APPENDIX F: DOWNLINK LTE CA RF CONDUCTED POWERS

1.1 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.

e 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.
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1.2 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
only) active are made in accordance to KDB Publication 941225 D05Av01r02. 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. 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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Figure 1
DL CA Power Measurement Setup
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Figure 2
DL CA with DL 4x4 MIMO Power Measurement Setup

1.3 Downlink Carrier Aggregation RF Conducted Powers

13.1

LTE Band 71 as PCC

Table 1
Maximum Output Powers
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1.3.3 LTE Band 13 as PCC

Table 3
Maximum Output Powers
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1.3.7

LTE Band 66 as PCC

Maximum Out
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1.3.10 LTE Band 41 as

PCC

Table 10

Maximum Qutput Powers
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1.4 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 1.2 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.

1.4.1 LTE 4x4 MIMO DL Standalone Powers
Table 12
Maximum Output Powers
Single
LTE | Bandwidth Frequency . R | R |%4DLMMO | Antenna
Channel Modulation . Tx. Power TX.
Band [MHZz] [MHZz] Size | Offset
[dBm] Power
[dBm]
66 3 132322 1745 QPSK 1 0 23.32 23.29
25 5 26665 1912.5 QPSK 1 24 23.75 23.52
30 10 27710 2310 QPSK 1 0 23.81 23.79
41 10 40620 2593 QPSK 1 25 24.53 24.60
48 5 56232 3649.2 QPSK 1 12 23.44 23.45
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1.4.2

LTE Band 71 as PCC

Table 13
Maximum Output Powers
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1.44 LTEBand 13 as PCC

Table 15
Maximum Qutput Powers
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1.45 LTEBand 14 as PCC

Table 16

Maximum Output Powers

e EeE) scca Fower
S recom | Pecow | occ oo, |recuns| e[ e cctoyrmn) ouam | o secom| see [0 oame | ficeaw| sce |00 o | sccw| see |00 | oam | fsceow | sce [0 | oy | et | s
[MHz] [(UL) Ch. RB [MHz) Config. [MHz] | (DL) Ch. | o Config. [MHz] | (DL) Ch. | Mtz Config. [MHz] |(DL) Ch. | Mz Config. Hz] |(DL) Ch.| Mz Config. Enabled (dBm) | Power (dBm)
—yrSTETTT X i 1 s | . a0 | 1300 . 0 | 1000 a0 | 10 o |z s | m | 16 2056 505
7o 1 sa0 |7 . a0 | 1900 . 700 | 1000 B30 sa20 | 755 ass [0 ] 16 7505 505
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Table 17
Maximum Output Powers
e sce1 sccz sccs Power
pccaw | pec | PECUY pccuL| pccuL | pec |pec(DL)Freq.| DLAnt. sceaw | scc [SCOY | o ane sccaw | scc [S€OY | b ane sccow | scc |SCCOU | oy pny | LTETePower | LTESingle
Combination pecBand | iy Juycn | Fred: | Mod | g e | confie. | %™ | il [oycn| T | contie. | %% | tmiy |ouch| % | confie | 5% | g [ouch| % | config, | | WHMOLCA ) Camer Tx
" MHz] . " MHz] . " MHz) g "l Mz " | Enabled (dBm) | Power (dBm)
CA (257 25A-20A Ltes2o | 3 | 2eses | sais | apsx 1 14 | sees | 8765 20 | teezs | 20 | e3s | w5 | aa | Lreezs | 20 | sso0 | 198 22 - - - - - 2509 2516
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— — et ——
| CA_[25A]-26A-41C LTE B26 10 | 26865 | 8315 QPSK 1 0 8865 8765 %2 LTE B25 20 8140 | 1940 axd LTE B4l 20 | 40620 | 2593 22 LTE B4l 20 | 40422 | 25732 22 25.04 25.20
[ CA_25A-26A-[41C] LTE B26 10 | 26865 | 8315 QPsK 1 0 8865 8765 %2 LTE B25 20 8140 | 1940 %2 LTE B41 20 | 40620 | 2593 x4, LTE B41 20 | 40422 | 25732 . 24.98 25.20
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1.4.7 LTEBand5as PCC

Table 18

Output Powers

Maximum
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1.4.8

LTE Band 66 as PCC

Table 19
Maximum Output Powers

cc scc1 scc2 scc3 Power
pecaw | pec [PEM PCCULK | PCCUL | PCC |PCC(DL) Frea.| DLANt. sccaw | scc | SO o ane. ccow | sce | SCOY | o ane sccaw | scc | SCOD | ppn, | LTETGPower | LTESingle
Combination pecsand | lony e | Frea | Mod. B () Config. | 5584 | S lonycn| o0 | contig | S8 | e lonycn| T | confi. | S5 | Tnay [oych| % | contig Carrier Tx

[MHz] MHz) MHa) [MHa] Enabled (dBm) | Power (dBm)
CA [2A]-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 22 LTEB2 | 20 | 900 | 1960 axa - - - - - - 2313 23.28
CA 2A-(66A] LTEB6 | 15 [132322] 175 | apsk 1 36 | e67se | 215 axa ITEB2 | 20 | 900 | 1960 22 - - - - - - - - - - 2308 2328
CA_[2A]-[66A] LTEB6 | 15 [13300] 1745 | apsk 1 36| 66786 | 2145 axa LTEB2 | 20 | 000 | 1960 axa - - - - - - - - 2310 2328
CA_12A-(66A] (1) LTEB6 | 3 [132322] 175 | apsk 1 0 [eerse | 2ws axa LTEB12 | 10 [ 5095 | 7375 22 - - - - - - - - - - 23.26 2329
CAI2A 66 2) Lreses |15 isasoa] 17as | _ars 1 35 | eo7es | s 4 Ltepl2 |0 | soos | 7375 22 - - - - - - - - - - 23.10 23.28
CA_5A-46A-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 4 LTEBS | 10 | 2525 | 8815 22 LTEB46 | 20 | 50665 | 5537.5 22 - - - - - 23.15 23.28
CA_13A-46A-{66A] LTEBe6 | 15 [132300] 1745 | apsk 1 36 | e67s6 | o145 aa B3 | 10 | 530 | 751 22 LTEB46 | 20 | 50665 | 55375 20 - - - - - FEXT] 2328
‘CA_46A-[66A]-66A LTEB66 | 15 [132322] 1745 | _apsk 1 36 | 6786 | 2145 axd LTEBG6 | 20 | 67236 | 2190 22 LTEB46 | 20 | 50665 | 5537.5 22 - - - 2313 23.28
CA_46A-66A-[66A] LTEB6 | 15 [132322] 175 | absk 1 36| 667ee | 21 22 LTEBG6 | 20 | 67236 | 2190 axa LTEB46 | 20 | 50665 | 55375 22 - - - - - 23.26 2328
‘CA_46A-[66A]-(66A] LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 a LTEB66 | 20 | 67236 | 2190 axa LTEB46 | 20 | 50665 | 5537.5 20 - - - - - 2316 2328
CA [66A]-66C LTEBS6 | 15 [132322] 1745 | apsk 1 36 | 66786 | 15 axa LTEB66 | 20 | 67038 | 21702 22 LTEBG6 | 20 | 67236 | 2190 22 - - - - - 2315 2328
CA_66C-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 22 LTEB6 | 20 | 66615 | 2127.9 22 LTEB66 | 20 | 67236 | 2190 axa - - - - - 23.29 23.28
CA_66A-[66C] LTEBe6 | 15 [132322] 1745 | apsk 1 36 | e67se | o1as 22 TEBG6 | 20 | 67038 | 21702 a LTEB66 | 20 67236 | 2190 axa - - - - - 2325 2328
CA_[66C)-66A LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEBG6 | 20 | 66615 | 2127.9 x4 LTEBG6 | 20 | 67236 | 2190 22 - - - - 2321 23.28
CA [66A]-[66C] LTEB66 | 15 [132322] 175 | apsk 1 36 | 667ee | 215 axa LTEB66 | 20 | 67038 | 21702 ) LTEB66 | 20 67236 | 2190 axa - - - - - 23.28 2328
CA_[66C] (661 L7E 866 |15 [132322] 1745 | apsc 1 35| 66786 | 2145 1xa esee |20 L eecre] 2170 1xa LTE 866 | 20 | 67236 | 2100 ) - _ - - - 23.23 23.28
CA_[2A]-2A-66A-T1A LTEBS6 | 15 [132322] 1745 | Qpsk 1 36| 66786 | 2145 22 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 22 LTEB7L | 20 | 68761 ] 6345 2 2332 23.28
CA_2A-2A[66AI-TIA LTEB6 | 15 [132322] 175 | apsk 1 36 | 66ree | 21 axa LTEB2 | 20 | 900 | 1960 22 LTEB2 | 20 | 700 | 1940 22 LTEB7L | 20 | esre1| 6345 22 213 2328
CA_[2A]-{2A1 66ATIA LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 22 TEB2 | 20 | 000 | 1960 x4 LTEB2 | 20 | 700 | 1980 axa LTEB71 | 20 | esze1| 6345 20 2334 2328
CA_[2A-2A-[66A1-TIA LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa TEB2 | 20 | 900 | 1960 it TEB2 | 20 | 700 | 1940 22 LTEB71 | 20 | 68761 6345 20 315 2328
CA_[2A]-[2A]-[66A]-T1A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 axa LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1980 axa LTEB7L | 20 | 68761] 6345 22 23.10 23.28
CA [2A]-12A-66C LTEBe6 | 15 [13322] 1745 | apsk 1 36 | e6rse | 215 22 LTEBG6 | 20 | 66615 | 2127.9 22 EB2 | 20 | 000 | 1960 axa LEB12 | 10 | 5095 | 7375 20 FEXT) 2328
CA_2A-12A-[66C] LTEB6 | 15 [132322] 1745 | _apsk 1 36| 66786 | 2145 axd LTEBG6 | 20 | 66615 | 2127.9 axa LTEB2 | 20 | 900 | 1960 20 LTEB12 | 10 | 5095 | 7375 22 23.20 23.28
CA [2A-12A66C] LTEB66 | 15 [132322] 175 | apsk 1 36| 66ree | 21 axa LTEB66 | 20 | 66615 | 2127.9 ) LTEB2 | 20 | 900 | 1960 axa LTEBL2 | 10 [ 5095 | 7375 22 21 2328
CA_[2A]-13A-66C LTEB6 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 22 LTEB6 | 20 | 66615 | 2127.9 22 LTEB2 | 20 | 900 | 1960 axa LTEB13 | 10 | 5230 | 751 20 23.18 2328
CA_2A-13A[66C] LTEBe6 | 15 [13320] 1745 | apsk 1 36 | 66786 | o145 aa LTEBB6 | 20 | 66615 | 2127.9 a TEB2 | 20 | 900 | 1960 20 TEB13 | 10 | 5230 | 751 20 3% 2328
CA [2A]-13A(66C] LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEB66 | 20 | 66615 | 2127.9 axa LTEB2 | 20 | 900 | 1960 axa LTEB13 | 10 | 5230 | 751 22 2311 2328
CA_[2A]-29A-30A-66A LTEB6 | 15 [132322] 175 | apsk 1 36| 667se | 215 22 LTEB2 | 20 | 000 | 1960 a LTEB29 | 10 [ o715 | 7225 20 LTEB0 | 10 | o820 | 2355 20 B0 2328
‘CA_2A-29/\[30A]-66A LTEB6 | 15 [13302] 1745 | apsk 1 36| 66786 | 2145 22 TEB2 | 20 | 000 | 1960 22 LTEB20 | 10 | o715 | 7225 20 LTEB30 | 10 | 0820 | 2355 ax 2323 2328
CA 2A-29A-30A-[66A] LTEB66 | 15 [132322] 175 | apsk 1 36| 667s6 | 215 axa LTEB2 | 20 | 900 | 1960 22 LTEB29 | 10 [ o715 | 7225 22 LTEB0 | 10 | 9820 | 2355 22 2.1 2328
CA_[2A]-29A-[30A]-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB2 | 20 | 000 | 1960 axa LEB29 | 10 | o715 | 7225 22 LTEB30 | 10 | 9820 | 2355 axa 23.25 23.28
CA_[2A]-29A-30A[664] LTEBe6 | 15 [13300] 1745 | apsk 1 36 | e67s6 | o145 axa TEB2 | 20 | 000 | 1960 a TEB20 | 10 | o715 | 7225 20 LTEB30 | 10 [ om0 | 235 20 2343 2328
‘CA_2A-29A-[30A)-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axd LTEB2 | 20 | 900 | 1960 22 LTEB29 | 10 | 9715 | 7225 22 LTEB30 | 10 | 9820 | 2355 axa 2345 23.28
‘CA_[2A]-29A-[30A]-[66A] LTEB6 | 15 [132322] 175 | apsk 1 36 | e67se | 215 axa LTEB2 | 20 | 900 | 1960 axa LTEB29 | 10 [ o715 | 7225 20 LTEB0 | 10 | 0820 | 2355 aa B0 2328
CA_[2A]-30A-{66A]-[66A] LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 axa LTEBG6 | 20 | 67236 | 2190 x4 LTEB2 | 20 | 000 | 1960 axa LTEB30 | 10 | o820 | 2355 20 2323 2328
CA_[2A]-46A-46A-66A LTEB66 | 15 [132322] 1745 | apsk 1 36| e67s6 | 21 22 LTEB2 | 20 | 900 | 1960 ) LTEB46 | 20 | 50665 | 55375 22 LTEB46 | 20 | 4709 | 5180 22 2313 2328
CA_2A-46A-46A-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEB2 | 20 | 900 | 1960 22 LTEB46 | 20 | 50665 | 5537.5 22 LTEBA6 | 20 | 4709 | 5180 22 23.02 23.28
CA_[2A]-46A-46A-[66A] LTEBe6 | 15 [132322] 1745 | apsk 1 36 | e67se | o145 axa TEB2 | 20 | 900 | 1960 a LTEB46 | 20 | 50665 | 55375 20 LTEB46 | 20 | 47000 5180 20 2308 2328
CA_[2A]-46A-4BA-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB2 | 20 | 900 | 1960 axa LTEB46 | 20 | 50665 | 5537.5 22 LTEB48 | 20 | 55990 | 3625 22 23.26 23.28
CA_2A-46A-[4BA]-66A LTEB6 | 15 [132322] 175 | apsk 1 36 | e6ree | 21 22 LTEB2 | 20 | 900 | 1960 22 LTEBA6 | 20 | 50665 | 55375 22 LTEB48 | 20 [ 55990 | 3625 axa B2 2328
CA_2A-46A-48A-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa TEB2 | 20 | 000 | 1960 22 LTEB46 | 20 | 50665 | 5537.5 20 LTEB4s | 20 | 55000 | 3625 20 2313 2328
CA [2A]-46A-[48A]-66A LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB2 | 20 | 900 | 1960 ) LTEB46 | 20 | 50665 | 55375 22 LTEB48 | 20 | 55090 | 3625 4 2330 2328
CA_[2A]-46A-48A[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEB2 | 20 | 900 | 1960 axa LTEB46 | 20 | 50665 | 5537.5 22 LTEB48 | 20 | 55990 | 3625 22 23.07 23.28
CA_2A-46A-[48A]-[66A] LTEBe6 | 15 [132322] 1745 | apsk 1 36 | e6rse | o1 axa LTEB2 | 20 | 000 | 1960 22 LTEB46 | 20 | 50665 | 55375 20 LTEB48 | 20 | 55000 3625 aa 513 2328
CA_[2A]-46A-{48A)-[66A] LTEB6 | 15 [132322] 1745 | _apsk 1 36| 66786 | 2145 axd LTEB2 | 20 | 900 | 1960 x4 LTEB46 | 20 | 50665 | 5537.5 20 LTEB48 | 20 | 55990 | 3625 ax 2315 23.28
CA [2A]-66A-66A-T1A LTEB66 | 15 [132322] 175 | apsk 1 36| 667e6 | 215 22 LTEB66 | 20 | 67236 | 2190 22 LTEB2 | 20 | 900 | 1960 axa LTEB7L | 20 [ esre1| 6345 22 217 2328
CA_2A-G6A[66AL-T1A LTEB6 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 x4 LTEB2 | 20 | 900 | 1960 20 LTEB7L | 20 | esze1| 6345 20 23.28 2328
CA_2A-[66A] 66A-T1A LTEBe6 | 15 [132322] 1745 | apsk 1 36 | 66786 | o145 aa LTEBG6 | 20 | 67236 | 2190 20 TEB2 | 20 | 900 | 1960 20 LTEB71 | 20 | es7e1| 6345 20 2377 2328
CA_[2A]-66A-[66A]-T1A LTEBS6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 axa LTEB2 | 20 | 900 | 1960 axa LTEB71 | 20 | 68761 | 6345 22 2317 2328
CA_[2A]-[66A 66ATIA LTEB6 | 15 [132322] 1745 | apsk 1 36 | e67se | 215 axa LTEBG6 | 20 | 67236 | 2190 22 LEB2 | 20 [ 000 | 1960 a LEB71 | 20 [ eszer| 6345 20 FERT) 2328
CA_2A-[66AL-[66A] TIA LTEB6 | 15 [13302] 1745 | apsk 1 36| 66786 | 2145 axa LTEBG6 | 20 | 67236 | 2190 axa LTEB2 | 20 | 000 | 1960 20 LTEB71 | 20 | esze1| 6345 20 2322 2328
CA_[2A]-[66AL[66AI-TIA LTEB66 | 15 [132322] 175 | apsk 1 36| 667e6 | 215 axa LTEB66 | 20 | 67236 | 2190 ) LTEB2 | 20 | 900 | 1960 aa LTEB7L | 20 | ee7e1| 6345 22 23.26 2328
CA_[2C)-66A-66A LTEB6 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 22 LTEB2 | 20 | 900 | 1960 axa LEB2 | 20 | 702 | 19402 axa 23.21 23.28
CA_2C-66A66A] LTEBe6 | 15 [13300] 1745 | apsk 1 36 | e67se | o145 22 LTEBG6 | 20 | 67236 | 2190 a TEB2 | 20 | 000 | 1960 20 EB2 | 20 [ 702 | 10402 20 2334 2328
CA_2C-[66A]-66A LTEB6 | 15 [132322] 1745 | apsk 1 36 | 66786 | 2145 axd LTEBG6 | 20 | 67236 | 2190 22 LTEB2 | 20 | 900 | 1960 22 LTEB2 | 20 | 702 | 19402 22 23.29 23.28
CA [2C]-66A-[66A] LTEB6 | 15 [132322] 175 | apsk 1 36 | e67se | 215 22 LTEBG6 | 20 | 67236 | 2190 axa LTEB2 | 20 | 000 | 1960 aa LEB2 | 20 [ 702 | 10802 axa 23.40 2328
CA_[2C]-{66A]-66A LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 axa LTEBB6 | 20 | 67236 | 2190 22 LTEB2 | 20 | 000 | 1960 axa LEB2 | 20 | 702 | 10802 axa 2328 2328
CA_2C[66AL-[66A1 LTEB66 | 15 [132322] 1745 | apsk 1 36| e67s6 | 21 axa LTEB66 | 20 | 67236 | 2190 axa LTEB2 | 20 | 900 | 1960 22 LTEB2 | 20 [ 702 | 19402 22 23.26 2328
CA [2C]-{66A]-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEB6 | 20 | 67236 | 2190 axa LTEB2 | 20 | 900 | 1960 axa LEB2 | 20 | 702 | 19402 axa 23.29 23.28
CA [2A]-66C-7T1A LTEBe6 | 15 [132302] 1745 | apsk 1 36 | e67se | 215 22 TEBB6 | 20 | 6615 | 2127.9 22 TEB2 | 20 [ 000 | 1960 axa LTEB71 | 20 | eszer| 6345 20 2310 2328
CA_2A-[66C]-71A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axd LTEBE6 | 20 | 66615 | 2127.9 axa LTEB2 | 20 | 900 | 1960 20 LTEB71 | 20 | 68761 6345 22 2315 23.28
CA_[2A]-(66C]-TIA LTEB6 | 15 [132322] 175 | apsk 1 36 | e6ree | 215 axa LTEBG6 | 20 | 66615 | 2127.9 axa LTEB2 | 20 | 900 | 1960 axa LTEB7L | 20 | esrer| 6345 22 B2 2328
CA_5A-5A[66AL-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEBB6 | 20 | 67236 | 2190 22 LTEB5 | 10 | 2525 | 8815 20 LTEBS s | 25 | ss 20 23.05 2328
CA_5A-5A-66A-{66A] LTEB66 | 15 132322 1745 | apsk 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 ) LTEBS | 10 | 2505 | 8815 22 LTEB5 5 [ 245 | sms 20 2307 2328
CA_5A-5A66AL-[66A] LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 axa LTEB6 | 20 | 67236 | 2190 axa LTEB5 | 10 | 2525 | 8815 22 LTE 85 5 | 245 | s71s 22 23.17 23.28
CA 5A-5A(668] LTEBe6 | 15 [132322] 1745 | apsk 1 36 | e67se | 215 axa LTEBB6 | 5 | 66603 | 21357 a LTEBs | 10 | 2505 | ssis 20 LTEB5 5 [ 25 [ sns 20 B0 2328
CA_5A-5A[66C] LTEB6 | 15 [132322] 1745 | _apsk 1 36| 66786 | 2145 axd LTEBG6 | 20 | 66615 | 2127.9 x4 LTEBS | 10 | 2525 | 8815 20 LTE 85 5 | 245 | s71s 22 2314 23.28
CA_5A-46C-[66A] LTEB66 | 15 [132322] 175 | apsk 1 36| e67ee | 21 axa LTEB5 | 10 | 2525 | esis 22 LTEBA6 | 20 | 50665 | 55375 22 LTEBA6 | 20 | 50467 | 55177 22 2300 2328
CA_13A-46C-[66A] LTEB6 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 4 LTEB13 | 10 | 5230 | 751 22 LTEB46 | 20 | 50665 | 5537.5 20 LTEB46 | 20 | 50467 | 55177 20 2313 2328
CA_13A-[48A]-668 LTEBe6 | 15 [132300] 1745 | apsk 1 36 | 66786 | o145 22 LTEBG6 | 5 | 66603 | 21357 20 EB13 | 10 | 5230 | 751 20 LTEB48 | 20 [ 55000 | 3625 axa FEXT) 2328
CA_13A-48A-[66B] LTEBS6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEB66 | 5 | 66693 | 21357 axa LTEBI3 | 10 | 5230 | 751 22 LTEB48 | 20 | 55990 | 3625 22 2257 2328
CA_13A-[48A]-{668] LTEB6 | 15 [132322] 175 | apsk 1 36| e67se | 215 axa LTEBG6 | 5 | 66693 | 21357 a LEB13 | 10 | 5230 | 751 20 LTEB48 | 20 55000 3625 aa 2308 2328
CA_13A-[48A]-66C LTEB6 | 15 [132300] 1745 | apsk 1 36| 66786 | 2145 22 LTEBB6 | 20 | 66615 | 21279 22 LTEBI3 | 10 | 5230 | 751 20 LTEB48 | 20 | 55090 | 3625 ax 2318 2328
CA_13A-48A-{66C] LTEB6 | 15 [132322] 175 | apsk 1 36| 667s6 | 215 axa LTEB66 | 20 | 66615 | 2127.9 axa LTEBLS | 10 | 5230 | 751 22 LTEB4S | 20 55990 3625 22 257 2328
CA_13A-[48A]-(66C] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 4 LTEB6 | 20 | 66615 | 2127.9 axa LEBI3 | 10 | 5230 | 751 22 LTEB48 | 20 | 55990 | 3625 axa 23.03 23.28
‘CA_29A-[30A]-66A-66A LTEBe6 | 15 [132320] 1745 | apsk 1 36 | e67s6 | o145 22 LTEBG6 | 20 | 67236 | 2190 22 TEB20 | 10 [ o715 | 7225 20 LTEB30 | 10 | om0 | 235 axa FERT 2328
‘CA_29A-30A-[66A)-66A LTEB6 | 15 [132322] 1745 | apsk 1 36 | 66786 | 2145 axd LTEBE6 | 20 | 67236 | 2190 22 LTEB29 | 10 | 9715 | 7225 22 LTEB30 | 10 | 9820 | 2355 22 2322 23.28
CA_29A-30A-66A-[66A] LTEB6 | 15 [132322] 175 | apsk 1 36| 66ree | 21 22 LTEBG6 | 20 | 67236 | 2190 axa LTEB29 | 10 [ o715 | 7225 20 LTEB0 | 10 | o820 | 2355 20 29 2328
CA_29A-[30A] (66A]-66A LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 axa LTEB66 | 20 | 67236 | 2190 22 LTEB20 | 10 | o715 | 7225 20 LTEB30 | 10 | o820 | 2355 axa 2325 2328
‘CA_29A[30A]-66A-[66A] LTEB66 | 15 [132322] 175 | apsk 1 36| 667s6 | 21 22 LTEB66 | 20 | 67236 | 2190 axa LTEB29 | 10 | o715 | 7225 22 LTEB0 | 10 0 | 2355 aa 23.05 2328
CA_29A-30A-[66AL-(66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEB6 | 20 | 67236 | 2190 axa LTEB29 | 10 | o715 | 7225 22 LTEB30 | 10 | 9820 | 2355 22 23.26 23.28
CA_29A-[30A]-{66A]-[66A] LTEBe6 | 15 [132302] 1745 | apsk 1 36 | e6rse | o1as axa LTEB66 | 20 | 67236 | 2190 »a TEB29 | 10 [ o715 | 7225 20 LTEB0 | 10 | om0 | 235 aa FERTS 2328
‘CA_46C-GEA[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEBG6 | 20 | 67236 | 2190 x4 LTEB46 | 20 | 50665 | 5537.5 22 LTEBA6 | 20 | 50467 | 55177 22 23.06 23.28
CA_46C-[66A]-66A LTEBG6 | 15 [132322] 175 | apsk 1 36 | 667ee | 215 axa LTEBG6 | 20 | 67236 | 2190 22 LTEB46 | 20 | 50665 | 55375 22 LTEBA6 | 20 | soa67 | 55177 22 2306 2328
CA_45C-[66A]-(66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEBB6 | 20 | 67236 | 2190 axa LTEB46 | 20 | 50665 | 5537.5 20 LTEB4s | 20 | 50467 | 55177 20 2295 2328
‘CA_[4BA]-48A-66A-G6A LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 22 LTEB48 | 20 | 55990 | 3625 4 LTEB48 | 20 | 55340 | 3560 22 2309 2328
CA_48A-48A-66A-[66A] LTEB66 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 axa LTEB4S | 20 | 55990 | 3625 22 LTEBA8 | 20 | 55340 | 3560 22 2321 2328
‘CA_48A-48A-[66A]-66A LTEBe6 | 15 [132322] 1745 | apsk 1 36| e67se | 215 axa LTEB66 | 20 | 67236 | 2190 22 LTEBas | 20 | sso00 | 3625 20 LTEB48 | 20 | 55340 3560 20 2315 2328
CA_[4BA]-[48A]-66A-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEBG6 | 20 | 67236 | 2190 22 LTEB48 | 20 | 55090 | 3625 x4 LTEB48 | 20 | 55340 | 3560 ax 2330 23.28
‘CA_[4BA]-48A-GEA-66A] LTEB66 | 15 [132322] 175 | apsk 1 36| 66ree | 21 22 LTEB66 | 20 | 67236 | 2190 axa LTEB4s | 20 55990 | 3625 axa LTEB48 | 20 | 55340 3560 22 2338 2328
CA_[48A]-48A-[66A)-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 4 LTEB66 | 20 | 67236 | 2190 22 LTEB48 | 20 | 55090 | 3625 axa LTEB48 | 20 | 55340 | 3560 20 23.17 23.28
‘CA_48A-4BA-[66A][66A] LTEBe6 | 15 [13322] 1745 | apsk 1 36 | 66786 | o145 aa LTEBG6 | 20 | 67236 | 2190 a LTEB48 | 20 | 55090 | 3625 20 LTEB48 | 20 | 55340 | 3560 20 2315 2328
CA_[48A]-(48A]-66A-(66A] LTEBS6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 axa LTEB4S | 20 | 55990 | 3625 axa LTEB48 | 20 | 55340 | 3560 4 2339 2328
CA_[48A]-[48A)-[66A]-66A LTEB6 | 15 [132322] 175 | apsk 1 36| e67se | 215 axa LTEBG6 | 20 | 67236 | 2190 22 LTEB4s | 20 | sso%0 | 3625 aa LTEB48 | 20 | 55340 3560 aa 2318 2328
CA_[48A)-48A-{66A]-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEBG6 | 20 | 67236 | 2190 axa LTEB48 | 20 | 55090 | 3625 axa LTEB48 | 20 | 55340 | 3560 20 2321 2328
CA_[48A]-[4BA-[66AL-[66A1 LTEB66 | 15 [132322] 175 | apsk 1 36| e67e6 | 21 axa LTEB66 | 20 | 67236 | 2190 axa LTEBAS | 20 | 55990 | 3625 aa LTEB4S | 20 | 55340 | 3560 aa 23.20 2328
CA_[48A)-48A-668 LTEB6 | 15 [132322] 1745 | aps 1 36| 66786 | 2145 22 LTEBB6 | 5 | 66693 | 21357 22 LTEB48 | 20 | 55990 | 3625 axa LTEB48 | 20 | 55340 | 3560 22 23.22 23.28
CA_48A-48A-[668] LTEBe6 | 15 [132320] 1745 | apsk 1 36 | e67se | o5 axa TEBB6 | 5 | 66603 | 21357 a LTEBas | 20 | 55000 | 3625 20 LTEB48 | 20 | 55340 | 3560 20 303 2328
CA_[48A]-(48A-668 LTEB6 | 15 [132322] 1745 | apsk 1 36 | 6786 | 2145 22 LTEBS6 | 5 | 66693 | 21357 22 LTEB48 | 20 | 55990 | 3625 axa LTEBA8 | 20 | 55340 | 3560 axa 23.29 23.28
CA_[48A]-48A-[668] LTEB6 | 15 [132322] 175 | apsk 1 36| 667se | 215 axa LTEBG6 | 5 | 66693 | 21357 axa LTEB48 | 20 | 55990 | 3625 aa LTEB48 | 20 | 55340 3560 20 2308 2328
CA [48]-(48A]-(668] LTEB6 | 15 [132302] 1745 | apsk 1 36| 66786 | 2145 axa LTEBB6 | 5 | 66603 | 21357 axa LTEB48 | 20 | 55090 | 3625 axa LTEB4g | 20 | 55340 | 3560 axa 23.06 2328
CA_[4BA]-48A-66C LTEB66 | 15 [132322] 1745 | apsk 1 36| e67se | 21 22 LTEBG6 | 20 | 66615 | 2127.9 22 LTEB4S | 20 55990 | 3625 a LTEB48 | 20 | 55340 3560 22 23.29 2328
CA_48A-48A-[66C] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEB66 | 20 | 66615 | 2127.9 axa LTEB48 | 20 | 55990 | 3625 22 LTEB48 | 20 | 55340 | 3560 22 23.07 23.28
‘CA [4BA]-[48A]-66C LTEBe6 | 15 [132322] 1745 | apsk 1 36 | e67se | 215 22 TEBB6 | 20 | 66615 | 2127.9 202 LTEBas | 20 | 55000 | 3625 axa LTEB48 | 20 | 55340 3560 aa 2329 2328
CA_[4BA]-48A-[66C] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 axa LTEBE6 | 20 | 66615 | 2127.9 axa LTEB4S | 20 | 55990 | 3625 axa LTEBA8 | 20 | 55340 | 3560 22 2311 23.28
CA_[48A]-[48A]-{66C] LTEBG6 | 15 [132322] 175 | apsk 1 36| 667ee | 21 axa LTEBG6 | 20 | 66615 | 2127.9 aa LTEB48 | 20 | 55990 | 3625 axa LTEB48 | 20 | 55340 3560 axa 23.20 2328
‘CA_[48C] 66A-66A LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 22 LTEBB6 | 20 | 67236 | 2190 22 LTEB48 | 20 | 55090 | 3625 axa LTEB48 | 20 | 56188 | 364438 e 2338 2328
‘CA_48C-G6A66A] TEB66 | 15 [132322] 1745 | apsk 1 36 | 66786 | 2145 22 LTEB66 | 20 | 67236 | 2190 a4 LTEB48 | 20 | 55990 | 3625 22 LTEB48 | 20 | se1ss | 36448 22 2336 2328
‘CA_48C-[66A]-66A LTEB66 | 15 [132322] 1745 | apsk 1 36| 66786 | 215 4 LTEBG6 | 20 | 67236 | 2190 22 LTEB48 | 20 | 55990 | 3625 22 LTEB48 | 20 | s6188 | 36448 22 2325 2328
‘CA_[48C]-66A-[66A] LTEBe6 | 15 [132322] 175 | apsk 1 36 | e67se | o1 22 LTEB66 | 20 | 67236 | 2190 a LTEBas | 20 | 55000 | 3625 aa LTEB48 | 20 | 56188 | 36448 aa 2335 2328
CA_[48C]-[66A]-66A LTEB6 | 15 [132322] 1745 | _apsk 1 36| 66786 | 2145 axa LTEBG6 | 20 | 67236 | 2190 22 LTEB4S | 20 | 55090 | 3625 x4 LTEB48 | 20 | 56188 | 364438 ax 2331 23.28
‘CA_4BC-[66AL(66A] LTEB66 | 15 [132322] 175 | apsk 1 36| 667ee | 21 axa LTEB66 | 20 | 67236 | 2190 ) LTEBAs | 20 | 55990 | 3625 22 LTEB48 | 20 | 56188 | 36448 22 2329 2328
CA [48C]-[66A]-[66A] LTEB6 | 15 [132322] 1745 | apsk 1 36| 66786 | 2145 4 LTEB66 | 20 | 67236 | 2190 a LTEB48 | 20 | 55090 | 3625 aa LTEB48 | 20 | 56188 | 36448 axa 2321 2328
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1.4.10 LTE Band 30 as PCC

Table 21

Maximum Output Powers
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1.4.11 LTE Band 41 as PCC

Table 22
Maximum Output Powers
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1.5 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.

1.5.1 DL Carrier Aggregation RF Conducted Powers

Table 24
Maximum Output Powers
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1.5.2 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 25
Maximum Output Powers
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