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Release 11 2 3GPP TS 36.101 V11.2.0 (2012-09)

5 Operating bands and channel arrangement

51 General

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

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

5.2 Void
53 Void
54 Void

5.5 Operating bands

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

E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
Operating BS receive BS transmit Mode
Band UE transmit UE receive
FuL_iow — FuL_nigh FoL_iow — FbL_nigh
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 - 915MHz 925 MHz 960 MHz FDD
9 17499 MHz - 1784.9 MHz 1844.9 MHz 1879.9 MHz FDD
10 1710 MHz - 1770 MHz 2110 MHz 2170 MHz FDD
11 14279 MHz - 1447.9 MHz 1475.9 MHz 1495.9 MHz FDD
12 699 MHz - 716 MHz 729 MHz 746 MHz FDD
13 777 MHz - 787 MHz 746 MHz 756 MHz FDD
14 788 MHz - 798 MHz 758 MHz 768 MHz FDD
15 Reserved Reserved FDD
16 Reserved Reserved FDD
17 704 MHz - 716 MHz 734 MHz 746 MHz FDD
18 815MHz - 830 MHz 860 MHz 875 MHz FDD
19 830 MHz - 845 MHz 875 MHz 890 MHz FDD
20 832 MHz - 862 MHz 791 MHz 821 MHz FDD
21 14479 MHz - 1462.9 MHz 1495.9 MHz 1510.9 MHz FDD
22 3410 MHz  — 3490 MHz 3510 MHz 3590 MHz FDD
23 2000 MHz - 2020 MHz 2180 MHz 2200 MHz FDD
24 1626.5 MHz - 1660.5 MHz 1525 MHz 1559 MHz FDD
25 1850 MHz - 1915 MHz 1930 MHz 1995 MHz FDD
26 814 MHz - 849 MHz 859 MHz 894 MHz FDD
27 807 MHz - 824 MHz 852 MHz 869 MHz FDD
28 703 MHz - 748 MHz 758 MHz 803 MHz FDD
33 1900 MHz - 1920 MHz 1900 MHz 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz 2400 MHz TDD
41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz — 3600 MHz 3400 MHz 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz 3800 MHz TDD
44 703 MHz - 803 MHz 703 MHz 803 MHz TDD
NOTE 1: Band 6 is not applicable

5.5A  Operating bands for CA

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

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

E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL_low — FuL_nigh FoL_low — FbL_nigh
CA 1 1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz FDD
CA_7 7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz FDD
CA 38 38 2570 MHz | — | 2620 MHz 2570MHz | — | 2620 MHz TDD
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CA_40 40 2300 MHz 2400 MHz 2300 MHz 2400 MHz TDD
CA 41 41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
Table 5.5A-2: Inter-band CA operating bands
E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL low — FuL high FoL tow — FoL_high
A O 3 L 2 X M
CA2! |5 Taar g s | = 1ab20 ez [ Tags. e |~ 1510wz ] "0
CASS | Ve | Teionts | sesnirs | eoemiz | F°°
CA3T s [ | Zerowins | 2eonirs || zeomis | F°°
CA320 | gas s |~ [see e | rothis [~ [ertz ] "0
el O 277 4 L T
[ |
5.6A.1 Channel bandwidths per operating band for CA

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

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

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

The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre
unless stated otherwise in Table 5.6A.1-1 or 5.6A.1-2.
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Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band
contiguous CA

CA Configuration / Nrg_agg

CA

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

CA_1C 1 Yes Yes 40 0

CA 7C 7 Yes Yes

CA_38C 38 Yes Yes

CA_40C 40 Yes Yes Yes 40 0
CA 41C 41 Yes Yes Yes Yes 40 0

NOTE 1: The CA Configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the

indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.
NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal
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Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA
CA operating / Channel bandwidth
E- Maximum | 5. qwidth
CA Configuration | UTRA 14 | 3MHz | 5MHz | 1O 15 1 20 mHz | 299regated | hination
MHz MHz MHz bandwidth
Bands set
[MHz]
1 Yes
CA_1A-5A 5 Yeos 20 0
1 Yes Yes Yes Yes
CA_TA-18A 18 Yes Yes Yes
1 Yes Yes Yes Yes
CA_1A-19A 19 Yes Yes Yes 35 0
1 Yes Yes Yes Yes
CA_1A-21A 21 Yes Yes Yes
2 Yes Yes
CA_2A-1TA 17 Yes Yes
CA_3A-5A
- 3 Yes 20 1
5 Yes Yes
3 Yes Yes Yes Yes
CA_SA-TA 7 Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-20A 20 Yes Yes
4 Yes Yes Yes Yes
CA_4A-12A 12 Yes Yes
CA 4A-13A 4 Yes Yes Yes Yes
- 13 Yes
4 Yes Yes
CA _4A-17A 17 Yos Yos 20 0
7 Yes Yes Yes
CA_TA-20A 20 Yes Yes
NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table
5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all
classes.
NOTE 2: For each band combination, all combinations of indicated bandwidths belong to the set
NOTE 3: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal
5.7.3 Carrier frequency and EARFCN

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

downlink EARFCN.

FoL = FpL 1ow + 0.1(NpL — Nofts-pL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where FuL 10w and Nosss-uL are given in Table 5.7.3-1 and Nu is the uplink EARFCN.

Fur = FuL 1ow + 0.1(NuL — Nosss-ur)
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Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
Operating | FpL_ow (MHz2) Noftts-bL Range of NpL Fut_tow (MHZ) Nofts-uL Range of NuL
Band

1 2110 0 0-599 1920 18000 18000 — 18599
2 1930 600 600 — 1199 1850 18600 18600 — 19199
3 1805 1200 1200 — 1949 1710 19200 19200 — 19949
4 2110 1950 1950 — 2399 1710 19950 19950 — 20399
5 869 2400 2400 — 2649 824 20400 20400 — 20649
6 875 2650 2650 — 2749 830 20650 20650 — 20749
7 2620 2750 2750 — 3449 2500 20750 20750 — 21449
8 925 3450 3450 — 3799 880 21450 21450 — 21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 — 22149
10 2110 4150 4150 — 4749 1710 22150 22150 — 22749
11 1475.9 4750 4750 — 4949 1427.9 22750 22750 — 22949
12 729 5010 5010 - 5179 699 23010 23010 - 23179
13 746 5180 5180 — 5279 777 23180 23180 — 23279
14 758 5280 5280 - 5379 788 23280 23280 — 23379
17 734 5730 5730 — 5849 704 23730 23730 - 23849
18 860 5850 5850 — 5999 815 23850 23850 — 23999
19 875 6000 6000 — 6149 830 24000 24000 — 24149
20 791 6150 6150 — 6449 832 24150 24150 — 24449
21 1495.9 6450 6450 — 6599 1447.9 24450 24450 — 24599
22 3510 6600 6600 — 7399 3410 24600 24600 — 25399
23 2180 7500 7500 — 7699 2000 25500 25500 — 25699
24 1525 7700 7700 - 8039 1626.5 25700 25700 — 26039
25 1930 8040 8040 - 8689 1850 26040 26040 - 26689
26 859 8690 8690 - 9039 814 26690 26690 - 27039
27 852 9040 9040 — 9209 807 27040 27040 — 27209
282 758 9210 9210 — 9659 703 27210 27210 — 27659
33 1900 36000 36000 — 36199 1900 36000 36000 — 36199
34 2010 36200 36200 — 36349 2010 36200 36200 — 36349
35 1850 36350 36350 — 36949 1850 36350 36350 — 36949
36 1930 36950 36950 — 37549 1930 36950 36950 — 37549
37 1910 37550 37550 — 37749 1910 37550 37550 — 37749
38 2570 37750 37750 — 38249 2570 37750 37750 — 38249
39 1880 38250 38250 — 38649 1880 38250 38250 — 38649
40 2300 38650 38650 — 39649 2300 38650 38650 — 39649
41 2496 39650 39650 —41589 2496 39650 39650 —41589
42 3400 41590 41590 — 43589 3400 41590 41590 — 43589
43 3600 43590 43590 — 45589 3600 43590 43590 — 45589
44 703 45590 45590 — 46589 703 45590 45590 — 46589

NOTE: The channel numbers that designate carrier frequencies so close to the operating band edges that the
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50,
75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5,
10, 15 and 20 MHz respectively.

6.2.5A Configured transmitted power for CA

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

The configured maximum output power on serving cell ¢ shall be set within the following bounds:

Pcemax Le £ Pemax,e < Pomax He
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For intra-band contiguous carrier aggregation:

- PCMAXiL,c =MIN { PEMAX,C - ATC,C, ProwerClass — MAX(MPR «+A-MPR Cy P-MPR c) - ATC, c }

For inter-band carrier aggregation:

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

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

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

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

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

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

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

For inter-band carrier aggregation with one UL serving cell the total configured maximum output power Pcmax shall be
set within the following bounds:

Pcemax L < Pemax < Pomax n
where
- Pomax L =Pemax Le
- Povax v =Pomax He

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

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

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

Pcemax L — T(Pemax 1) < Pumax < Pemax n + T(Pemax 1)

T(Pcmax) is defined by the table below and applies to Pcmax L and Pemax b separately.
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Table 6.2.5A-1: Pcmax tolerance

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

21 < Pcuax £ 23 2.0

20 < Pcuax < 21 2.5

19 < Pcmax < 20 3.5

18 < Pcmax <19 4.0

13 < Pcumax < 18 5.0

8 < Pcouax <13 6.0

-40 < Pcuax < 8 7.0

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

Pcevax L ca < Pemax < Pomax v ca

For intra-band contiguous carrier aggregation,

- Pcmax L_ca=MIN{10 logio Y pemax.c - ATc, Prowerclass — MAX(MPR + A-MPR, P-MPR ) — ATc}
- Pcmax n ca =MIN{10 logio Y pemaX.c , PPowerClass }

where

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

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

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

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

For inter-band carrier aggregation with up to one serving cell ¢ per operating band:
Pemax L ca =MIN {10logio)’ MIN [ pemax./ (Atcc), ProwerClass/(Mpre-a-mpre-Atc,e *Atis.c),
PPowerClass/(pmpre: Atc.c) ], ProwerClass }

Pemax v ca = MIN{10 logio Y, pemaX.c, PpowerClass }

where

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

- Ppowerclass 1s the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
in the Table 6.2.2A-1. prowerclass is the linear value of PpowerClass.

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

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

- Atce =1 when Note 2 in Table 6.2.2-1 does not apply for a serving cell ¢
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- At is the linear value of the inter-band relaxation term of the serving cell ¢ ATisc. Atise =1 when no inter-band
relaxation is allowed.

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

Pumax = 10 logio D, pumax.c

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

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

Table 6.2.5A-2: Pcmax tolerance

Tolerance T(Pcmax) Tolerance T(Pcmax)
Pemax Intra!-band with _two Intef-band with.two
(dBm) active UL serving active UL serving
cells cells
(dB) (dB)
21 < Pcuax < 23 2.0 2.0
20 < Pcuax < 21 [2.5] TBD
19 < Powax < 20 [3.5] TBD
18 < Pcomax < 19 [4.0] TBD
13 < Pcmax < 18 [50] TBD
8 < Pcuax <13 [60] TBD
-40 < Pcmax < 8 [7.0] TBD

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

Table 6.2.5A-3: ATigc

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

Configuration
CA_1A-5A ; 8:3
CA_1A-18A - o3
CA_1A-19A - 23
CA_1A-21A 211 8:2
CA_2A-17A 127 8:2
CA_3A-5A g 8:2
CA_3A-7A 3 8:2
CA_3A-20A 2 23
CA_4A-12A 142 8:2
CA_4A-13A 143 o3
CA_4A-17A 2 23
CA_7A-20A 270 8:3
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NOTE: The ATis above have been derived for a UE supporting a single interband LTE CA band combination.
For a UE supporting additional interband LTE CA band combinations, the ATs,c for all bands supported
by the UE, need to be studied.

NOTE: To meet the ATis requirements for CA 3A-7A with state-of-the-art technology, an increase in power
consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves
in the future, this possible power consumption increase can be reduced or eliminated.

6.6.3.2 Spurious emission band UE co-existence
This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.
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Spurious emission
E-UTRA Protected band Frequency range Maximum | MBW Note
Band (MHz) Level (MHz)
(dBm)
1 -UTRABand 1,7, 8, 11, 18, 19, 20, 21, 50 1
22, 26, 27, 28, 38, 40, 42, 43, 44 FoLow | - | FoL_high
-UTRA Band 3, 9, 34 FoLiow | - | FoL nign -50 1 15
-UTRA band 33 FoLow | - | For_high -50 1 3
-UTRA band 39 FoLow | - | FoL_high -50 1 3
Frequency range 1884.5 | - | 1915.7 -41 0.3 6,8,15
2 -UTRA Band 4, 5, 10, 12, 13, 14, 17, 50 1
22,23, 24, 26,27, 28, 41, 42 FoL ow | - | FoL nigh
-UTRA Band 2, 25 FoL ow | - | FoL nigh -50 1 15
-UTRA Band 43 FoLiow | - | FoL high -50 1 2
3 -UTRA Band 1, 7, 8, 20, 27, 28, 33, 34, 50 1
38,43, 44 FoL iow | - | Fou high
-UTRA Band 3 FoLiow | - | FoL high -50 1 15
-UTRA Band 11, 18, 19, 21 FoLiow | - | Fou nigh -50 1 13
-UTRA Band 22, 42 FoLiow | - | Fou nigh -50 1 2
Frequency range 1884.5 | - | 1915.7 -41 0.3 13
4 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 ]
22,23, 24, 25, 26, 27, 28, 41, 43 FoLow | - | For_high
-UTRA Band 42 FoLow | - | For_high -50 1 2
5 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
22,23, 24,25, 28,42, 43 FoLiow | - | FoL high
-UTRA Band 41 FoLiow | - | FoL high -50 1 2
-UTRA Band 26 859 | - | 869 -27 1
-UTRA Band 27 852 | - | 869 -10 1 17
6 -UTRABand 1,9, 11, 34 FoLiow | - | FoL nign -50 1
Frequency range 860 | - | 875 -37 1
Frequency range 875 | - | 895 -50 1
7
1884.5 | - | 1919.6 41 03
Frequency range 1884.5 | - | 1915.7 8
7 -UTRA Band 1, 3, 7, 8, 20, 22, 27, 50 1
28,33, 34,42, 43 FoLiow | - | Fou high
Frequency range 2570 | - | 2575 +1.6 5 15, 21
Frequency range 2575 | - | 2595 -15.5 5 15, 21
Frequency range 2595 | - | 2620 -40 1 15, 21
8 -UTRA Band 1, 20, 28, 33, 34, 38, 39, 50 1
40 FoL ow | - | FoL high
-UTRA band 3 FoL ow | - | FoL high -50 1 2
-UTRA band 7 FoLow | - | FoL_high -50 1 2
-UTRA Band 8 FoLow | - | FoL_high -50 1 15
-UTRA Band 22, 42, 43 FoLiow | - | FoL nign -50 1 2
-UTRA Band 11, 21 FoLiow | - | Fou_nign -50 1 23
Frequency range 860 | - | 890 -40 1 15, 23
Frequency range 1884.5 | - | 1915.7 -41 0.3 8,23
9 -UTRABand 1, 9, 11, 18, 19, 21, 26, 50 1
28, 34 FoL ow | - | FoL nigh
Frequency range 1884.5 | - | 1915.7 41 0.3 8
Frequency range 945 | - [ 960 -50 1
10 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 ]
23, 24, 25, 26, 27, 28, 41, 43 FoLow | - | For_high
-UTRA Band 22, 42 Fouiow | - | FoL nign -50 1 2
1 -UTRABand 1, 9, 11, 18, 19, 21, 28, 34 FoLiow | - | FoL nign -50 1
Frequency range 1884.5 | - | 1915.7 -41 0.3 8
Frequency range 945 | - | 960 -50 1
12 -UTRA Band 2, 5, 13, 14, 17, 23, 24, 50 1
25, 26, 27, 41 FoLow | - | For_high
-UTRA Band 4, 10 FoLiow | - | Fou nign -50 1 2
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-UTRA Band 12 FoL ow | - | FoL high -50 1 15
13 -UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 50 1
25, 26, 27, 41 FoLow | - | FoL_high
Frequency range 769 | - [ 775 -35 0.00625 15
Frequency range 799 | - | 805 -35 0.00625 11,15
-UTRA Band 14 FoLiow | - | FoL high -50 1 15
-UTRA Band 24 FoLow | - | For_high -50 1 2
14 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 41 FoL iow | - | Fou nigh
Frequency range 769 | - | 775 -35 0.00625 12,15
Frequency range 799 | - | 805 -35 0.00625 1 11!512!
17 -UTRA Band 2, 5, 13, 14, 17, 23, 24, 50 1
25, 26, 27, 41 FoLiow | - | FoL high
-UTRA Band 4, 10 FoLiow | - | FoL nign -50 1 2
-UTRA Band 12 FoLiow | - | FoL high -50 1 15
18 -UTRABand 1,9, 11, 21, 34 FoLiow | - | FoL nign -50 1
Frequency range 860 | - [ 890 -40 1
Frequency range 18845 | - | 1915.7 -41 0.3 8
Frequency range 758 | - | 799 -50 1
Frequency range 799 | - | 803 -40 1 15
Frequency range 945 | - | 960 -50 1
19 -UTRA Band 1, 9, 11,21, 28, 34 FoLiow | - | FoL nign -50 1
Frequency range 860 | - | 890 -40 1 9,15
Frequency range 1884.5 | - | 1915.7 -41 0.3 8
Frequency range 945 | - | 960 -50 1
20 “UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, =0 ]
43 FoL iow | - | FoL high
-UTRA Band 20 FoL ow | - | FoL high -50 1 15
-UTRA Band 38, 42 Fouiow | - | FoL hign -50 1 2
21 -UTRA Band 11 FoLiow | - | FoL high -35 1 10,15
-UTRA Band 1, 9, 18, 19, 28, 34 Fouiow | - | FoL nign -50 1
-UTRA Band 21 FoLiow | - | FoL high -50 1 10
Frequency range 1884.5 | - [ 1915.7 -41 0.3 8
Frequency range 945 | - [ 960 -50 1
22 -UTRA Band 1, 3, 7, 8, 20, 26, 27, 28, 50 1
33, 34, 38, 39, 40, 43 FoL ow | - | FoL high
Frequency range 3510 | - | 3525 -40 1 15
Frequency range 3525 | - | 3590 -50 1
23 -UTRA Band 4, 5, 10, 12, 13, 14, 17,
23, 24,26, 27, 41 FoLiow | - | FoL high -50 1
-UTRA Band 2 FoLiow | - | FoL nigh -50 1 14,15
Frequency range 1998 | - | 1999 -21 1 14,15
Frequency range 1997 | - | 1998 -27 1 14,15
Frequency range 1996 | - | 1997 -32 1 14,15
Frequency range 1995 | - | 1996 -37 1 14, 15
24 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 41 FoL iow | - | Fou nigh
25 _UTRA Band 4, 5, 10,12, 13, 14, 17, 22, =0 ]
23,24, 26, 27, 28, 41, 42 FoL ow | - | FoL high
-UTRA Band 2 FoLiow | - | FoL high -50 1 15
-UTRA Band 25 FoL ow | - | FoL high -50 1 15
-UTRA Band 43 FoL ow | - | FoL high -50 1 2
26 -UTRABand 1, 2,4,5,9,10, 11, 12,
13, 14,17, 18,19, 21, 22, 23, 24, 25, -50 1
26,34, 40,42, 43 FoL ow | - | FoL high
-UTRA Band 41 FoL ow | - | FoL high -50 1 2
Frequency range 1884.5 | - | 1915.7 -41 0.3 8
Frequency range 703 1 - | 799 -0 !
799 | - | 803 -40 1 15
Frequency range 851 | - | 859 -53 0.00625 20
-UTRA Band 27 FoLiow | - | 859 -32 1 18
Frequency range 945 | - | 960 -50 1
27 -UTRABand 1,2,3,4,5,7, 10, 12, 13, FoLiow | - | Fo nigh -50 1
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14,17, 22, 23, 25, 26, 27, 41, 42, 43
0.0062
-35
Frequency range 799 805 5
790 FoL high -32 1 16
-UTRA Band 28 FoL_tow 790 -50 1
28 -UTRABand 2, 3, 5,7, 8,9, 18, 19, 25, FoL_tow FbL_nigh -50 1
26, 27, 34, 38, 41
-UTRA Band 1, 4, 10, 22, 42, 43 FoL iow FoL_nign -50 1 2
-UTRA Band 11, 21 FoL_ow Fo_nigh -50 1 19, 24
-UTRA Band 1 FoL_tow FoL_nigh -50 1 19, 25
Frequency range 758 773 -32 1 15
Frequency range 773 803 -50 1
Frequency range 662 694 -26.2 6 15
Frequency range 1884.5 1915.7 -41 0.3 8,19
33 -UTRA Band 1, 7, 8, 20, 22, 34, 38, 39, 50 1 5
40, 42, 43 FoL tow FbL high
-UTRA Band 3 FoL tow FbL high -50 1 15
34 -UTRABand 1, 3,7, 8,9, 11, 18, 19,
20, 21, 22, 26, 28, 33, 38,39, 40, 42, 43, -50 1 5
44 FoL tow FbL high
Frequency range 1884.5 1915.7 -41 0.3 8
35
36
37
38 -UTRA Band 1,3, 8, 20, 22, 28, 33, 34, 50 1
42,43, 44 FoL_iow FoL_high
Frequency range 2620 2645 -15.5 5 15, 22
Frequency range 2645 2690 -40 1 15, 22
39 -UTRA Band 22, 34, 40, 42, 44 FoL ow FoL nigh -50 1
-UTRA Band 43 FoL_ow FoL_high -50 1 2
40 -UTRA Band 1, 3, 22, 26, 27, 33, 34, 50 1
39, 42,43, 44 FoL_tow FoL_high
41 -UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 28 FoL low FoL high
42 -UTRABand 1, 2, 3, 4,5, 7, 8, 10, 20,
25, 26, 27, 28, 33, 34, 38, 40, 44 -50 1
FoL low FoL high
-UTRA Band 43 FoL low FoL high -50 1 3
43 -UTRABand 1, 2, 3, 4,5, 7, 8, 10, 20, 50 1
25, 26, 27, 28, 33, 34, 38, 40, 44 FoL tow FoL high
-UTRA Band 42 FoL tow FbL high -50 1 3
-UTRA Band 22 FpL iow FoL_high [-50] (1] 3
44 -UTRA Band 1, 3, 5, 8, 34, 38, 39, 40, FoL_tow FoL_nigh -50 1 2
42,43
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NOTE 1: FopL jow and FpL_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

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

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

NOTE 4: N/A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

7.3.1A  Minimum requirements ( PSK) for CA

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

Ex. 1030 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. — IPR2023-00997
Page 16 of 19



Release 11 16 3GPP TS 36.101 V11.2.0 (2012-09)

frequency range (as noted in Table Table 7.3.1A-0b). For these exceptions, the UE shall meet the requirements
specified in Table 7.3.1A-0a, Table 7.3.1A-0a and Table 7.3.1A-0Oc.

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

Channel bandwidth

EUTRA CA EUTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
CA 4A12A 4 TBD TBD [-90] [-89.5] FDD
- 12 -97 -94
) 4 [-90] [-89.5]
CA_4A-17A 17 97 o4 FDD

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

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

NOTE 3: The signal power is specified per port

Table 7.3.1A-0b: Uplink configuration for the low band

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

EUTRA CA UL band 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
CA_4A-12A 12 23 53 83 16° FDD
CA_4A-17A 17 83 16° FDD

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

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

NOTE 3: the UL EARFCN of the low band (superscript LB) should be such that £,:% ”3/0.3J0,1and

=L/bL

Fpl e+ BWES i [2< i < Fpt o = BWEE, /2 With f,¥ the DL EARFCN of the high band

Channel

and BW(%””@/ the channel bandwidth configured in the low band.

Unless given by Table 7.3.1A-0c, the minimum requirements specified in Tables 7.3.1A-0a and 7.3.1A-0b shall be
verified with the network signalling value NS 01 (Table 6.2.4-1) configured.

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

E- Up | Netwo
UTR | lin rk
A k | Signal
CA | Ba ling
Conf | nd | value
igur
atio
n
CA_
4A- | 12 | NS_06
12A
CA_
4A- | 17 | NS_06
17A

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

separations are as defined in Table 5.7.4-1. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be

Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

CA configuration / CC combination / Nre_agg / Duplex mode

100RB+50RB 75RB+75RB 100RB+75RB 100RB+100RB Duplex
CA configuration
Mode
PCC SCC PCC SCC PCC SCC PCC SCC
CA_1C n/a n/a 75 55 n/a n/a 100 30 FDD
CA_7C n/a n/a 75 0 n/a n/a 75 0 FDD
PCC SCC PCC ScC
CA_38C TDD
75 75 100 100
CA_40C 100 50 75 75 n/a n/a 100 100 TDD
CA_41C 100 50 75 75 100 75 100 100 TDD

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

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

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

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

7.5.1A  Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the adjacent
channel requirements are defined with the uplink active on the band other
than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.5.1 for each component carrier while
both downlink carriers are active.7.6.1.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the in-band blocking requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.6.1.1 for each component carrier while both downlink carriers are active. For the
UE which supports inter band CA configuration in Table 7.3.1A-2, Pumterferer power defined in Table 7.6.1.1-2 is
increased by the amount given by ARis ¢ in Table 7.3.1A-2.
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7.6.3.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band
the narrow-band blocking requirements are defined with the uplink
active on the band other than the band whose downlink is being
tested. The UE shall meet the requirements specified in subclause
7.6.3.1 for each component carrier while both downlink carriers are
active.7.7.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band
the spurious response requirements are defined with the uplink
active on the band other than the band whose downlink is being
tested. The UE shall meet the requirements specified in subclause
7.7.1 for each component carrier while both downlink carriers are
active. 7.8.1AMinimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the wide band intermodulation

requirements are defined with the uplink active on the band other than the band whose downlink is being tested. The

UE shall meet the requirements specified in subclause 7.8.1.1 for each component carrier while both downlink carriers
are active.
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