APPENDIX J: LTE DOWNLINK ONLY CARRIER AGGREGATION

TEST REDUCTION METHODOLOGY

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number of component carriers (CCs) supported by the product implementation. Per April 2018 TCBC Workshop
Notes, the following test reduction methodology was applied to determine the combinations required for
conducted power measurements.

LTE DLCA Test Reduction Methodology:

e The supported combinations were arranged by the number of component carriers in columns.

¢ Any limitations on the PCC or SCC for each combination were identified alongside the combination (e.g.
CA_2A-2A-4A-12A, but B12 can only be configured as a SCC).

e Power measurements were performed for "supersets" (LTE CA combinations with multiple components
carriers) and any "subsets" (LTE CA combinations with fewer component carriers) that were not
completely covered by the supersets.

e Only subsets that have the exact same components as a superset were excluded for measurement.

e When there were certain restrictions on component carriers that existed in the superset that were not
applied for the subset, the subset configuration was additionally evaluated.

e Both inter-band and intra-band downlink carrier aggregation scenarios were considered.

e Downlink CA combinations for SISO and 4x4 Downlink MIMO operations were measured independently,
per May 2017 TCBC Workshop notes.

Table J-1 — Example of Exclusion Table for SISO Configurations

[accumn_Jca | 5,10,15,20 5,10,15,20 Scc L ETY 5101520 | 510,15,20 o laccam |ca (24158 66 10,15, 510 | 5101520
faccru: oA 10,15, 5.10,15,20 Tccamin Sccam 5.10,15.20 | 5,10,15.20 3 3 [acc 2 [CA 258 66A] 3 510 [ 510,152
2cC v _[cA_(2A1-12A) 10,15, 5,10,15,20 No 3cc im3 E 5,10,15.20 | 5,10,15,20 1 [acc v [ca (2A]-5A-668 10,15, 510,15 )
2cCiva_[cA [2A1-4A (2] 5,10,15, 5,10,15,20 3cCANL 3cCima_[cA AI2A13A | 5,10,15,20 | 5,10,15,20 10 No [acc uma_[cA 2A-5n-(668] 5101520 | 510 5,10,15 No
accims [cA2A1[4A1(2) | 510,15, 5,10,15,20 No 3cCiMs [CA [2A12430A [ 5,10,15,20 | 5,10,15,20 | 510 No [acc s _[ca (2A1-5A-66¢ 5101520 | 510 [5101520 No
[acc e [cA (aA15A 510,15, 510 Taccas cCime [CA (201668 5.10,15,20 | 5,10,15,20 | 5,10,15,20 No [acc e [cA2asa-l66c) 5101520 | 510 [ 5101520 [ 5101520 No
ccomr_|ca pAl12A() | 5,10,15,20 3,510 No cCam7_|ca ac-(66A] 5,10,15,20 | 5,10,15,20 | 510,15, No
CC#M8_[CA [2AI-13A 5,10,15,20 10 3cCama CCiM8_|CA [2CI-[66A] | 5,10,15,20 | 5,10,15,20 | 510,15, No
CC M9 _|CA_[2AI-17A X 5,10 No CCHMS_|CA (20120668 | 5,10,15,20 | 5,10,15,20 [ 5,10,15, No
CCHMI0 [CA [2A129A@) | 5,10,15,20 510 B295CCOnly_[3cCan2 CCM10_[CA 2A-2A-(66A] | 5,10,15,20 | 5,10,15,20 | 5,10,15, No
CC M1 [CA (21308 5.10,15.20 510 [sccamts CCaM11 [CA [2412471A | 5,10,15,20 | 5,10,15.20 | 510,15, No
l2cC #m12_[cA_[2A)-66A (2) 5,10,15,20 5,10,15,20 [acc am1 3cc#M12 [CA [2A1-4A-29A [ 5,10,15,20 | 5,10,15,20 5,10 (629 SCC Only. No.
CC#M13_|CA_2A-[66A] (2) 5,10,15,20 5,10,15, laccama 3CC#M13_|CA [2A]-4A71A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No.
CC #M14_[CA [2A1-(66A1 2) | 5,10,15,20 510,15, No 3ccmia_[cA [2AISB 5101520 | 510 5,10 [accamL
CCMI5_[CA [2AI-71A 5,10,15,20 5,10,15, 3cCAmIL 3CCHM1S [CA (2A1'5A-66A | 5,10,15,20 | 5,10 | 510,15,20 No
CCui16 [CA A-(66A) 5,1 510,15, ccimie 3cCHM16 [CA A-5A(66AI | 5,10,15,20 | 5,10 | 5,10,15,20 No
CC#I17_[CA 12A-(66A] (3] 5,1 510,15, e 7 3ccimn7 [cA a12a166A] | 5,10,15,20 | 5,10 | 510,152 No
[2cC w15 Tea 15n66a] 5,10 5,10,15,20 3ccams CCitm18_|cA A1 134664 | 510,15, 510 [ 50,1520
[2cC#M19 [cA 30A (66T 5,10 5,10,15,20 3cc 20 CC#NI1S |CA 2A-13A-(66A] | 510,15, 510 [5101520
2cC #M20 [CA (668 510,15 510,15 laccuma CC#M20_|CA 2A-30A-(66A] | 5,10,15, 510 | 5101520 o
2cC 21 [cA (66C) 5,10,15,20 5,10,15,20 Jacc a6 CCM21_[CA [2A1-668 5,10,15, 51015 | 51015 CCaNE
[2ccma2 ca e6n1-66n 5,10,15,20 5,10,15,20 3cc s CC a2 |cA 2-(668] 510,15, 51015 | 510,15 icCima
[accam23 [ca (esal-(66A1 5,10,15,20 5,10,15,20 No ccima3 [ca [24)(668] | 5,10,15, 5,10,1: 5,10,1: No
cCim24_[ca (2A] 66 5,10,15,20 [ 510,15,20 [ 5,10,15,20 [accams
CC#M25_|CA 2A-(66C] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 [acc #me
CCM26_|CA (2AI-(66C] | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
CC#M27_|CA [2A1-6A-66A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
3cCiM28 [CA 2A-(66A1:66A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
3cC#M29 [CA_[2A1-66A-71A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No

Note: [CC] indicates component carrier with 4x4 DL MIMO antenna configuration

J.1 LTE Downlink Only Carrier Aggregation Test Selection and Setup

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number component carriers (CCs) supported by the product implementation. For those configurations required by
April 2018 TCBC Workshop Notes, conducted power measurements with LTE Carrier Aggregation (CA) (downlink
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only) active are made in accordance to KDB Publication 941225 DO5Av01r02. The RRC connection is only
handled by one cell, the primary component carrier (PCC) for downlink and uplink communications. After making
a data connection to the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only.
All uplink communications and acknowledgements remain identical to specifications when downlink carrier
aggregation is inactive on the PCC. Additional conducted output powers are measured with the downlink carrier
aggregation active for the configuration with highest measured maximum conducted power with downlink carrier
aggregation inactive measured among the channel bandwidth, modulation, and RB combinations in each
frequency band.

This device supports LAA with downlink carrier aggregation only. It uses carrier aggregation in the downlink to
combine LTE in the unlicensed spectrum (i.e. LTE Band 46) with LTE in the licensed band (served as PCC). All
uplink communications and acknowledgements on the PCC remain identical to specifications when downlink
carrier aggregation is inactive.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the maximum average output power with downlink only carrier aggregation active is not more
than 0.25 dB higher than the average output power with downlink only carrier aggregation inactive. All bands
required for SAR testing per FCC KDB procedures were considered. Based on the measured maximum powers
below, no additional SAR tests were required for DLCA SAR configurations.

General PCC and SCC configuration selection procedure

- PCC uplink channel, channel bandwidth, modulation and RB configurations were selected based on
section C)3)b)ii) of KDB 941225 D05 V01r02. All LTE bandwidth conducted powers needed for PCC
uplink configuration selection can be found in Section 9.3 and Appendix I. The downlink PCC channel
was paired with the selected PCC uplink channel according to normal configurations without carrier
aggregation.

- To maximize aggregated bandwidth, highest channel bandwidth available for that CA combination
was selected for SCC. For inter-band CA, the SCC downlink channels were selected near the middle
of their transmission bands. For contiguous intra-band CA, the downlink channel spacing between the
component carriers was set to multiple of 300 kHz less than the nominal channel spacing defined in
section 5.4.1A of 3GPP TS 36.521. For non-contiguous intra-band CA, the downlink channel spacing
between the component carriers was set to be larger than the nominal channel spacing and provided
maximum separation between the component carriers.

- All selected PCC and SCC(s) remained fully within the uplink/downlink transmission band of the
respective component carrier.
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DL CA Power Measurement Setup
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Figure J-2

DL CA with DL 4x4 MIMO Power Measurement Setup

J.2 Downlink Carrier Aggregation RF Conducted Powers

J.2.1

LTE Band 71 as PCC

Table J-3

Maximum Output Powers
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J.2.3

LTE Band 13 as PCC

Table J-5
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J.2.6 LTE Band 66 as PCC

Table J-8

Maximum Output Powers

J.2.7 LTE Band 25 as
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J.2.8

LTE Band 30 as PCC

Table J-10

Maximum Output Powers
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J.3 DL CA with DL 4x4 MIMO RF Conduction Powers

This device supports downlink 4x4 MIMO operations for some LTE bands. Uplink transmission is limited to a
single output stream. When carrier aggregation was applicable, the general test selection and setup
procedures described in Section J.1 were applied.

Per May 2017 TCB Workshop Notes, SAR for 4x4 DL MIMO was not needed since the maximum average
output power in 4x4 DL MIMO mode was not more than 0.25 dB higher than the maximum output power with
4x4 DL MIMO inactive. Additionally, SAR for 4x4 MIMO Downlink Carrier Aggregation was not needed since
the maximum average output power in 4x4 MIMO Downlink Carrier Aggregation mode was not more than
0.25 dB higher than the maximum output power with 4x4 MIMO Downlink and downlink carrier aggregation
inactive.

LTE 4x4 MIMO DL Standalone Powers

Table J-13
Maximum Output Powers

J.3.1

Single

LTE Bandwidth Frequency ' RB RB 4x4 DL MIMO | Antenna | Target
Band [MHz] Channel [MHz] Modulation size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]

[dBm]
24.14
24.15
22.97
24.45
19.45

24.21
24.29
23.02
24.47
19.41

23.8
24.2
22.5
24.0
19.5

66
25
30
41
48

10 132622
26065
27710
40620

56232

1775
1852.5
2310
2593
3649.2

QPSK
QPSK
QPSK
QPSK
64QAM

25
12

12
12

G RIGEIGE]
R

J.3.2 LTE Band 71 as PCC

Table J-14
Maximum Output Powers

cC scc1 scc2 scc3 Power
LTE
Combination PCCBand PCCBW | PCC P‘:::u Mod. PCCUL ’c:;"' Pcc Pcc (oL DLAnt. sccBand SCCBW | scC si‘::“ DLAnt. sccBand SCCBW | scC SC:G(:I.) DLAnt. sccBand SCCBW | scC SCFSG(:I.) DLAnt. Tx.Power gf::‘::
e fugcn O RB | oo |(@UCh.| Frea. (Mbz] | config. e fioy ch| L | Config. ] fioueh| 5L | Confg. imia] oy ch.| | config. w;:: :I: :A R A
CA_[4A]-4A-T1A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B4 20 2175 2132.5 x4 LTE B4 10 2350 2150 %2 Tﬁ 25.50
CA_[4A]-[4A]- 1A LTE B71 10 133172 668 QPsk 1 25 68636 622 22 LTE B4 20 2175 2132.5 x4 LTE B4 10 2350 2150 x4 25.42 25.50
CA_[48A]-48A-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B48 20 55990 3625 x4 LTE B48 20 56640 3690 %2 25.48 25.50
CA_[48A]-[48A]-71A LTE B71 10 133172 668 QPsk 1 25 68636 622 22 LTE B48 20 55990 3625 x4 LTE B48 20 55340 3560 x4 25.44 25.50
CA_[48C]-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 2x2 LTE B48 20 55990 3625 x4 LTE B4 20 56188 | 3644.8 Ax4 - 25.47 25.50
——— ———— —— —
CA_2A-2A-[4A]-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 22 LTE B: 20 700 1940 22 LTE B4 20 2175 21325 x4 25.40 25.50
CA_[2A]-2A-4A-T1A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B: 20 700 1940 %2 LTE B4 20 2175 21325 22 25.36 25.50
CA_[2A]-2A-[4A]-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B: 20 700 1940 22 LTE B4 20 2175 21325 x4 25.43 25.50
CA_[2A]{2A]-4A-T1A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B: 20 700 1940 x4 LTE B4 20 2175 21325 22 25.39 25.50
CA_[2A]-[2A]-{4A]-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 Ax4 LTE B4 20 2175 21325 x4 25.40 25.50
(CA_2A-2A-{BBA]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 22 LTE B2 20 700 1940 22 LTE B66 20 66786 2145 x4 25.42 25.50
CA_[2A]-2A-66A-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 22 LTE B66 20 66786 2145 22 25.38 25.50
CA_[2A]-2A-[66A]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 22 LTE B66 20 66786 2145 x4 25.37 25.50
CA_[2A]-[2A]-66A-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 x4 LTE B66 20 66786 2145 22 25.40 25.50
(CA_[2A]-[2A]{66A]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 x4 LTE B66 20 66786 2145 x4 25.35 25.50
CA_2A-[66A]-66A-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 22 LTE B66 20 66786 2145 x4 LTE B66 20 67236 2190 22 25.37 25.50
(CA_2A-[66A]-{66A]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 22 LTE B66 20 66786 2145 x4 LTE B66 20 67236 2190 x4 25.42 25.50
CA_[2A]-66A-66A-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B66 20 66786 2145 22 LTE B66 20 67236 2190 22 25.41 25.50
(CA_[2A]-{66A]-66A-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B66 20 66786 2145 x4 LTE B66 20 67236 2190 22 25.40 25.50
CA_[2A]{66A]-{66A]-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B66 20 66786 2145 Ax4 LTE B66 20 67236 2190 x4 25.39 25.50
CA_2A-[66C]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 22 LTE B66 20 66786 2145 x4 LTE B66 20 66984 | 2164.8 x4 25.38 25.50
CA_[2A]-66C-71A LTE B71 10 133172 668 QPSK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B66 20 66786 2145 22 LTE B66 20 66984 | 2164.8 22 25.36 25.50
CA_[2A]{66C]-71A LTE B71 10 133172 668 QPsK 1 25 68636 622 22 LTE B2 20 900 1960 x4 LTE B66 20 66786 2145 x4 LTE B66 20 66984 | 2164.8 x4 2533 25.50
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J.3.3 LTE Band 12 as PCC

Table J-15
Maximum Output Powers

ec scc1 sccz sccs scca Power
e
Combination pccang |PCCBW | Pec "F‘m‘:” woa,|Pecvtr| "R [ pec | pecton | otan | oo sceaw | sce sf“q"" oLant | (oo |sceaw]| sce "i‘:" ouant [ (oo |sccaw] sce ’f“q"" oLamt | (oo |sceaw]| sce “ﬂ:" DLAnt | Tpower ey
k) (o cn| (O R | o vk Freamua | confi k) fionch.| (O | Config i) 1oyl (| confi ) fioch.| (O | Config e R e e

CA[2A112A ) Eee | 10 1 O 20 | tEs2 | 20 | o | 190 | aa - - - - - - - - - - - 25.48 25,50
CAlIAI12A @) TEBL | 10 1 s [ so0% 20| tEes | 20 [oms [ o125 | aa - - - - - - - - - - - - - B B a1 2550
ChA_[4A}12A (2) TEe | 10 1 a5 | 5055 x LTE B4 2175 | 21325 | o - - - - - - 2541 2550
1Al B | 10 1 25| s0%5 x e B8 55990 | 365 | - B - - - - - - - - - - - - - 252 2550
GA_t2A 56A] (1) TEe | 10 1 29| 095 x LT 566 66786 | 215 | axa - - - - - - - - - - - - - 2543 2550
cA_2ATseAL ) EBL | 10 1 5| so%s Cease | 20 Jeorae| ows | aa B = = 2 2 B - B - - B B - B B 2543 2550
Ch_izn éoc] TesL |10 1 29— 5005 = LTE B 55900 | 3625 |t | L 0o | sews | b - - - - - - - - - - 2536 2550
‘CA_2A2A{4A 127 B2 | 10 1 a1 0% 22 20 1 o0 | 190 | 2 20 1 700 | 1o | 20 20 | 25 | 21325 | - - - 2546 2550
CA PATZA4A12A B2 | 10 1 a5 [ 5095 22 2 20 [ 700 [ 22 54 |0 [ows [oms [ 20 B - - B B 58 2550
Ch_[2AL 27 {2} 127 B2 | 10 1 a5 | 5095 20 2 20 | 700 | 1000 | 20 20 | 2175 | 21325 | 4 - - - - - 2541 2550
CA 1A AL 4A 128 Bl [ 10 1 29 [ s0% 22 ) 20 [ 700 [ x £ 51 | 0 [ ows [oms | 2 - = = = = 2545 2550
CA_[2AL2A} 1441 124 52 [ 1 1 o 22 2 2 | axa 20 | a5 | 21325 | - - - - 2508 2550
(4R 4A-12A B2 | 10 1 a5 [ 5005 22 2 20 [ 25 o 54 | 10 [ 230 [ 210 [ 20 - B - B B 2547 2550
CA_2AIAAHEAT12A 10 1 45| 5095 22 2 20 | s axd 10 [ 2350 | 2150 | 4w - - - - 2543 2550
CA PAL4AGA 1A 10 1 29 [ 509 22 ) e | 0 [ o1 22 54 | 10 [ 230 [ 2150 | om0 B = = = = B 250
ChA_12A] {4A4A-12 10 1 o 22 2 4 | 0 |1 axa 10 |20 | 20 | 20 - - - - - 2545 2550
CA_[2A [4A AT 2R 10 1 49 [ so%s 20 2 0 [ a1 axa 54 | 10 [ om0 o150 | 4w - - - 2 2 45 2550
CA_2AJ4AL126 B 1 12| S0 e | UEez [ 10 Ee | 0 | o0 20| tees | 20 | o [ 215 | - - - - 2538 25.00
CA_[PAL4A128 5 1 12 | o3 20 [uEez [ 10 TEe2 [ 20 [ o o | tees | 20 [oms [oms | 20 - = = = = a1 540
CA_[2A] 1441125 5 1 12 | 035 20 |uEsz [ 10 TEe2 | 0 | ow axa | LEss | 20 | o5 [ o125 | - - - - - 254 2540
_2A 241660 10 1 s [ s0% 20 | tEe2 [ o TEB6s | 0 [ eores | UEess [ 2 20648 | 4 = = = = 2 2550 2550
CA_[2A}12A66C 10 1 a5 | 5055 20| tee | LtEBos |20 | 6ores 20| U | 20 | eooma | 21648 | 22 - - - 2500 2550
CAI2A-T2AT66C] 10 1 a5 [ 509 20| tEe2 [ TEBse | 20 | eon | uEes | 2 2648 | 4 - - - B 5 2505 2550
CA [4A4A 128 5 1 12 | 5035 20 | uEez [ 10 EBe | 0 | i axa | tess | 10 |20 | o0 | 20 - - - - - 2543 2540
CA_T4A]{aA] B 1 L] o] 20 | tEez | 10 s |0 | s s | teed | w0 T ool a0 | aa = = = = 2 2537 2540
CA_2A 2 127 3071664 10 1 29| 509 22 | UEer | Cte2 |20 | 700 22 | UEBw | 10 | 9620 | 23% | 2 | Uesw | 20 |6oree ] ol | b 2539 2550
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GA_[2A] 2 12A66A1 651 0| 7 1 a5 | 5005 i 5 [ 700 x L7 B66. o676 |21z R e 666 67236 | 2190 x 2549 2550
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J.3.4 LTE Band 13 as PCC
Table J-16

Maximum Output Powers
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Al ) Zssa0 | 79 | opsk | 1 S0 | 7w i 5 o0 | 160 | _wa | 700 wi | B30 | 10| o0 | 2 za__| tEssm 66755 22 539 2535
1 20 | 103 Pk | 1 s | e i X o0 | 1960 | | 700 wi | Teea0 | 10 | om0 | 2ms | e | tEess 66755 xa F) 535
25330 | 795 | opsK 50 |76 i 5 00 | 1960 |t 700 wa__ | tEsn o020 | 2385 | | LEBes | 20 [ eeres 22 2538 2535
2530 | 793 PSk 50 | 760 x X 00 | 190 | s 700 wa | e | 10 om0 | zas | aw | teees o766 |21 o 2502 2535
530 | 79| opsK S0 | 7w " [ 00 2 i 00|10 2| UteBes | 20 | ooras | 21es 4| EBs 67236 | 2190 2 %36 %535
20 | 108 PSk s | e i [ o0 | w60 | ze iy 700 | 1ou i TE 666 66786 | 214 xi__| LS 6723 | 2190 ot 2540 2535
20 | 795 | QpsK S50 | 768 T [ 00 | 1 xa i 700 | tou i TEBeo | 20 | eoree | 21a Er M O G 2 F) %535
CA_[2A) 212 {661 2530 | 793 PSk S0 | 760 x e o0 | 190 | s T 700 | 1o x TE b6 | 20 | ooreo | zuae e | tEew [ o723 | 2190 2 53 2535
530 |79 | opsK S0 | 7w 2 [ 00 | 1 xa T 00|10 i TEBes |20 | ooras | 21ss 4| CEBs 67236 | 2150 @ %36 2535
20 | 795 | opsk e i [ o0 | 1960 | i 700 | 1ou = TE 666 G786 |21 za__| LEBse 67236 | 2190 2 2529 2535
CA_[2A} 27 T4A{66A} 66A Z330 | 793 | opsk s | 7 T i o0 | 1060 | _aa i 700_|_tou x TE 66 G786 |21 i | iEBs 6723 | 2190 2 31 535
Ch_[2A}2A-1efoon oA | LTEea | 10 | 20| 713 | oesk | 1 | 25 | swo | 7, 2¢_ | tieee | 20 | o0 | 190 | 4 | tteez | 20 | 70 | w0 | e | Uebes | 20 [oores| 21s | 4@ | reeoe | 20 |eran | 20 | o 2538 2535
CA_2A-1an 30N soAoen | LTEB1a | 10 [ zssa0 | 7es | opsk | 1 | 2 [ sm0 | 7w 22 | ez | 0 | ow | 10 | 2@ | GEesw | 10 | w0 | 2w | 2@ | eses | 20 | eeme| 2uss | aa | (Eses | 20 |6z | a0 | 2e a0 2535
Ch 2A19A30A{66AHBOA | LTEB1a | 10 | 2a0| 7ea | opsk | 1 | 25 [saw | e 22 | sz | 20 | o | 190 | 2@ | LEsw | 10 | om0 | 2w | 2@ | Urebes | 20 |eame| 2145 | wa | Ueses | 20 | 672 | 20 | ot 2541 2535
CA_2A1eA oA 6oAcoA | LTEB1 | 10 230 7es | opsk | 1 | 2 [sm0 | 7e 2c_| ez | 20 | oo | 190 | 2@ | LiEewm | 10 | w20 | zas | aa | Uiebes | 20 |eeres | 2145 | 2w | reees | 20 |72 | 20 | 2 43 535
Ch_2A1anl30n {ooA oA | LTEB1a | 10 | 730 | 793 | oesk | 1 F T 2 | Lieez | 20 | oo | 190 | 22 | Uieem | 10 | o0 | zaw | aa | Uieeos | 20 |eores | 215 | aa | reees | 20 | erom | 20 | o a1 535
CA_zA1aA z0A ooAMGoA] | LTEB1a | 10 | zam0 | 73 | oesk | 1 | 2 [smo | e 2@ | ez | 20 [ oo | 190 | 22 | ireea0 | 10 | w0 | 2 | 4 | Uemos | 20 |eorec| zus | aa | reses | 20 [erz | 20 | s 504 2535
‘GA_[2A] 144 30A-65A 564 tee1s | 10 [z 79 | opsk | 1 | 5 [saw [ e 2| UEs2 | 20 | oo | 190 | a4 | reem | 1o | om0 | 2 | ae | UEses | 20 [como| ais | 2e | tEsw | 20 [omm| 2o | 2 2539 235
Ch_12A}ana0nooAR6oA | LTEB1e | 10 [ zasm0 | 7ea | opsk | 1 | 25 [saw | e 2e_| ez | 20 | oo | 190 | 44 | LEBwm | 10 | w20 | za | 2@ | Urebes | 20 |eeree| 215 | awa | tEees | 20 |72 | 20 | 2e a2 35
G [oA 14A30A{66A{66A] | LTEB14 | 10 | 23330 | 798 | opsk | 1 | 2 | a0 | 76 2c | Lieez | 20 | oo | 190 | x4 | UiEem | 10 | w20 | zm6 | 2@ | Uieeos | 20 |eares| 215 | aa | reees | 20 | 7o | 20 | et 2539 535
CA_[2A}14A [30AV66A-66A | LTEB1a | 10| zsa0 | 79 | opsk | 1| 25 [ saw | e 2| tieez | 20 | oo | 190 | s | reea | 10 | esa0 | zew | axe | Lreses | 20 [coreo| aws | 2@ | reeee | 20 |eran | 20 | 2 B0 2535
Ch_l2A) 1aA{30A oA oA | LtEBa | 10 | 2mm0| a3 | oesk | 1 | 5 [swo | e 2¢ | tEs2 | 20 | oo | 190 | s | reea | 10 | om0 | 2 | x| UiEmes | 20 [coro| a1 | 4 | reseo | 20 [omm| 2o | o 2540 2535
Ch (2} A 30A oo 66A] | LTE B3 | 10 [zam0 7o | opsk | 1 [ 25 [sm0 | e 22| tes2 | 20 [ o0 | 190 | 44 | LiEBa0 | 10 | w20 | zaws | 44 | UreBes | 20 [eere| 215 | awa | reees | 20 [ 672 | 20 | ax 2538 2535
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J.3.6 LTE Band 5 as PCC

Table J-18
Maximum Output Powers
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J.3.7 LTE Band 66 as PCC

Table J-19
Maximum Output Powers
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J.3.8

LTE Band 25 as PCC

Table J-20
Maximum Output Powers
PCC SCC1 Power
LTE "
combination pcC Band | PECBW | Pec Picr::") Mod. | PECULH PC:BU" pcc | pecc(dl) | DAt | oo fsccBw | scc Sc:::") DLAnt. | Tx.Power '(':T:r:::g';
MHz] |(UL) Ch. g : RB DL) Ch.| Freq. [MH: Config. MHz] |(DL) Ch. ’ Config. ith DL CA
[MHz] (UL Ch.| oy offset | (P €| Fred. [MHz] | - Config [MHz] |(DL) Ch.| 7y | Confie “’E'"able o |Power(dem)
CA_5A-[25A] LTE B25 5 26065 1852.5 QPSK 1 12 8065 1932.5 4x4 LTE B5 10 2525 881.5 2x2 24.25 24.15
CA_25A-[25A] (1) LTE B25 5 26065 1852.5 QPSK 1 12 8065 1932.5 2x2 LTE B25 20 8590 1985 4x4 24.21 24.15
CA_[25A]-25A (1) LTE B25 5 26065 1852.5 QPSK 1 12 8065 1932.5 4x4 LTE B25 20 8590 1985 2x2 24.26 24.15
CA_[25A]-[25A] (1) LTE B25 5 26065 1852.5 QPSK 1 12 8065 1932.5 4x4 LTE B25 20 8590 1985 4x4 24.24 24.15
Table J-21
Maximum Output Powers
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J.3.10 LTEBand41as PCC

Table J-22

Maximum Output Powers

PCcC scc1 scc2 Power
L PCCBW | PCC (s PCCULH pecuL PCC PCC(DL) SCCBW | SCC (Y DLAnt. SCCBW | scC S DLAnt. LTE?Ingte
Combination PCCBand [MHz] [(uL) ch Freq. Mod. RB RB (oL ch.| Fi [MHz] SCCBand [MHz] [(DL) ch. Freq. Confi SCCBand [MHz] |(DL) ch. Freq. Carrier Tx
A "| [MHz] Offset [ " [MHz] & “| [MHz) Power (dBm)
CA_[41C] (1) LTE B4l 5 40620 2593 QPSK 1 12 40620 2593 4x4 LTE B4l 20 40737 | 2604.7 4x4 - - - - - 24.45
620 [ 2503 20| _2593 250
CA_[41D] LTE B41 10 40620 2593 QPSK 1 25 40620 2593 4x4 LTE B41 20 40476 | 2578.6 4x4 LTE B41 20 40764 | 2607.4 4x4 24.28
Maximum Output Powers
= = 5 o = o
=
Combination pcaana |PECBW | PeC '“m‘:‘_” woa,|Pecut| Pt | pec | pecon | puanm [ (oo fsccaw | scc ":e‘:" oLant | (oo |sceaw]| sce “2;‘:” oLant | (oo [sccaw| sc s‘::q“f’ oLant | (oo |sccaw]| sce ’°f=‘:“ DLANt. | TrPower g‘"f'g';':
[MHz] |(uL) ch, MHz] RB Offset |(DL) Ch. | Freq. [MHz] | Config. [MHz] (DU Ch. [MHz] Config. [MHz] |(DL) Ch, [MHz) Config. [MHz] (DU Ch. [MHz] Config. [MHz] |(DL) Ch. [MHz] Config. vt;:::: Power (dBm)
o ma T 2 By 21T 57t i P S S P P Y Y
s e o B T s Rt W T T R R e —
Tl o ra o e e e R e e e e s S [
CA_[48A]-48D LTE B48. 5 1 12 56232 x4 LTE B48 20 %2 LTE B48 20 55538 | 3579.8 222 LTE B48. 20 55736 | 3599.6 %2 - - - - 19.48 19.45
(CA_48D-{48A] LTE B48 5 1 12 56232 %2 LTE B48. 20 %2 LTE B48 20 5917 3617.7. %2 LTE B48. 20 x4 - - - - - 1939 19.45
At el o s ot e e e D e e e
CA_[48C]-48C LTE B48 5 1 1 56232 x4 LTE B48 x4 LTE B48 55340 | 3560 %2 LTE B48 %2 - - - - - 19.44 19.45
e T B T T M R e R e e
o K T e T N T e
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J.4 Downlink Carrier Aggregation with Uplink Carrier Aggregation enabled

This device supports uplink carrier aggregation (ULCA) with additional Carrier Aggregation configurations
active in the downlink. Power measurements were performed with ULCA active and additional CA
configurations active in the downlink for the configuration per Fall 2017 TCB Workshop Notes.

Per FCC Guidance, additional SAR measurements for these configurations were not required since their

maximum output power was not more than 0.25 dB higher than the maximum output power for with only
ULCA active.

J4a.l DL Carrier Aggregation RF Conducted Powers

Table J-24
Maximum Output Powers

pcc scc1 scc2 Power
o pccaw | pecuy | PECUY | pecuts| PCU pec oy | PCy sccaw [pecuy| P | pecuts |pecutrs| pecqoy | PECPY sccBw [sc(py| SCC(PY) | ULCATxPowerwith | ULCA Tx
‘Combination PCCBand [MHz] Ch. Freq. Modulation e RB Ch. Freq. SCCBand [MHz] h. Freq. Modulation e Offset h Freq. SCCBand [MHz] h. Freq. |add'l CA config. active | Power
" [MHz] Offset 3 [MHz] 3 [MHz] 5 [MHz] 3 [MHz] on DL (dBm) (dBm)
CA_41D LTE BaL 20 39750 | 2506 apsk 1 9 | 30750 | 2506 | LiEBaL 20 | 39048 | 25258 apsk 1 ) 39948 | 25258 | LTEBaL 20 | aou6 | 25456 2388 2380

J.4.2 DL Carrier Aggregation with DL 4x4 MIMO RF Conducted Powers

Note: 4x4 DL MIMO is only operating in the downlink. Uplink transmission is limited to a single output
stream for each component carrier of ULCA.

Table J-25
Maximum Output Powers

pCC scc Power
pcC pec(uL) pPCCUL pcc(oy scc scc(uL) PCC(DL) ULCA Tx.Power with
cominaton | ccsans [seatn ") |ricion hcaon| POCH| 7" [P0 TR0 DA | | S0 | L oot UL o) T | otam | (R | vica e
[MHz) [MHz] Offset [MHz] '8 [MHz] [MHz]) 3 [MHz] g on DL (dBm) Power (dBm)
CA_41C] (1) LTE B41 20 39750 2506 apsk 1 99 | 30750 | 2506 axd LTE B41 20 39948 | 25258 | apsk 1 0 30048 | 2525.8 axd 23.80 23.80
CA_[48C] LTE 848 20 56207 | 3646.7 apsk 1 99 | 56207 | 3646.7 axa LTE B48 20 56405 | 36665 | QPSK 1 0 56405 | 3666.5 axd 19.00 19.00
CA_[668] LTE B66 10 132622 1775 apsk 1 0 | 67086 | 2175 axa LTE B66 10 132523 | 17651 | Qpsk 1 49 66987 | 21651 4xd 24.00 24.00
CA_[66C] LTE B66 20 132572 1770 apsk 1 0 | 670% | 2170 axa LTE B66 20 132374 | 17502 | Qpsk 1 99 66838 | 2150.2 axa 23.79 23.79
Pcc scc1 scc2 Power
pec pec(ul) pecuL pec(oy) scc pec(uy scc(oy scc scc(oy) ULCA T Powerwith | ULCA Tx
Combination PCCBand |Bandwidth ::c::‘: quency Pcf‘:”' RB ::::m‘: Frequency| DA™ | sccBand  |Bandwidth ::c::‘: Frequency| M“d:"“" 'c::"" Pc;"”;“ iﬁ“:‘z Frequency ::ﬂ"';“' ScCBand | Bandwidth Zf'“:‘: Frequency] P:A™ | adet ca config.active | Power
e [ offset. 2! gy | €O e | kg el | Mz & [ R Y T on DL (dBm) (dBm)
Ca_ja10] e | 2 39750 | 2506 | apsk 1 | o [0 | 2506 a L7E a1 20 | 3008 | 25258 | apsk 1 0 30908 | 25258 | o LTE BaL 20 | a0t | 25056 a .70 2380
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