETSI TS 136 101 V8.11.0 (2010-10)1343GPP TS 36.101 version 8.11.0 Release 8

1 – 49 
0 

0 
(Allocation: 
all empty 
PRB-s) 

0 N/A Note 1 N/A 

0 – 49 
N/A N/A N/A 0 N/A Note 2 

Note 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. The parameter PRB is 

used to scale the power of PDSCH. 
Note 2: Each physical resource block (PRB) is assigned to MBSFN transmission. The data in 

each PRB shall be uncorrelated with data in other PRBs over the period of any 
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall 
contain cell-specific Reference Signals only in the first symbol of the first time slot. The 

parameter PRB is used to scale the power of PMCH. 

Note 3:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to 
the virtual users by all the transmit antennas according to transmission mode 2. The 
transmit power shall be equally split between all the transmit antennas used in the test. 
The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213. 

N/A: Not Applicable 

A.5.2 OCNG Patterns for TDD 

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test). The OCNG 
pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power 
level of each such allocation.  

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative 
power level ( ) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference 

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed 
by: 

,_/__/_ RBOCNGRBPDSCHRAOCNGRAPDSCH iii ::

where i  denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, 

and the set of relative power levels are chosen such that when also taking allocations to the UE under test into 

account, as given by a PDSCH reference channel, a transmitted power spectral density that is constant on an OFDM 
symbol basis is targeted. 

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the 
control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with 
resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in 
the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is 
targeted. 

A.5.2.1 OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern  

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the 
subframes available for DL transmission (depending on TDD UL/DL configuration), when the unallocated area is 
continuous in frequency domain (one sided). 
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Table A.5.2.1-1: OP.1 TDD: One sided dynamic OCNG TDD Pattern 

Relative power level PRB  [dB] 

PDSCH 
Data 

Subframe (only if available for DL)

0 5 
3, 4, 7, 8, 9 

and 6 (as normal 
subframe) Note 2

1  
and 6 (as special 
subframe) Note 2

Allocation 

First unallocated PRB
– 

Last unallocated PRB 

First unallocated PRB
– 

Last unallocated PRB 

First unallocated PRB
– 

Last unallocated PRB 

First unallocated PRB
– 

Last unallocated PRB 

0 0 0 0 Note 1 

Note 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. The parameter PRB is used to scale the power of PDSCH. 

Note 2:      Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-
2 in 3GPP TS 36.211 

Note 3:     If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the 
virtual users by all the transmit antennas with CRS according to transmission mode 2. The 

parameter PRB  applies to each antenna port separately, so the transmit power is equal between all 

the transmit antennas with CRS used in the test. The antenna transmission modes are specified in 
section 7.1 in 3GPP TS 36.213. 

A.5.2.2 OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern  

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the 
subframes available for DL transmission (depending on TDD UL/DL configuration), when the unallocated area is 
discontinuous in frequency domain (divided in two parts by the allocated area – two sided), starts with PRB 0 and ends 

with PRB 1RBN L .  

Table A.5.2.2-1: OP.2 TDD: Two sided dynamic OCNG TDD Pattern 

Relative power level PRB  [dB] 

PDSCH Data 

Subframe (only if available for DL)

0 5 
3, 4, 6, 7, 8, 9  
 (6 as normal 

subframe)
 Note 2

1,6  
(6 as special 

subframe) 
Note 2

Allocation
0 –  

(First allocated PRB-
1)  

and 
(Last allocated 

PRB+1) – ( 1RBN L ) 

0 –  
(First allocated PRB-

1)  
and 

(Last allocated 

PRB+1) – ( 1RBN L ) 

0 –  
(First allocated PRB-

1)  
and 

(Last allocated 

PRB+1) – ( 1RBN L ) 

0 –  
(First allocated PRB-

1)  
and 

(Last allocated 

PRB+1) – ( 1RBN L ) 

[0] [0] [0] [0] Note 1 
Note 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. The parameter PRB is used to scale the power of PDSCH. 

Note 2:     Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 
in 3GPP TS 36.211 

Note 3:     If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the 
virtual users by all the transmit antennas with CRS according to transmission mode 2. The 

parameter PRB  applies to each antenna port separately, so the transmit power is equal between all 

the transmit antennas with CRS used in the test. The antenna transmission modes are specified in 
section 7.1 in 3GPP TS 36.213. 
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A.5.2.3 OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 
MHz  

Table A.5.2. 3-1: OP.3 TDD: OCNG TDD Pattern 3 for 5ms downlink-to-uplink switch-point periodicity 

Allocation 

PRBn

Relative power level PRB  [dB] 

PDSCH 
Data 

PMCH 
Data 

Subframe 

0 5 4, 9
Note 2 

1, 6 

1 – 49 
0 

0  
(Allocation: all 
empty PRB-s) 

N/A 0 Note 1 N/A 

0 – 49 
N/A N/A 0 N/A N/A 

Note 3 

Note 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. The parameter PRB is used to scale the power of PDSCH. 

Note 2:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP 
TS 36.211.  

Note 3:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be 
uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK 
modulated. PMCH symbols shall not contain cell-specific Reference Signals  

Note 4:   If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all 
the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all 
the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP 
TS 36.213. 

N/A: Not Applicable 
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Annex B (normative):  
Propagation conditions 

B.1 Static propagation condition 
For 2 port transmission the channel matrix is defined in the frequency domain by 

!!
"

#
$$
%

&

L
:

j

j

1

1
H . 

B.2 Multi-path fading propagation conditions 
The multipath propagation conditions consist of several parts: 

- A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a 
sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay 
spanned by the taps. 

- A combination of  channel model parameters that include the Delay profile and the Doppler spectrum, that is  
characterized by a classical spectrum shape and a maximum Doppler frequency  

- A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-
antenna systems. 

- Additional multi-path models used for CQI (Channel Quality Indication) tests 

B.2.1 Delay profiles 

The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting 
model parameters are defined in Table B.2.1-1 and the tapped delay line models are defined in Tables B.2.1-2, B.2.1-3 
and  B.2.1-4.  

Table B.2.1-1 Delay profiles for E-UTRA channel models 

Model Number of
channel taps 

Delay spread
(r.m.s.) 

Maximum excess
tap delay (span) 

Extended Pedestrian A (EPA) 7 45 ns 410 ns 
Extended Vehicular A model (EVA) 9 357 ns 2510 ns 
Extended Typical Urban model (ETU) 9 991 ns 5000 ns 
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Table B.2.1-2 Extended Pedestrian A model (EPA) 

Excess tap delay
[ns] 

Relative power
[dB] 

0 0.0 
30 -1.0 
70 -2.0 
90 -3.0 
110 -8.0 
190 -17.2 
410 -20.8 

Table B.2.1-3 Extended Vehicular A model (EVA) 

Excess tap delay
[ns] 

Relative power
 [dB] 

0 0.0 
30 -1.5 
150 -1.4 
310 -3.6 
370 -0.6 
710 -9.1 
1090 -7.0 
1730 -12.0 
2510 -16.9 

Table B.2.1-4 Extended Typical Urban model (ETU) 

Excess tap delay
[ns] 

Relative power
[dB] 

0 -1.0 
50 -1.0 
120 -1.0 
200 0.0 
230 0.0 
500 0.0 
1600 -3.0 
2300 -5.0 
5000 -7.0 

B.2.2 Combinations of channel model parameters 

Table B.2.2-1 shows propagation conditions that are used for the performance measurements in multi-path fading 
environment for low, medium and high Doppler frequencies  

Table B.2.2-1 Channel model parameters 

Model Maximum Doppler
frequency 

EPA 5Hz 5 Hz 
EVA 5Hz 5 Hz 

EVA 70Hz 70 Hz 
ETU 70Hz 70 Hz 
ETU 300Hz 300 Hz 
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B.2.3 MIMO Channel Correlation Matrices

B.2.3.3.1 Defefininition of MIMO Cororrelatationon Matriceces

Table B.2.3.3.1-1 dedefines the correlation matririx for the eNodedeB 

Table B.2.3.1-1-1 eNodeB correlatition matrix

One antenna Two antennasas Four anantetennas

eNode B Cororrelatitionon
1:eNBR

!
!
"

#
$
$
%

&
:

* 1

1
eNBR :

1

1

1

1

*
9

1*
9

4
*

9
1*

9
1*

9
4

9
4

9
1*

9
1

9
4

9
1

eNBR

Table B.2.3.3.1-2 defines thehe corrrrelation matririx for thehe UE:

Table B.2.3.1-2 UE correlatition matrtrix

One anantenna Two anantennas Fouour antetennasas

UE Cororrelatationon
1:UER !

!
"

#
$
$
%

&
:

* 1

1
UER :

1

1

1

1

*
9

1*
9

4
*

9
1*

9
1*

9
4

9
4

9
1*

9
1

9
4

9
1

UER

Table B.2.2.3.3.1-3 defines the chahannenel spatial cororrerelationon matririx spatR . The paparametersrs, and in Table B.2.2.3.3.1-1-3 dedefifinenes

the spapatial cororrerelationon between thehe antntennnnas at thehe eNodedeB andnd UE.

Ex. 1033 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00997

Page 141 of 164



ETSI

ETSI TS 136 101 V8.11.0 (2010-10)1403GPP TS 36.101 version 8.11.0 Release 8

Table B.2.3.1-3: spatR correlatition matrtrices

1x2 case
::

1

1
*UEspat RR

2x2 case
:+:+:

1

1

1

1

1

1

1

1

****

**

**

**UEeNBspat RRR

4x2 case
+:+:

1

1

1

1

1

1

*

9
1

9
4

*

9
1

9
1

9
4

9
4

9
1

9
1

9
4

9
1

**

**

*

UEeNBspat RRR

4x4 case
+:+:

1

1

1

1

1

1

1

1

*
9

1*
9

4
*

9
1*

9
1*

9
4

9
4

9
1*

9
1

9
4

9
1

9
1

9
4

*

9
1

9
1

9
4

9
4

9
1

9
1

9
4

9
1

**

**

*

UEeNBspat RRR

For cases with morore antntennas at eitheher eNodedeB oror UE or both, thehe chahannel spatial cororrelation matririx can still be

exprpressed as thehe Krononeckeker prprododuct ofof eNBR and UER accorordingng to UEeNBspat RRR +: .

B.2.3.3.2 MIMO Correlelationon Matatriceces at Highgh, Mediumum anand LoLow LeLevevel

The and for didiffefererent cororrelation typepes are given in Table B.2.3.2-2-1.

Table B.2.3.2-1

Low correlation Medium Correlation High Correlation

% ' % ' % '
0 0 0.3 0.9 0.9 0.9

The cororrerelationon matrices for highgh, medidiumum and low cororrerelationon arere dedefinened in Table B.2.3.3.1-1-2,2, B.B.2.2.3.2-3 andnd B.2.3.3.2-2-
4,4,as bebelow.

The valueues in Table B.2.2.3.2-2-2 hahave bebeen adjususted for the 4x2 andnd 4x4 highgh corrrrelationon cases to insnsurere the cororrerelation
matrix is posositive semi-defininite aftfter roroundnd-offff to 4 didigit prprecision. This is donone ususing thehe eququation:

)1/(][ aaIaI nspatialhigh 55: RR

Wheherere the value 'a' is a scaling fafactoror sucuch that thehe smallest vavalueue is used to obtbtain a posositive semi-defininite result. For 
thehe 4x2x2 high corrrrelation case, a=0.0.0000010. Foror the 4x4 hihigh cororrelation case, a=0.00012.

The same methohod is usused to adjusust the 4x4 medium cororrelation matririx in Tablble B.2.2.3.3.2-2-3 to insurure thehe cororrelation matririx 
is posositive semi-dedefifininite aftfter round-offff to 4 didigigit prerecisionon with a = 0.0.0000012.
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Table B.2.3.2-2-2: MIMO correlation matrtrices for high correlation

1x2 case
:

19.0

9.01
highR

2x2 case
:

19.09.081.0

9.018181.09.0

9.081.019.0

8181.09.09.01

highR

4x2 case
:

1.0000000.898999990.9898830.8888940.0.9545420.0.8587870.89990.808099

0.8989991.1.00000.88940.9898830.8585870.0.9542420.80990.898999

0.9898830.0.88941.1.0000000.8999990.0.9888830.88940.959542420.858587

0.8898940.0.98830.0.8999991.00000.0.8898940.98830.85870.959542

0.9545420.0.85870.9883830.888894941.0000000.898999990.98830.888894

0.8585870.0.95420.888894940.989883830.8989991.0000000.888894940.989883

0.8989990.0.80990.0.9545420.858587870.989883830.8888941.0000000.898999

0.8080990.0.89990.8587870.959542420.8888940.9898830.8999991.000000

highR

4x4 case
:

1.00000.98820.95410.89990.98820.97670.94300.88940.95410.94300.91050.85870.89990.88940.85870.8099

0.98821.00000.98820.95410.97670.98820.97670.94300.94300.95410.94300.91050.88940.89990.88940.8587

0.95410.98821.00000.98820.94300.97670.98820.97670.91050.94300.95410.94300.85870.88940.89990.8894

0.89990.95410.98821.00000.88940.94300.97670.98820.85870.91050.94300.95410.80990.85870.88940.8999

0.98820.97670.94300.88941.00000.98820.95410.89990.98820.97670.94300.88940.95410.94300.91050.8587

0.97670.98820.97670.94300.98821.00000.98820.95410.97670.98820.97670.94300.94300.95410.94300.9105

0.94300.97670.98820.97670.95410.98821.00000.98820.94300.97670.98820.97670.91050.94300.95410.9430

0.88940.94300.97670.98820.89990.95410.98821.00000.88940.94300.97670.98820.85870.91050.94300.9541

0.95410.94300.91050.85870.98820.97670.94300.88941.00000.98820.95410.89990.98820.97670.94300.8894

0.94300.95410.94300.91050.97670.98820.97670.94300.98821.00000.98820.95410.97670.98820.97670.9430

0.91050.94300.95410.94300.94300.97670.98820.97670.95410.98821.00000.98820.94300.97670.98820.9767

0.85870.91050.94300.95410.88940.94300.97670.98820.89990.95410.98821.00000.88940.94300.97670.9882

0.89990.88940.85870.80990.95410.94300.91050.85870.98820.97670.94300.88941.00000.98820.95410.8999

0.88940.89990.88940.85870.94300.95410.94300.91050.97670.98820.97670.94300.98821.00000.98820.9541

0.85870.88940.89990.88940.91050.94300.95410.94300.94300.97670.98820.97670.95410.98821.00000.9882

0.80990.85870.88940.89990.85870.91050.94300.95410.88940.94300.97670.98820.89990.95410.98821.0000

highR

Table B.2.3.2-3-3: MIMO correlation matrices for medium correlatition

casase N/A

casase :mediumR
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casase :

1.00000.90000.87480.78730.58560.52710.30000.2700

0.90001.00000.78730.87480.52710.58560.27000.3000

0.87480.78731.00000.90000.87480.78730.58560.5271

0.78730.87480.90001.00000.78730.87480.52710.5856

0.58560.52710.87480.78731.00000.90000.87480.7873

0.52710.58560.78730.87480.90001.00000.78730.8748

0.30000.27000.58560.52710.87480.78731.00000.9000

0.27000.30000.52710.58560.78730.87480.90001.0000

mediuiumR

casase

:

1.1.000000

0.988882

0.954541

0.899999

0.874747
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Table B.2.3.2-4: MIMO correlation matrices for low correlation

1x2 case
2I:lowR

2x2 case
4I:lowR

4x2 case
8I:lowR

4x4 case
16I:lowR

In Tablble B.2.3.3.2-2-4,4, dI is the dd V identity matririx.x.

B.2.4 Propagation conditions for CQI tests

[F[For Chahannel Quality Indication (CQCQI) tests, the folollowing adddditional multi-p-path prprofile is used:

)()2exp()(),( dDtfiath LL5: ,

in contntinunuousus time ),(t repreresentntation,n, with
d

thehe delay, a a cononstantnt andnd
Df the Dopoppler frerequency.y. ]
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B.3 High speed train scenario 
The high speed train condition for the test of the baseband performance is a non fading propagation channel with one 
tap. Doppler shift is given by 

tftf ds cos: (B.3.1)      

where tf s  is the Doppler shift and df  is the maximum Doppler frequency. The cosine of angle t is given by 

22
min 2

2
cos

vtDD

vtD
t

s

s

L5

L
: , vDt s##0 (B.3.2) 

22

min 5.1

5.1
cos

vtDD

vtD
t

s

s

5L5

5L
: , vDtvD ss 2#9 (B.3.3) 

)2(modcoscos vDtt s: , vDt s2; (B.3.4)  

where 2sD  is the initial distance of the train from eNodeB, and minD  is eNodeB Railway track distance, both in 

meters; v  is the velocity of the train in m/s, t  is time in seconds.  

Doppler shift and cosine angle are given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input 
parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 are applied for all frequency 
bands. 

Table B.3-1: High speed train scenario 

Parameter Value 

sD 300 m 

minD 2 m 

v 300 km/h 

df 750 Hz 

NOTE 1: Parameters for HST conditions in table B.3-1 including df
 and Doppler shift trajectories presented on 

figure B.3-1 were derived for Band 7. 
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Figure B.3-1: Doppler shift trtrajectotory

B.B.4 BeBeamformrming Model

B.4.1 Single-layer beamforming (Antenna port 5)

Traransmissionon onon antntennnna poport 5 is dedefifinened by using a prerecodeder vevector W(W(i) ofof size 12V rarandndomly selected frorom Table

6.6.3.3.4.4.2.3-1 in [4[4] as thehe bebeamformrmingng weightht. This prprecodeder takes as an inpnputut the signgnal )()( iy p , 1,...,1,0 ap
symb L: Mi , fofor 

antennnna porort 5:p , with ap
symymbM the numumber ofof modudulation symbols includudingng the ususer-specifific rerefeference symbolols

(D(DRSRS), and genenerates a block of signgnals T

bfbfbf iyiyiy )(~)()( : thehe elements of which is to bebe mapppped ononto thehe same

phphysical RE bubut transmitted onon didiffererentnt antennnna elements:

)(
)(~
)(

)5( iyiW
iy

iy

bf

bf
:

Prerecodeder updadate grgranunularirity is according to Table 8.3.2-1.1.
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Annex C (normative):  
Downlink Physical Channels 

C.1 General 
This annex specifies the downlink physical channels that are needed for setting a connection and channels that are 
needed during a connection. 

C.2 Set-up 
Table C.2-1 describes the downlink Physical Channels that are required for connection set up. 

Table C.2-1: Downlink Physical Channels required 
for connection set-up 

Physical Channel
PBCH 
SSS  
PSS 
PCFICH 
PDCCH 
PHICH  
PDSCH 

C.3 Connection  
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when 
measurements are done. 

C.3.1 Measurement of Receiver Characteristics 

Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7). 

Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD) 

Physical Channel EPRE Ratio
PBCH PBCH_RA = 0 dB 

PBCH_RB = 0 dB 
PSS PSS_RA = 0 dB 
SSS SSS_RA = 0 dB 
PCFICH PCFICH_RB = 0 dB 
PDCCH PDCCH_RA = 0 dB 

PDCCH_RB = 0 dB 
PDSCH PDSCH_RA = 0 dB 

PDSCH_RB = 0 dB 
OCNG OCNG_RA = 0 dB 

OCNG_RB = 0 dB 

NOTE 1: No boosting is applied. 
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Table C.3.1-2: Power allocation for OFDM symbols and reference signals 

Parameter Unit Value Note
Transmitted power spectral 

density orI
dBm/15 kHz Test specific 1. orI shall be kept 

constant throughout 
all OFDM symbols 

Cell-specific reference 

signal power ratio orRS IE /
0 dB 

C.3.2 Measurement of Performance requirements 

Table C.3.2-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical 
channels. 

Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD) 

Physical Channel EPRE Ratio
PBCH PBCH_RA = &A1

PBCH_RB = &B

PSS PSS_RA = &A

SSS SSS_RA = &A

PCFICH PCFICH_RB = &B

PDCCH PDCCH_RA = &A

PDCCH_RB = &B

PDSCH PDSCH_RA = &A

PDSCH_RB = &B

OCNG OCNG_RA = &A

OCNG_RB = &B

NOTE 1: &A= &B = 0 dB means no RS boosting.  

Table C.3.2-2: Power allocation for OFDM symbols and reference signals 

Parameter Unit Value Note
Total transmitted power 

spectral density 
orI

dBm/15 kHz Test specific 1. orI shall be kept 

constant throughout all 
OFDM symbols 

Cell-specific reference 

signal power ratio
orRS IE /

Test specific 1. Applies for antenna 
port p
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Annex D (normative):  
Characteristics of the interfering signal 

D.1 General 
When the channel band width is wider or equal to 5MHz, a modulated 5MHz full band width E-UTRA down link signal 
and CW signal are used as interfering signals when RF performance requirements for E-UTRA UE receiver are defined. 
For channel band widths below 5MHz, the band width of modulated interferer should be equal to band width of the 
received signal. 

D.2 Interference signals 
Table D.2-1 describes the modulated interferer for different channel band width options. 

Table D.2-1: Description of modulated E-UTRA interferer 

Channel bandwidth 

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
BWInterferer 1.4 MHz 3 MHz 5 MHz 5 MHz 5 MHz 5 MHz 

RB 6 15 25 25 25 25
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Annex E (normative):  
Environmental conditions 

E.1  General 
This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the 
present documents shall be fulfilled. 

E.2  Environmental 
The requirements in this clause apply to all types of UE(s). 

E.2.1 Temperature 

The UE shall fulfil all the requirements in the full temperature range of: 

Table E.2.1-1 

+15NC to +35NC for normal conditions (with relative humidity of 25 % to 75 %) 

-10NC to +55NC for extreme conditions (see IEC publications 68-2-1 and 68-2-2) 

Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. 
In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation. 

E.2.2 Voltage 

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages. 

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the 
equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not 
be higher, and the higher extreme voltage shall not be lower than that specified below. 

Table E.2.2-1 

Power source Lower extreme
voltage 

Higher extreme
voltage 

Normal conditions
voltage 

AC mains 0,9 * nominal 1,1 * nominal nominal 
Regulated lead acid battery 0,9 * nominal 1,3 * nominal 1,1 * nominal 
Non regulated batteries: 
Leclanché  
Lithium 
Mercury/nickel & cadmium 

0,85 * nominal 
0,95 * nominal 
0,90 * nominal 

Nominal 
1,1 * Nominal 

Nominal 
1,1 * Nominal 
Nominal 

Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no 
case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation. In particular, the UE shall 
inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage. 
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E.2.3 Vibration 

The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes. 

Table E.2.3-1 

Frequency ASD (Acceleration Spectral Density) random vibration 

5 Hz to 20 Hz 0,96 m2/s3

20 Hz to 500 Hz 0,96 m2/s3 at 20 Hz, thereafter –3 dB/Octave 

Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency 
spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 36.101 for extreme operation. 
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Annex F (normative):  
Transmit modulation 

F.1 Measurement Point 
Figure F.1-1 shows the measurement point for the unwanted emission falling into non-allocated RB(s) and the EVM for 
the allocated RB(s). 

Figure F.1-1: EVM measurement points 

F.2 Basic Error Vector Magnitude measurement 
The EVM is the difference between the ideal waveform and the measured waveform for the allocated RB(s) 
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where 

mT is a set of mT modulation symbols with the considered modulation scheme being active within the measurement 

period, 

vz'  are the samples of the signal evaluated for the EVM, 

vi  is the ideal signal reconstructed by the measurement equipment, and 

0P  is the average power of the ideal signal. For normalized modulation symbols 0P  is equal to 1. 

The basic EVM measurement interval is defined over one slot in the time domain for PUCCH and PUSCH and over one 
preamble sequence for the PRACH.  
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F.3 Basic in-band emissions measurement 
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks. The in-band 
emission requirement is evaluated for PUCCH and PUSCH transmissions. The in-band emission requirement is not 
evaluated for PRACH transmissions.   

The in-band emissions are measured as follows 
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where 

sT is a set of sT SC-FDMA symbols with the considered modulation scheme being active within the measurement 

period,  

RB!  is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 1:!RB  or 

1L:!RB  for the first adjacent RB), 

minf  (resp. maxf ) is the lower (resp. upper) edge of the UL system BW,  

lf  and hf are the lower and upper edge of the allocated BW, and  

ftY ,  is the frequency domain signal evaluated for in-band emissions as defined in the subsection (ii) 

The relative in-band emissions are, given by 
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where 

RBN  is the number of allocated RBs

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. 

In the evaluation of in-band emissions, the timing is set according to ct ~~
!:! , where sample time offsets t~!  and 

c~!  are defined in subclause F.4. 

F.4 Modified signal under test 
Implicit in the definition of EVM is an assumption that the receiver is able to compensate a number of transmitter 
impairments.  

The PUSCH data or PRACH signal under test is modified and, in the case of PUSCH data signal, decoded according 
to:: 
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where

)(vz is thehe time domain samplples ofof the signanal ununder test.

The PUCCH or PUSCH demodudulation rerefeferencnce signal or PUCCH data signanal undnder test is eququalised andnd, in thehe case ofof
PUCCH dadata signgnal dedecododed accorordiding to:o:

),(~

~
2

~
2
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ftj
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eetvzFFT
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$
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!!L

where

)(vz is the time domain samplples ofof thehe signanal under test.

To minimize thehe erroror,r, the signanal unundeder test should be modidifified with rerespect to a set ofof pararameters fofollowingng thehe
procedure expxplained bebelow.

Notation:

t~! is thehe samplple timingng difference bebetween thehe FFT prprocessingng window in rerelation to nonominanal timingng of thehe ideal
signal.

f
~

! is thehe RF frequencncy ofoffset.

),(~ ft is thehe phase respoponsnse ofof the TX chain.n.

),(~ fta is thehe amplitudede respoponse of the TX chahain.

In thehe following c~! reprpresentnts thehe middldle sample of thehe EVM window of lengngth W (dedefinened in the nenext subsectionsns) 

oror thehe last sample of the firsrst window hahalf if W is eveven.n.

The EVM ananalyser shall

dedetect the start ofof each slotot andnd estimate t
~

! andnd f
~

! ,

dedetermine c~! so that thehe EVM windndow of length W is centrered 

K onon thehe time intntervrval determinened byby thehe measurured cyclic prerefifix minusus 1616 samples ofof thehe consnsidedered
OFDM symbobol for symbobol 0 for normrmal CPCP, i.e. thehe firsrst 16 samples of thehe CPCP shohoululd nonot bebe takeken
into accouountnt for thihis step.p. In thehe dedeterminanationon of the numbeber of excxcluded samples, a samplingng rarate of 
3030.72MHz was assumumed.d. IfIf a didiffefererent samplpling rate is used, thehe nunumbeber of excxclududed samplples is
scaled linearlrly.

K onon thehe measured cyclic prprefix ofof thehe consnsidedered OFDM symymbobol symymbol for symymbol 1 to 6 for normal
CPCP and foror symymbobol 0 to 5 foror extxtendnded CP.

K onon thehe measured prereamble cyclic prefix for the PRACH

To dedetermrmine the otother parametersrs a sample timingng ofoffset equaual to c~! is corrrrected frorom thehe signgnal ununder test. Thehe
EVM ananalysyser shall thehen

cororrect the RF freququency offffset f
~

! for each time slot, and

apppply an FFT ofof apprpropopririate size. Thehe chohosen FFT size shahall ensurure thahat in the case of an idedeal signgnal ununder test,
there is no measured intnter-sububcarrier interfrfererence.
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The IQIQ origin offset shall be removed from the evaluauated signal bebeforere calculating the EVM and thehe in-bandnd emissionsns;
howevever, the removed relativeve IQ ororigigin offffset popower (r(relative carrier leakakage popower)r) also has to satisfy the apppplicable
rereququirerementnt.

At thihis stage the allocated RBRBs shahall bebe sepapararated fromom thehe non-allococated RBs. InIn thehe case ofof PUCCH andnd PUSCHCH

EVM, thehe signgnal on the non-allococated RB(s(s), ftY , , is usused to evavaluauate the in-n-band emissionons.

Moreovover,r, thehe fofollowing prococedudurere applies only to thehe signal onon thehe allococated RB(s).).

- In thehe case of PUCCH andnd PUSCH, thehe UL EVM ananalyzyzer shahall estimate the TX chain equaualizer 

coeoefficients ),(~ fta and ),(~ ft usused byby thehe ZF equalizer for all subcbcarririersrs byby time averagiging at each 

signgnal subcarririer ofof the amplitudude andnd phase of the rerefeference andnd dadata symymbobols. The time-a-averaragiging lengngth 
is 1 slot. This prprococess crereates an aveverarage amplplitudude andnd phphase for each signal subcarrier used byby thehe ZF
eququalizer.r. Thehe knonowledgdge ofof data mododulation symymbobols may be requirered in this step bebecaususe thehe
dedetermrmination of symymbolols by demododulation is nonot rereliable bebefore signanal eququalizationon.

- In thehe case of PRACH, the UL EVM ananalyzer shall estimate the TX chain coeoefffficientnts )(~ ta and )(~ t
used foror phase and amplplitude correrectionon andnd are seleted so as to mininimize the reresultingng EVM. The TX

chain coeoefficientnts are nonot dedepependndentnt on frequency, i.e. )(~),(~ tafta : and )(~),(~ tft : . The TX

chain coeoeffificient arere chosen indedepependently fofor each prpreamble traransmission and for each t
~

! .

At thihis stage estimates of f
~

! , ),(~ fta , ),(~ ft andnd c~! arere availablble. t~! is onone of thehe extxtremities ofof the windndow

W , i.e. t
~

! can bebe !"

!
#$

#
L5!

2
~ W
c or !"

!
#$

#
5!

2
~ W
c , where 0: if W is ododd and 1: if W is eveven.n. Thehe EVM

ananalysyser shall thehen 

calculate EVMl with t~! set to !
"

!
#
$

#
L5!

2
~ W
c ,

calculate EVMh with t
~

! set to !"

!
#$

#
5!

2
~ W
c .

F.F.5 Window length

F.5.1 Timing offset

As a reresult of usingng a cyclic prefifix,x, thehere is a rarangnge ofof t
~

! , which,h, at least in the case of peperfrfect Tx signgnal quauality, would 
give close to minimum erroror vevector magngnitude. As a firsrst ororder apppproroxiximation, thahat range shohould be equal to the lengngth 

ofof the cyclic prerefix. Any time dodomain windowingng or FIRIR pupulse shaping apppplied byby thehe transmitter reduduces thehe t
~

!
rarangege withihin whihich thehe error vectoror is closose to its mininimumum.

F.5.2 WiWindow length

The window lengngth W affefects thehe measurered EVM, and is expressed as a fufuncnction ofof the cononfigured cyclic prerefix lengngth.h.
In the case where equalization is present, as with frequency domain EVM computation, the effect of FIR is reduced. Thihis is
bebecaususe thehe equalization can correct mosost ofof the linenear distorortionon intrododuced by the FIR.R. However,r, the time dodomain 
windowing effefect can"n"t be removeved.d.

F.5.3 WiWindow length for normamal CP

The table bebelowow spepecifies the EVM window lengngth at channnnel babandndwidths 1.1.4,4, 3,3, 5, 10,0, 15, 20 MHz, for normrmal CP. Thehe
nominal windndow lengngth for 3 MHz is rounded dodown onone sample to allow thehe windndow to bebe centnterered onon the symbolol.
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Table F.5.3-1 EVM window length for normal CP 

Channel 
Bandwidth 

MHz 

Cyclic prefix 
length

1

cpN for 

symbol  0 

Cyclic prefix 
length

1

cpN for 

symbols 1 to 6 

Nominal 
FFT size 

Cyclic prefix 
for symbols 1 

to 6 in FFT 
samples 

EVM 
window 
length W 

in FFT 
samples 

Ratio of W
to CP for 

symbols 1 
to 6 

2

1.4 

160 144 

128 9 [5] [55.6] 
3 256 18 [12] [66.7] 
5 512 36 [32] [88.9] 
10 1024 72 [66] [91.7] 
15 1536 108 [102] [94.4] 
20 2048 144 [136] [94.4] 

Note 1:  The unit is number of samples, sampling rate of 30.72MHz is assumed.  
Note 2:  These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP 

and therefore a lower percentage. 

F.5.4 Window length for Extended CP 

The table below specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for extended CP. 
The nominal window lengths for 3 MHz and 15 MHz are rounded down one sample to allow the window to be centered 
on the symbol. 

Table F.5.4-1 EVM window length for extended CP 

Channel 
Bandwidth 

MHz 

Cyclic 
prefix 

length
1

cpN

Nominal 
FFT size 

Cyclic 
prefix in 

FFT 
samples 

EVM 
window 
length W 

in FFT 
samples 

Ratio of W
to CP 

2

1.4 

512 

128 32 [28] [87.5] 
3 256 64 [58] [90.6] 
5 512 128 [124] [96.9] 
10 1024 256 [250] [97.4] 
15 1536 384 [374] [97.4] 
20 2048 512 [504] [98.4] 

Note 1:  The unit is number of samples, sampling rate of 30.72MHz is assumed.  
Note 2:  These percentages are informative  

F.5.4 Window length for PRACH 

The table below specifies the EVM window length for PRACH preamble formats 0-4. 

Table F.5.5-1 EVM window length for PRACH 

Preamble 
format 

Cyclic 
prefix 

length
1

cpN

Nominal 
FFT size

2

EVM window 
length W in 

FFT samples 

Ratio of W
to CP* 

0 3168 24576 [TBD] [TBD] 
1 21024 24576 [TBD] [TBD] 
2 6240 49152 [TBD] [TBD] 
3 21024 49152 [TBD] [TBD] 
4 448 4096 [TBD] [TBD] 

Note 1:  The unit is number of samples, sampling rate of 30.72MHz is 
assumed  

Note 2:  The use of other FFT sizes is possible as long as appropriate 
scaling of the window length is applied 

Note 3:  These percentages are informative 
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F.6 Averaged EVM 
The general EVM is averaged over basic EVM measurements for 20 slots in the time domain. 

!
:

:
20

1

2

20

1

i
iEVMEVM

The EVM requirements shall be tested against the maximum of the RMS average at the window W extremities of the 
EVM measurements: 

Thus lEVM  is calculated using ltt ~~
!:! in the expressions above and hEVM is calculated using htt ~~

!:! . 

Thus we get: 

)EVM,EVMmax( l hEVM :

The calculation of the EVM for the demodulation reference signal, DMRSEVM , follows the same procedure as 

calculating the general EVM, with the exception that the modulation symbol set mT  defined in clause F.2 is restricted 

to symbols containing uplink demodulation reference signals.   

The basic DMRSEVM  measurements are first averaged over 20 slots in the time domain to obtain an intermediate 

average DMRSEVM .  

!
:

:
20

1

2
,

20

1

i
iDMRSDMRS EVMEVM

In the determination of each iDMRSEVM , , the timing is set to ltt ~~
!:!  if hl EVMEVM ; , and it is set to 

htt
~~

!:!  otherwise, where lEVM  and hEVM  are the general average EVM values calculated in the same 20 slots 

over which the intermediate average DMRSEVM  is calculated.  Note that in some cases, the general average EVM may 
be calculated only for the purpose of timing selection for the demodulation reference signal EVM.   

Then the results are further averaged to get the EVM for the demodulation reference signal, DMRSEVM , 

!
:

:
6

1

2

,
6

1

j

jDMRSDMRS EVMEVM

The PRACH EVM, PRACHEVM , is averaged over two preamble sequence measurements for preamble formats 0, 1, 2, 

3, and it is averaged over 10 preamble sequence measurements for preamble format 4.   

The EVM requirements shall be tested against the maximum of the RMS average at the window W extremities of the 
EVM measurements: 

Thus lPRACH,EVM  is calculated using ltt
~~

!:!  and hPRACH,EVM is calculated using htt
~~

!:! . 

Thus we get: 

)EVM,EVMmax( hPRACH,lPRACH,:PRACHEVM
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F.7 Spectrum Flatness 
The data shall be taken from FFT coded data symbols and the demodulation reference symbols of the allocated resource 
block. 
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Annex G (informative):  
Change history 

Table G.1: Change History 

Date TSG# TSG Doc. CR Subject Old New
11-2007 R4#45 R4-72206 TS36.101V0.1.0 approved by RAN4 - 

12-2007 RP#38 RP-070979 Approved version at TSG RAN #38 1.0.0 8.0.0 

03-2008 RP#39 RP-080123 3 TS36.101 - Combined updates of E-UTRA UE requirements 8.0.0 8.1.0 

05-2008 RP#40 RP-080325 4 TS36.101 - Combined updates of E-UTRA UE requirements 8.1.0 8.2.0 

09-2008 RP#41 RP-080638 5r1 Addition of Ref Sens figures for 1.4MHz and 3MHz Channel 
bandwiidths 

8.2.0 8.3.0 

09-2008 RP#41 RP-080638 7r1 Transmitter intermodulation requirements 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 10 CR for clarification of additional spurious emission requirement 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 15 Correction of In-band Blocking Requirement 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 18r1 TS36.101: CR for section 6: NS_06 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 19r1 TS36.101: CR for section 6: Tx modulation 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 20r1 TS36.101: CR for UE minimum power 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 21r1 TS36.101: CR for UE OFF power 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 24r1 TS36.101: CR for section 7: Band 13 Rx sensitivity 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 26 UE EVM Windowing 8.2.0 8.3.0 

09-2008 RP#41 RP-080638 29 Absolute ACLR limit 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 23r2 TS36.101: CR for section 6: UE to UE co-existence 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 30 Removal of [ ] for UE Ref Sens figures 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 31 Correction of PA, PB definition to align with RAN1 specification 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 37r2 UE Spurious emission band UE co-existence 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 44 Definition of specified bandwidths 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 48r3 Addition of Band 17 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 50 Alignment of the UE ACS requirement 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 52r1 Frequency range for Band 12 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 54r1 Absolute power tolerance for LTE UE power control 8.2.0 8.3.0 

09-2008 RP#41 RP-080731 55 TS36.101 section 6: Tx modulation 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 6r2 DL FRC definition for UE Receiver tests 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 46 Additional UE demodulation test cases 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 47 Updated descriptions of FRC 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 49 Definition of UE transmission gap 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 51 Clarification on High Speed train model in 36.101 8.2.0 8.3.0 

09-2008 RP#41 RP-080732 53 Update of symbol and definitions 8.2.0 8.3.0 

09-2008 RP#41 RP-080743 56 Addition of MIMO (4x2) and (4x4) Correlation Matrices 8.2.0 8.3.0 

12-2008 RP#42 RP-080908 94r2 CR TX RX channel frequency separation 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 105r1 UE Maximum output power for Band 13 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 60 UL EVM equalizer definition 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 63 Correction of UE spurious emissions 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 66 Clarification for UE additional spurious emissions 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 72 
Introducing ACLR requirement for coexistance with UTRA 1.6MHZ 
channel from 36.803 

8.3.0 8.4.0 

12-2008 RP#42 RP-080909 75 Removal of [] from Section 6 transmitter characteristcs 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 81 Clarification for PHS band protection 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 101 Alignement for the measurement interval for transmit signal quality 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 98r1 Maximum power 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 57r1 CR UE spectrum flatness 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 71r1 UE in-band emission 8.3.0 8.4.0 

12-2008 RP#42 RP-080909 58r1 CR Number of TX exceptions 8.3.0 8.4.0 

12-2008 RP#42 RP-080951 99r2 CR UE output power dynamic 8.3.0 8.4.0 

12-2008 RP#42 RP-080951 79r1 LTE UE transmitter intermodulation 8.3.0 8.4.0 

12-2008 RP#42 RP-080910 91 Update of Clause 8 8.3.0 8.4.0 

12-2008 RP#42 RP-080950 106r1 
Structure of Clause 9 including CSI requirements for PUCCH mode 
1-0 

8.3.0 8.4.0 

12-2008 RP#42 RP-080911 59 CR UE ACS test frequency offset 8.3.0 8.4.0 

12-2008 RP#42 RP-080911 65 Correction of spurious response parameters 8.3.0 8.4.0 

12-2008 RP#42 RP-080911 80 Removal of LTE UE narrowband intermodulation 8.3.0 8.4.0 

12-2008 RP#42 RP-080911 90r1 Introduction of Maximum Sensitivity Degradation 8.3.0 8.4.0 
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12-2008 RP#42 RP-080911 103 Removal of [] from Section 7 Receiver characteristic 8.3.0 8.4.0 

12-2008 RP#42 RP-080912 62 Alignement of TB size n Ref Meas channel for RX characteristics 8.3.0 8.4.0 

12-2008 RP#42 RP-080912 78 TDD Reference Measurement channel for RX characterisctics 8.3.0 8.4.0 

12-2008 RP#42 RP-080912 73r1 Addition of 64QAM DL referenbce measurement channel 8.3.0 8.4.0 

12-2008 RP#42 RP-080912 74r1 Addition of UL Reference Measurement Channels 8.3.0 8.4.0 

12-2008 RP#42 RP-080912 104 
Reference measurement channels for PDSCH performance 
requirements (TDD) 

8.3.0 8.4.0 

12-2008 RP#42 RP-080913 68 MIMO Correlation Matrix Corrections 8.3.0 8.4.0 

12-2008 RP#42 RP-080915 67 
Correction to the figure with the Transmission Bandwidth 
configuration 

8.3.0 8.4.0 

12-2008 RP#42 RP-080916 77 Modification to EARFCN 8.3.0 8.4.0 

12-2008 RP#42 RP-080917 85r1 New Clause 5 outline 8.3.0 8.4.0 

12-2008 RP#42 RP-080919 102 Introduction of Bands 12 and 17 in 36.101 8.3.0 8.4.0 

12-2008 RP#42 RP-080927 84r1 Clarification of HST propagation conditions 8.3.0 8.4.0 

03-2009 RP#43 RP-090170 156r2 A-MPR table for NS_07 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 170 Corrections of references (References to tables and figures) 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 108 Removal of [ ] from Transmitter Intermodulation 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 155 E-UTRA ACLR for below 5 MHz bandwidths 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 116 Clarification of PHS band including the future plan 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 119 Spectrum emission mask for 1.4 MHz and 3 MHz bandwidhts 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 120 
Removal of 'Out-of-synchronization handling of output power' 
heading 

8.4.0 8.5.0 

03-2009 RP#43 RP-090170 126 UE uplink power control 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 128 Transmission BW Configuration 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 130 Spectrum flatness 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 132r2 PUCCH EVM 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 134 UL DM-RS EVM 8.4.0 8.5.0 

03-2009 RP#43 RP-090170 140 Removal of ACLR2bis requirements 8.4.0 8.5.0 

03-2009 RP#43 RP-090171 113 In-band blocking 8.4.0 8.5.0 

03-2009 RP#43 RP-090171 127 In-band blocking and sensitivity requirement for band 17 8.4.0 8.5.0 

03-2009 RP#43 RP-090171 137r1 Wide band intermodulation 8.4.0 8.5.0 

03-2009 RP#43 RP-090171 141 Correction of reference sensitivity power level of Band 9 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 109 AWGN level for UE DL demodulation performance tests 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 124 Update of Clause 8: additional test cases 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 139r1 Performance requirement structure for TDD PDSCH 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 142r1 
Performance requirements and reference measurement channels for 
TDD PDSCH demodulation with UE-specific reference symbols 

8.4.0 8.5.0 

03-2009 RP#43 RP-090172 
145 

Number of information bits in DwPTS 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 
160r1 

MBSFN-Unicast demodulation test case 8.4.0 8.5.0 

03-2009 RP#43 RP-090172 
163r1 

MBSFN-Unicast demodulation test case for TDD 8.4.0 8.5.0 

03-2009 RP#43 RP-090173 
162 

Clarification of EARFCN for 36.101 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
110 

Correction to UL Reference Measurement Channel 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
114 

Addition of MIMO (4x4, medium) Correlation Matrix 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
121 

Correction of 36.101 DL RMC table notes 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
125 

Update of Clause 9 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
138r1 

Clarification on OCNG 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
161 

CQI reference measurement channels 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
164 

PUCCH 1-1 Static Test Case 8.4.0 8.5.0 

03-2009 RP#43 RP-090369 
111 

Reference Measurement Channel for TDD 8.4.0 8.5.0 

03-2009 RP#44 Editorial correction in Table 6.2.4-1 8.5.0 8.5.1 

05-2009 RP#44 RP-090540 167 
Boundary between E-UTRA fOOB and spurious emission domain for 
1.4 MHz and 3 MHz bandwiths. (Technically Endorsed CR in R4-
50bis - R4-091205) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 168 
EARFCN correction for TDD DL bands. (Technically Endorsed CR in 
R4-50bis - R4-091206) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 169 
Editorial correction to in-band blocking table. (Technically Endorsed 
CR in R4-50bis - R4-091238) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 171 CR PRACH EVM. (Technically Endorsed CR in R4-50bis - R4- 8.5.1 8.6.0 
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091308) 

05-2009 RP#44 RP-090540 172 
CR EVM correction. (Technically Endorsed CR in R4-50bis - R4-
091309) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 177 
CR power control accuracy. (Technically Endorsed CR in R4-50bis - 
R4-091418) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 179 
Correction of SRS requirements. (Technically Endorsed CR in R4-
50bis - R4-091426) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 186 
Clarification for EVM. (Technically Endorsed CR in R4-50bis - R4-
091512) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 187 
Removal of [ ] from band 17 Refsens values and ACS offset 
frequencies 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 191 Completion of band17 requirements 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 192 
Removal of 1.4 MHz and 3 MHz bandwidths from bands 13, 14 and 
17. 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 223 CR: 64 QAM EVM 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 201 CR In-band emissions 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 203 CR EVM exclusion period 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 204 CR In-band emissions timing 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 206 CR Minimum Rx exceptions 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 207 CR UL DM-RS EVM 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 218r1 A-MPR table for NS_07 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 205r1 CR In-band emissions in shortened subframes 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 200r1 CR PUCCH EVM 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 178r2 
No additional emission mask indication. (Technically Endorsed CR in 
R4-50bis - R4-091421) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090540 220r1 Spectrum emission requirements for band 13 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 197r2 CR on aggregate power tolerance 8.5.1 8.6.0 

05-2009 RP#44 RP-090540 196r2 CR: Rx  IP2 performance 8.5.1 8.6.0 

05-2009 RP#44 RP-090541 198r1 Maximum output power relaxation 8.5.1 8.6.0 

05-2009 RP#44 RP-090542 166 
Update of performance requirement for TDD PDSCH with MBSFN 
configuration. (Technically Endorsed CR in R4-50bis - R4-091180) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090542 175 
Adding AWGN levels  for some TDD DL performance requirements. 
(Technically Endorsed CR in R4-50bis - R4-091406) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090542 182 
OCNG Patterns for Single Resource Block FRC Requirements. 
(Technically Endorsed CR in R4-50bis - R4-091504) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090542 170r1 
Update of Clause 8: PHICH and PMI delay. (Technically Endorsed 
CR in R4-50bis - R4-091275) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090543 183 
Requirements for frequency-selective fading test. (Technically 
Endorsed CR in R4-50bis - R4-091505) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090543 199 CQI requirements under AWGN conditions 8.5.1 8.6.0 

05-2009 RP#44 RP-090543 188r1 Adaptation of UL-RMC-s for supporting more UE categories 8.5.1 8.6.0 

05-2009 RP#44 RP-090543 193r1 Correction of the LTE UE downlink reference measurement channels 8.5.1 8.6.0 

05-2009 RP#44 RP-090543 184r1 
Requirements for frequency non-selective fading tests. (Technically 
Endorsed CR in R4-50bis - R4-091506) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090543 185r1 
Requirements for PMI reporting. (Technically Endorsed CR in R4-
50bis - R4-091510) 

8.5.1 8.6.0 

05-2009 RP#44 RP-090543 221r1 
Correction to DL RMC-s for Maximum input level for supporting more 
UE-Categories 

8.5.1 8.6.0 

05-2009 RP#44 RP-090543 216 Addition of 15 MHz and 20 MHz bandwidths into band 38 8.5.1 8.6.0 

09-2009 RP#45 RP-090822 224 LTE UTRA ACLR1 centre frequency definition for 1.4 and 3 MHz BW 8.6.0 8.7.0 

09-2009 RP#45 RP-090822 226 Harmonization of text for LTE Carrier leakage 8.6.0 8.7.0 

09-2009 RP#45 RP-090822 228 
Sensitivity requirements for Band 38 15 MHz and 20 MHz 
bandwidths 

8.6.0 8.7.0 

09-2009 RP#45 RP-090822 237 Addition of 5MHz channel bandwidth for Band 40 8.6.0 8.7.0 

09-2009 RP#45 RP-090822 244 
Removal of unnecessary requirements for 1.4 and 3 MHz 
bandwidths on bands 13 and 17 

8.6.0 8.7.0 

09-2009 RP#45 RP-090877 260 Correction of LTE UE ACS test parameter 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 262 Correction of LTE UE ACLR test parameter 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 285 Uplink power and RB allocation for receiver tests 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 301 CR 64QAM MPR 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 
319 

CR Sensitivity relaxation for small BW 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 323 Correction of Band 3 spurious emission band UE co-existence 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 248R1 CR Pcmax definition (working assumption) 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 329 Spectrum flatness clarification 8.6.0 8.7.0 

09-2009 RP#45 RP-090877 331 
Additional SRS relative power requirement and update of 
measurement definition 

8.6.0 8.7.0 

09-2009 RP#45 RP-090877 281R1 
Additional SRS relative power requirement and update of 
measurement definition 

8.6.0 8.7.0 

09-2009 RP#45 RP-090877 283R1 Power range applicable for relative tolerance 8.6.0 8.7.0 
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09-2009 RP#45 RP-090878 232 TDD UL/DL configurations for CQI reporting 8.6.0 8.7.0 

09-2009 RP#45 RP-090878 234 Further clarification on CQI test configurations 8.6.0 8.7.0 

09-2009 RP#45 RP-090878 242 Corrections to UL- and DL-RMC-s 8.6.0 8.7.0 

09-2009 RP#45 RP-090878 246 Reference measurement channel for multiple PMI requirements 8.6.0 8.7.0 

09-2009 RP#45 RP-090878 289 
CQI reporting test for a scenario with frequency-selective 
interference 

8.6.0 8.7.0 

09-2009 RP#45 RP-090878 264R2 CQI reference measurement channels 8.6.0 8.7.0 

09-2009 RP#45 RP-090878 304R2 CR RI Test 8.6.0 8.7.0 

09-2009 RP#45 RP-090875 230 Correction of parameters for demodulation performance requirement 8.6.0 8.7.0 

09-2009 RP#45 RP-090875 240R1 
UE categories for performance tests and correction to RMC 
references 

8.6.0 8.7.0 

09-2009 RP#45 RP-090875 277 Clarification of Ês  definition in the demodulation requirement 8.6.0 8.7.0 

09-2009 RP#45 RP-090875 325 Editorial corrections and updates to PHICH PBCH test cases 8.6.0 8.7.0 

09-2009 RP#45 RP-090875 258R2 Test case numbering in section 8 Performance tests 8.6.0 8.7.0 

12-2009 RP#46 RP-091264 334 
Test case numbering in TDD PDSCH performance test (Technically 
endorsed at RAN 4 52bis in R4-093522) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 336 
Adding beamforming model for user-specfic reference signal 
(Technically endorsed at RAN 4 52bis in R4-093524) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 338R1 
Adding redundancy sequences to PMI test (Technically endorsed at 
RAN 4 52bis in R4-093580) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091264 340 
Throughput value correction at FRC for Maximum input level 
(Technically endorsed at RAN 4 52bis in R4-093659) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 342 
Correction to the modulated E-UTRA interferer (Technically 
endorsed at RAN 4 52bis in R4-093661) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091264 344R1 
OCNG: Patterns and present use in tests (Technically endorsed at 
RAN 4 52bis in R4-093663) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091264 346 
OCNG: Use in receiver and performance tests (Technically endorsed 
at RAN 4 52bis in R4-093665) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 348 
Miscellaneous corrections on CSI requirements (Technically 
endorsed at RAN 4 52bis in R4-093676) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 350 
Removal of RLC modes (Technically endorsed at RAN 4 52bis in 
R4-093677) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 352 
CR Rx diversity requirement (Technically endorsed at RAN 4 52bis 
in R4-093703) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 354 
A-MPR notation in NS_07 (Technically endorsed at RAN 4 52bis in 
R4-093706) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 358 
Single- and multi-PMI requirements (Technically endorsed at RAN 4 
52bis in R4-093846) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 362 
CQI reference measurement channel (Technically endorsed at RAN 
4 52bis in R4-093970) 

8.7.0 8.8.0 

12-2009 RP#46 RP-091264 366 
Numbering of PDSCH (User-Specific Reference Symbols) 
Demodulation Tests 

8.7.0 8.8.0 

12-2009 RP#46 RP-091264 368 Numbering of PDCCH/PCFICH, PHICH, PBCH Demod Tests 8.7.0 8.8.0 
12-2009 RP#46 RP-091261 370 Remove [ ] from Reference Measurement Channels in Annex A 8.7.0 8.8.0 

12-2009 RP#46 RP-091264 372R1 
Corrections to RMC-s for Maximum input level test for low UE 
categories 

8.7.0 8.8.0 

12-2009 RP#46 RP-091261 376 Correction of UE-category for R.30 8.7.0 8.8.0 

12-2009 RP#46 RP-091262 383 
CR: Removal of 1.4 MHz and 3 MHz channel bandwidths from 
additional spurious emissions requirements for Band 1 PHS 
protection 

8.7.0 8.8.0 

12-2009 RP#46 RP-091262 385R3 
Clarification of measurement conditions of spurious emission 
requirements at the edge of spurious domain 

8.7.0 8.8.0 

12-2009 RP#46 RP-091262 389 Spurious emission table correction for TDD bands 33 and 38. 8.7.0 8.8.0 
12-2009 RP#46 RP-091262 391R2 36.101 Symbols and abreviations for Pcmax 8.7.0 8.8.0 

12-2009 RP#46 RP-091262 393 
UTRAACLR1 requirement definition for 1.4 and 3 MHz BW 
completed 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 395 
Introduction of the ACK/NACK feedback modes for TDD 
requirements 

8.7.0 8.8.0 

12-2009 RP#46 RP-091262 403R2 CR Power control exception R8 8.7.0 8.8.0 
12-2009 RP#46 RP-091262 415R1 Relative power tolerance: special case for receiver tests 8.7.0 8.8.0 
12-2009 RP#46 RP-091263 419R1 CSI reporting: test configuration for CQI fading requirements 8.7.0 8.8.0 

12-2009 RP#46 RP-091264 424 
Editorial corrections and updates to Clause 8.2.1 FDD demodulation 
test cases 

8.7.0 8.8.0 

12-2009 RP#46 RP-091262 426 CR: time mask 8.7.0 8.8.0 

12-2009 RP#46 RP-091264 429 
Correction of the payload size for PDCCH/PCFICH performance 
requirements 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 431 Transport format and test point updates to RI reporting test cases 8.7.0 8.8.0 

12-2009 RP#46 RP-091263 433 
Transport format and test setup updates to frequency-selective 
interference CQI tests 

8.7.0 8.8.0 

12-2009 RP#46 RP-091263 435 CR RI reporting configuration in PUCCH 1-1 test 8.7.0 8.8.0 
12-2009 RP#46 RP-091261 437 Addition of R.11-1 TDD references 8.7.0 8.8.0 
12-2009 RP#46 RP-091287 440 Correction of Band 11 requirements for TS36.101 Rel-8 8.7.0 8.8.0 
12-2009 RP#46 RP-091262 441 In Band Emissions Requirements Correction CR 8.7.0 8.8.0 
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12-2009 RP#46 RP-091262 443R1 PCMAX definition 8.7.0 8.8.0 

03-2010 RP#47 RP-100246 461r1 UTRA ACLR measurement bandwidths for 1.4 and 3 MHz 8.8.0 8.9.0 
03-2010 RP#47 RP-100246 492 Band 8  Coexistence Requirement Table Correction 8.8.0 8.9.0 
03-2010 RP#47 RP-100246 488r1 Rel 8 CR  for Band 14 8.8.0 8.9.0 
03-2010 RP#47 RP-100246 484r1 CR Band 1- PHS coexistence 8.8.0 8.9.0 
03-2010 RP#47 RP-100247 500 Fading CQI requirements for FDD mode 8.8.0 8.9.0 
03-2010 RP#47 RP-100247 498 CR correction to RI test 8.8.0 8.9.0 

03-2010 RP#47 RP-100249 
450 

Reporting mode, Reporting Interval and Editorial corrections for 
demodulation 

8.8.0 8.9.0 

03-2010 RP#47 RP-100249 
463r1 

Corrections to 1PRB PDSCH performance test in presence of 
MBSFN. 

8.8.0 8.9.0 

03-2010 RP#47 RP-100249 457r1 OCNG corrections 8.8.0 8.9.0 
03-2010 RP#47 RP-100249 466 Addition of OCNG configuration in DRS performance test 8.8.0 8.9.0 
03-2010 RP#47 RP-100250 459r1 Use of OCNG in CSI tests 8.8.0 8.9.0 
03-2010 RP#47 RP-100250 490r1 Corrections to CQI test configurations 8.8.0 8.9.0 
03-2010 RP#47 RP-100250 468r1 Corrections of some CSI test parameters 8.8.0 8.9.0 
03-2010 RP#47 RP-100251 455r1 TBS correction for RMC UL TDD 16QAM full allocation BW 1.4 MHz 8.8.0 8.9.0 
03-2010 RP#47 RP-100264 447 RF requirements for UE in later releases 8.8.0 8.9.0 

03-2010 RP#47 
RP-100238 477r4 

Modification of the spectral flatness requirement and some editorial 
corrections 

8.8.0 8.9.0 

06-2010 RP-48 RP-100619 527r1 Corrections on the definition of PCMAX 8.9.0 8.10.0 
06-2010 RP-48 RP-100619 556r2 CR on UE coexistence requirement 8.9.0 8.10.0 
06-2010 RP-48 RP-100619 537 Correction of transient time definition for EVM requirements 8.9.0 8.10.0 
06-2010 RP-48 RP-100619 535 CR: Corrections on MIMO demodulation performance requirements 8.9.0 8.10.0 
06-2010 

RP-48 RP-100619 546r1 
Correction of antenna configuration and beam-forming model for 
DRS 

8.9.0 8.10.0 

06-2010 RP-48 RP-100619 558r1 Corrections of tables for Additional Spectrum Emission Mask 8.9.0 8.10.0 
06-2010 

RP-48 RP-100619 567 
Relaxation of the PDSCH demodulation requirements due to control 
channel errors 

8.9.0 8.10.0 

06-2010 RP-48 RP-100619 565 Correction of the UE output power definition for RX tests 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 520 Correction to FRC for CQI index 0 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 504r1 Fading CQI requirements for TDD mode 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 515r1 Correction to CQI test configuration 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 525r1 UE Categories for CSI reporting test 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 531 Correction of CQI and PMI delay configuration description for TDD 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 570 Minimum requirements for Rank indicator reporting 8.9.0 8.10.0 
06-2010 RP-48 RP-100620 573 Correction to FDD and TDD CSI test configurations 8.9.0 8.10.0 
09-2010 RP-49 RP-100914 604 Reference sensitivity requirements for the 1.4 and 3 MHz 

bandwidths 
8.10.0 8.11.0 

09-2010 RP-49 RP-100914 612 Band 13 and Band 14 spurious emission corrections 8.10.0 8.11.0 
09-2010 RP-49 RP-100914 587 Missing note in Additional spurious emission test with NS_07 8.10.0 8.11.0 
09-2010 RP-49 RP-100914 589r1 Downlink power for receiver tests 8.10.0 8.11.0 
09-2010 RP-49 RP-100916 598 Correction of PDCCH content for PHICH test 8.10.0 8.11.0 
09-2010 RP-49 RP-100916 580r1 Test configuration corrections to CQI reporting in AWGN 8.10.0 8.11.0 
09-2010 RP-49 RP-100916 592 Throughput for multi-datastreams transmissions 8.10.0 8.11.0 
09-2010 RP-49 RP-100916 594 Corrections to RF OCNG Pattern OP.1 and 2 8.10.0 8.11.0 
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