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APPENDIX G: LTE DOWNLINK CA RF CONDUCTED POWERS

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.

o 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.

¢ Downlink CA combinations for SISO and 4x4 Downlink MIMO operations were measured independently,

per May 2017 TCBC Workshop notes.

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

Table G-2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
:—@P m - o
ICA_[2€] 3 , 20 5,10, 15,20 3CC #M6 3cC#M1_[CA [2A]-2A-4A 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No [4CC #M1_[CA_[2A]-5B-66A ), 3 5,10 5,10,15,20 No
|CA_[2A]-2A ), , 5,10, 15,20 3CC #M1 3CCHM2_ [CA_[2A]-2A-5A 5,10,15,20 | 5,10,15,20 5,10 No [4CC #M2 |CA_2A-5B-[66A] ), ), 5,10 5,10,15,20 No
|CA_[2A]-[2A] ), ), 5,10, 15,20 No 3CC#M3  [CA [2A]-2A-12A 5,10,15,20 | 5,10,15,20 510 No 4CC #M3_[CA_[2A]-5A-668 ), 3 ), 5,10,15 5,10,15 No
[ca_2A)-4a(2) 10,15, 5,10,15,20 3ccemy CCAMA_|CA PAI2A13A | 510,15, 10,15, 10 No lacc #via_|ca_2a-5a-[668] , 10,15, 3 510,15 510,15 No
[CA_[2A)-[44] (2) , 10,15, 5,10,15,20 No CC#MS _[CA_[2A]-2A-30A 10,15, 10,15, 5,10 No [acc#ms [CA_[2A]-5A-66C 10, 15,20 5,10 5,10,15,20 | 5,10,15,20 [No
CA_[2A)-5A 10, 15, 5,10 |4CC #M3 ICC #MI [CA_[2C)-66A 5, 10,15, 5, 10,15, 5,10,15,20 No [4CC #M6_[CA_2A-5A-(66C] , 10, 15, 20 5,10 5,10,15,20 | 5,10,15,20 No
|CA_[2A]-12A (1) , 10, 15, 3,510 No 3CC #M: [CA_2C-[66A] , 10,15, , 10, 15, 5,10,15,20 No
|CA_[2A]-13A , 10, 15, 10 3CC #M4. 3CC #M |CA_[2C]-[66A] 5, 10,15, 5, 10, 15, 5,10,15,20 No
|CA_[2A]-17A 5, 5, No 3CC#M9_ [CA_[2A]-2A-66A 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
& ), 15,20 , [3cCems. -2A° , 10,15, 5,10,15,20 | 5,10,15,20 No
[CA_[2A)-66A (2) ,10,15,20 5,10,15,20 [acc am1 10,15, 5,10,15,20 1 [B29 scconly. [No
[CA_2A-[66A] (2) 10, 15,20 5,10,15,20 Jacc amz , 10, 15, 5,10,15,20 | 5,10,15,20 No
|CA_[2A]-[66A] (2) 5, 10 5, 20 , 10, 15, No 5, 10,15, , 1 , 1 lacc #m1
|CA_[2A]-71A 5, 1 , 20 , 10,15, 3CC #M11 5, 10,15, 5, 10 , 10, 15, No
[CA_SA-[66A] ) , 10, 15, 3CC #M16 5, 10, 15, 5, 1 5, 10,15, No
|CA_12A-[66A] (4) ), .10, 15, 3¢C #M17 5,10, 15, , 1( , 10, 15, No.
|CA_13A-[66A] , 10, 15, 3CC #M19 , 10, 15, , 1 , 10,15, No
|CA_30A-[66A] , 10,15, 3CC #M20 5, 10,15, ), 1 , 10, 15, INo.
|CA_[668] 510,15 5,10,15 4CC #M4. ), 15, 5,10 5,10,15,20 o
|CA_[66C) 5,10,15,20 5,10,15,20 4CC #M6 5,10,15 5,10,15 C #M3
[CA_[66A]-66A 5,10, 15,20 5,10,15,20 3CC #M28 5,10,15 5,10,15 C #M4.
[2ccum23 [ca (soaL-166A] 5,10,15,20 5,10,15,20 No 5,10,15 5,10,15 o
3cC#M26 [CA [2A]-(66C] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No.
3CC #M27_[CA_[2A]-66A-66A 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
3CC #M29_[CA_[2A]-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
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G.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
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.

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 RF Conducted Powers Section and LTE/NR Lower
Bandwidth RF Conducted Powers Appendix. 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.

Base Station
Simulator

A

Wireless Device

vy

Figure G-1
DL CA Power Measurement Setup
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Figure G-2
DL CA with DL 4x4 MIMO Power Measurement Setup

Wireless Device

G.2 Downlink Carrier Aggregation RF Conducted Powers

G.21

LTE Band 71 as PCC

Table G-3

Maximum Output Powers
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G.24

LTE Band 14 as PCC

Table G-6

Maximum Output Powers
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G.2.7

LTE Band 66 as PCC

Table G-9

put Powers

Maximum Out
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308 5AEOABA LEen 10730 | 1s0am S 6 | 210 | Leess G780 25| Leees 61236 2150 5 = i
A 2ASA0N66A TE B30 27710 2510 | t0am 500 960 | LTeB2 700 2525 15 oz | 2w
24 20124 20 66A B30 27710 2310 | 160am 00 1960 | Lresz 70 X 5005 7375 S
2 2A 14 S0P 60A B30 27710 2310 | i60Am i 500 1960 | UER2 70 1540 | el | 530 763 eoras | 2us e 1.7
CA_2A-2A-29A-30A66A B30 27710 7510 | t60am 1 500 1960 | Lte 620 5715 7225 | Lrees | 1 2525 w15 Goreo | s a 7
_2A-5A 30 SEA 56 =) 27710 2310 | 160am 3 00 1960 | LrEBS 2505 a5 | irenee | 2 Go7as s o6 |0 s 57
Ch_2A 124200664601 B30 27710 30 | seawm | 1 . 500 160 | LiEB1 | 1 5095 7375 | Lress | 2 66736 2105 o3 | 210 1350 157
CA_2A-14A-30A-GGAGOA B30 77710 710 | 60w |1 I 900 1960 | TEB1a | K 30 76 | Lteees | o786 2145 7236 | 2190 a7 7
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G.2.10 LTE Band 7 as PCC

Table G-12
Maximum Output Powers

3 Scct S e Scea Fowr
pecaw pec(uy) PCCULK | PCCULRB | Pec(0L)  [pec (o) Frea: sccaw | scc(oy | sccon sccew | scc(oy | scc(on sccaw | scc(oy) [scc(ou) e sccow | sccon | sccn |vanmen | [TESnee
Combination pecsand [MHz] (KD Freq. [MHz] Mod: RB. Offset Channel [MHz] sccsand [MHz] Channel | Freq. [MHz] sccsand [MHz] Channel | Freq. [MHz] scceand [MHz] Channel [MHz] scegand MHz] Channel | Freq.[MHz] |  Enabled 'V:R":’d::\]
(dBm)
AR o7 T | | i S0 | e | we 5 5 5 5 5 - - 103 T
ENEE) 21000 | 2505 | oicam S0 | oo | e = 5 = = = = 5 5 -
A TATA F oo = T O N S ) = = = = = = = 5 = = = =
s 2100 | zses | oo S0 | oo - 5
P
CA_4A-4ATA (1) 21400 2565 64QAM 3400 2685 7) [ LiEes 2350 2150 5 5 5 = 5 5 5
INISTETY FEo R S0 | o e s G
2 ELE R SR R e
TSI T ] T T T E T 5
PETSIEE 1 1o 25| oiomt S0 | e - F T s = - 5
rpiC 2565 | _oiqan O - 00 1960 25 | s | - - © :
A sASATC 7505 [ oaqur T T 00 %0 o T = 5 5 = = T
e P S0 |2 - 200 Toe0 ) 751 : F
) 05| oaqmn 00| oes B o0 1560 T T 5 - - -
A 7565 | oaon S0 |26 [ e e s | i oz |20 5 5
s T I W S0 e o [ s | 2o - =
I E IR G
T P N T Sems 7% o En o TS T
100 |25 | caamn 4 265 700 1510 55 3 | owo corss |25
Ca i 100 | ases | esau |1 T 2685 o0 150 Ueses 3 [ i eare [ ews 1
ch T 100 | ases | eraw | 1 T 2655 2525 S5 | e 5100 2655 T x
o o X T N T T 2685 w00 o0 [ iEens 230 75t s [ a0 T
A s p 100 |z | eiamn | 1 . 2| 500 1560 | e oes cos | ous e | 20 1556
A DA TCEA A I T T = T N N 500 e[ B [T G [ om0 | me 1%
A sATCERA oA © f 100 | 2ses | et | S0 | e | G 2525 seis | Ceoss corss | ous e | a0 | nes 56
Maximum Output Powers
53 Scct e s Scca Fowar
pecsw pec(ul) pecuLs | pccuLrs | pec (ol [pec (o) Frea. sccaw | scc(oy | scc(ol) sccow | sccoy | scc(on sccaw | scc(ou [scc(ouF sccow | sccou | sceion | wmonen | TSN
Combination pecsand [MHz) (D Freq. [MHz] Mod. RB. Offset Channel MHz] scceand [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] S ed [MHz] Channel [MHz) ScEbed [MHz] Channel | Freq. [MHz] Enabled ’::‘":T‘:‘“]
(dBm)
A s TEea K w6z T F7 5 = = = 5 = = 5 5 = = - 1551 55
ENTET) R Spic ez B0 a0 5 - - - - - ) S5
wme TEea 3 ez e bt iz T % - - - - - - 550 oo
o R e oczo R oeis eon 120 5 5 5
e -
D e T ez e "o oo 0 T 5 5 T e
apan B P 0620 B o [Tesmn i g 2080 5 - ) o)
Laicaic EET Qpsic w020 e Bt iz [ e e w1292 a0 | 2o 5 = 1550 1552
CAJ& LTE B4l QPSK 40620 LTE B4l 40422 _L &1 40818 41016 2632.6 - - - - 15.52. 1552
T 1caD Teea |20 T T T TEBaT |20 | doiz2 TEBAL |20 | eioot | E T T N 7 I I = T oo
CAaipaic e |2 s T s | s | om0 Tesn | 20 | o e |20 | soms 20 | eme | oser [ireme| 20 | e | gs0 | mas 5
Maximum Output Powers
PcC scc1 scc2 CC3 Power
eTerower | o
PCCBY pc(uL) PCCUL# | PCCULRB | PCC(DL)  [PCC (DL) Freq. sccBW | scc(oy) | scc(ou) sccBw | scc (o) sce (oL SCCBW | SCC(DL) [SCC(DL)Freq. | with DLCA
Combination Pecsend | S (PN prq v | MO | T he | offser | chamnel [ k| P | ik | chamnel | Fea. (v | €% | bt | chamnel | Freq. (v | €% | i) | channel | (M | enablea | ST
(dBm)
CA_48A-48A LTE B48 20 55773 3603.3 16QAM 1 50 55773 3603.3 LTE B48 20 56640 3690 - - - - - - - - 13.59 13.62
Ch a8 e b 10 so57 | 3017 | opsk | 1 2 ss57 | soon7 | resas | 10 so656 | 36116 - - - - - - - 1352 1357
— m——— e o
[ TS TR O T E T T o0 | LERE |20 £ o0z = - = = 6 e
[ CA_48C-48A LTE B48. 20 55773 3603.3 16QAM 1 50 55773 3603.3 LTE B48 20 55971 3623.1 LTE B48. 20 56640 3690 - - - - 13.63 13.62
I CA_48D LTE B48 20 55773 36033 160AM 1 50 55773 36033 LTE B48 20 55071 36231 | LTEB48 20 56169 3642.9 - - - 1357 13.62
— L = —
[ e TR T T £ T T T T 016 Soizo | LEERE |20 T 65 e
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G.3 DLCA 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 G.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.

G.31 LTE 4x4 MIMO DL Standalone Powers

FCCID BCGA2903

SAR EVALUATION REPORT

Technical Manager

Table G-15
Maximum Output Powers Ant 2b
Single
LTE Bandwidth Frequency . RB RB 4x4 DL MIMO | Antenna | - Target
Band [MHZ] Channel [MHzZ] Modulation Size |Offset Tx. Power TX. Power
[dBm] Power [dBm]
[dBm]
7 10 21400 2565 640QAM 1 0 14.21 13.96 13.5
30 5 27710 2310 16QAM 1 12 13.35 13.73 13.5
41 20 40620 2593 QPSK 50 50 15.55 15.52 15.5
Table G-16
Maximum Output Powers Ant 3a
Single
LTE | Bandwidth Frequency | r8 | Re |#4DLMMO | Antenna | Target
Band [MHZ] Channel [MHZ] Modulation Size | Offset Tx. Power TX. Power
[dBm] Power [dBm]
[dBm]
25 5 26665 1912.5 256QAM 1 12 14.15 13.93 13.6
Table G-17
Maximum Output Powers Ant 3b
Single
LTE | Bandwidth Frequency | re | Ry |#4DLMMO| Antenna | Target
Band [MHZ] Channel [MHZ] Modulation Size | Offset Tx. Power TX. Power
[dBm] Power [dBm]
[dBm]
48 20 55773 3603.3 16QAM 1 50 13.70 13.62 135
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Table G-18

Maximum Output Powers Ant 4

LTE
Band

Bandwidth
[MHZz]

Channel

Frequency
[MHZ]

Modulation

RB
Size

RB
Offset

4x4 DL MIMO
Tx. Power
[dBm]

Single
Antenna

Power

TX.

[dBm]

Target
Power
[dBm]

66

131997

1712.5

16QAM

12

14.93

14.70

14.5

G.31

LTE Band 71 as PCC

Table G-19

Maximum Output Powers

Pec scct sccz sccs scca Power
Pec (L) scc (o) scc (o) scc (o) scc (o) LTE TxPower| Single
pecw pecuts | pecut | pec [pec(on Freq. DLAN sccaw | sc DLAR sccaw | scc oLAR sccaw | scc DL sccaw | scc bLAnt | withbLC
Combination PeCBand Freq. | Mod. sccBand Freq. sccBand req. sccBand Freq. sccBand Freq. Carrer Tx
[MHz] |(UL) Ch. [MHz] RB. [MHz] Config. [MHz] ((DL) Ch. [MHz) Config. [MHz] ((DL) Ch., [MHz) Config. [MHz] |(DL) Ch. | M) Config. [MHz] |(DL) Ch. Mt Config. k'm::d Power (dBm)
SN LTE 671 133107 6655 | seamt | 1 2 Gser 5a5 55990 | 3625 | o - - - - - - - - - 0.1 2055
——"—— — e —— — —
Ch[2AL (AN 71 LTE 671 133107] 6655 | 160AM | T T2 oeeit 2 500 11900 w 2075 | 21305 ) - 025 2055
CA [4ALIAALTIA LTE B71 133147 | 665. 160AM 1 1 68611 34 2175 | 21325 xé 2350 2150 . - - - - - B B - - 0.26 20.55
'CA_[2AL [66A) 1664 T1A_| LTE 671 133107] 6655 | toaaM | T T2 osell 2 500 | 1500 ™ G756 | 2145 i | LTEGob | 20 | 67236 | 2150 | - 020 2055
CAIAL66C]TIA TeBi |5 {13107 eess | deawi | 1 12| eseir S00 | is60 eo786 | 105 | iTEBeo | 0| eooma | Jieas | o B = = = = 0.5 2055
CA [2A]2A]-[7AL[66AL-7IA | LTEBTL | 5 |133147] 6655 | 160AM 1 12 |6esil| 6105 20 2 900 | 1960 aa 700 | 1940 axa LTEB7 | 20 | 3100 | 2655 P LTEB66 | 20 | 66786 | 2145 P 2011 2055
Pec scc1 sccz sccs scca Power
Pec (L) sce (oL) sce (oL) sce (oL) sce(ot) ity LTE Single
it pecew | pec pccut | pecut | pec [pec(ou Frea. DLANt sccaw | scc oLt sccaw | scc oLt sccw | scc oLAnt sccaw | scc oLant | withpL. "
Combination PCCBand Freq. | Mod. sccBand Freq. sccBand Freq. sccBand Freq. sccBand Freq. Carrer Tx
[MHz] |(uL) Ch. [MHz] RB. [MHz] Config. [MHz] ((DL) Ch. [MHz] Config. [MHz] ((DL) Ch. [MHz] Config. [MHz] |(DL) Ch. P Config. [MHz] |(DL) Ch. P Config. EI::':‘:)H Power (dBm)
CA oA 12A (1) TE 12 23095 | 7075 | teaam |1 737, x LTE b2 00 | 1950 ® - - - - - - - - B - - - 19.05 929
A [4A12A (1) TEB12 23095 | 7075 | t60m 1 737 T B4 2175 | 71325 i = = = = = = = = = = = = = = = 90 1
A [4A] 124 (2) 7075 | teaw | 1 737 T LTe 54 2175 | 21305 x - 190 1
CA 12457 7075 | t6q 1 737, x L2 | 20 [ 35 | 19625 B = = = = B = = = = B = = = = 19.0 1
CA_10A-[28A] 7075 | teaw | 1 737 x LiE B 55990 | 3625 x - - - - - - - - - - - - 194 1
CA_1oA (654 (1 7075|160 1 737, T LTE 656 66786 | 2105 i = 5 5 = 5 = 190 1
CA 127664 2) Uebiz | 5 | 23095 | 7075 | seoam | 1 fh 7375 T LTE 665 66786 | 2105 | o - - - - - - - - - - - - 19.07 29
Ch_[2C] 124 L6l | 5 | 209 7075 | teoam | 1 ) 7375 20 U 500 | 190 | b | U 20 1 70 | 1oi02 | ba - 1908 192
CA_12A-48C] LTE B12 5 23095 | _707.5 160AM 1 12 737.5 2x2 LTE B4 55990 [ 3625 axd 24 20 56188 | 3644.8 axd - - - - - - - - - - 18.95 19.29
Ch oA A IOA-12A | LTEBl2 |5 | 23095 | 7075 | teaam | 1 1 7375 20 | U 500 | 190 | bt 20 1 700 | 1oi0 | 4@ | UTeba | 20 | 2175 | 21a25 | aa - 1556 1925
271125 [cesi2 | 5 [ 23095 | 7075 | teaam | 1 12 7375 20 U 5 [sow [ 727 [ 20 20 [ o0 | 160 | aw | ttee2 [ 20 [ 00 | toa0 | o B = = = = 1847 1929
Ch (oA (sA A 12A | Lieble | 5 | 23095 | 7075 | teaam | 1 1 7375 20 | U 20 | o00 | 1950 | ba 20 | 2175 | o125 | 4@ | Utesa | 10 | 230 [ 2150 | aw - 1914 1929
CA[oALaAL A 12 | (TeBI2 | 5[ 23095 | 7075 1 1 7375 20 | C 20 [ o0 | 1960 | bat Ba | 20 | 2175 | 2125 | wa | tree7 | 20 [ 3100 | o6 | aw = 2 Z Z 1907 1925
CA [2A1{4A]-128 L 160AM 1 737. 22 LTE B12 5047 7327 22 LTE B2 90 1960 4x LTE B4 2175 | 21325 4x: - - - - 19.06.
CA_[2A)-12A-[66C] L 60AM 1 737. %2 LTE B 90¢ 1960 x4 LTE B66 66786 | 2145 4xé LTE B66 66084 | 21648 axd - - - - 19.04 1
Ca(1]4).125 s Ssow |1 737 20 | Ueeiz soi7 [ 7327 | 20 | Lees 5175 [ 21325 | o ) 5350 [ 2150 | 1913 1
f— f— m—
CA_[2A]-[2A)-[7A]-12A-[66A] 16QAM 1 737. 22 LTE B2 900 1960 x4 LTE B2 700 1940 4% LTE BT 3100 2655 4x LTE B66 20 66786 | 2145 4x4 18.84
A [2AL[2A]- 12430} 1664] Ie 1 737, 2¢ | B2 o0 | to0 | wa | Lres2 700 | 100 | aa | LieBa o620 | 7355 | 4w | (TeBos | 20 [ores | 2us | aa 1850 1
\_[2A]-[2A]-12A-[66A]-{66A] 16QAM 1 12 7315 22 LTE B2 20 900 1960 x4 LTE B2 20 700 1940 x4 LTE B66 20 66786 | 2145 x4 LTE B66 20 67236 | 2190 x4 18.86 19.29
CA [2A] 12A-[30A] (5] (660 e | 1 | 1 7575 2¢ | sz | 20 | o0 | 190 | wa | ivemso | 10 [ om0 | zes | aw | creses | 20 [eeres | ous | aa 66 | 20 [orzse| 210 | aw 1889 192
Pec scct sccz sccs scca Power
7 Tx.Power]
pec(uy) scc(oy) scc(oy) scc(oy) scc(oy) LTE Single
pcc pcc PCCUL# [ PCCUL | PCC (PCC(DL)Freq.| DLAnt. scc DL Ant. scc scc DL Ant. scc DL Ant. scc DL Ant. ‘with DL CA-
Combination Pc Band Freq. | Mod. sccBand Freq. sccBand Freq. SccBand Frea. SccBand Frea. Carrer Tx
[MHz] |(uL) Ch. [MHz] R8. [MHz] Config. [MHz] ((DL) Ch. [MHz] Config. [MHz] ((DL) Ch. [MHz] Config. [MHz] |(DL) Ch. | [MHa] Config. [MHz] |(DL) Ch. [MHa] Config. El:hled Power (dBm)
AL (47 13A LEbL 23230 | 7w | teow | 1 751 20 | ez 00 | 1950 i ) - - 1 1
2R 13 484] TEBLs 23230 | 782 | 160A 751 20| B2 500 | 1960 i i 5 5 5 5 5 - 5 5
UEbLs | 10 |20 7m2 | soam 751 2 | Lees 2175 | 91325 x xd - - - - - - - -
515 23230 | 752 | 160w 751 20 | Uresis 55900 | 3625 i i 5 g -
— p—
A [2AL[7CI-13A LTEBI3 | 10 | 23230 782 | 160am 751 22 LTE B2 900 | 1960 i i LTEB7 | 20 | 2902 | 26352 axd - -
[2A- 134 {aec] 615 23230 | 782 | 160aM 751 | Esr s00 | 1960 T i e | 20 | sowss | se6as | aa = 5 5 5
A_[2A]- 134[668] Ul | 10 [ 2230 72 | seaam | 1 5 75 ¥ LTE 62 500 | 1950 ® n UTEes | 5 | oeero | 21543 n - - - - 19.0 9.01
oA_[2A]-13A-[66C] LTE B13 1 23230 782 160AM 1 5 751 x: LTE B2 900 1960 x e LTE B66 20 66084 | 21648 é - - - - - 19.0: 19.41
13A-(45C} (664] Tesis | 10 | 230 s | seow | 1 5 75 T LTE B8 55990 | 3625 x i CTEBss | 20 | ea7se | o105 x B 15,5 1941
CA_13A-[66A]-[66B] LTE B13 1« 23230 782 160AM 1 5 751 X LTE B66 66786 | 2145 LTE B66 15 67261 21925 - - - - - 19.13 19.41
C/ 6A]-[66C] LTE B13 10 23230 782 160AM 1 5 75: x: LTE B66 66786 [ 2145 x x LTE B66 20 67236 [ 2190 i - - 19.11 19.41
CA_[2A}: 36A]-[66A] LTE B13 10 23230 782 16QAM 1 5 5230 751 22 LTE B2 20 900 1960 x4 x4 LTE B66 20 66786 | 2145 x4 LTE B66 20 67236 | 2190 x4 19.07 19.41
CA_[2A)-[7A]-[7A]-13A-(66A] LTE B13 10 23230 782 16QAM 1 5 5230 751 22 LTE B2 20 900 1960 x4 x4 LTE B7 20 3100 2655 x4 LTE B66 20 66536 | 2120 x4 19.24 19.41
CA_13A {480 664] TeB1s | 10 | 2mm0 | 7e2 | deoam | 1 5 |20 | 751 20 | treeas | 20 [ o000 | a5 | aa 7 T ) 6 | o646 | 4@ | (TEmes | 20 | eres | 2us | aa 18,50 1941
(CA_13A-[48E] LTE B13 10 23230 782 16QAM 1 5 5230 751 2 LTE B48 20 55990 | 3625 aa axa LTE B48 20 64.6 axa LTEB48 20 56584 | 3684.4 axd 19.64 19.41
Pec scct sccz sccs scca Power
Pec (L) sce (oL) scc (o) scc (o) scc (oL) LTE TxPower| Single
pecew | pec pecut | pecut | pec [pec(ou Freq. DLANt sccaw | scc oLAR sccaw | scc oLAR sccaw | scc oLAR Bw | scc DL oL
Combination PCCBand Freq. | Mod. sccBand Freq. sccBand req. sccBand Freq. sccBand Freq. Carrer Tx
[MHz] |(uL) Ch. fioe) RB. [MHz] Config. [MHz] | (DL) Ch.| [MHz] Config. [MHz] ((DL) Ch., [MHz] Config. [MHz] |(DL) Ch. | [MHz] Config. [MHz] |(DL) Ch. | [MHz) Config. k'v:::ﬂ Power (dBm)
CA_[2AL[2A 14A20A (664 | LTEBI4 | 10 | 2330 | 793 | to0AM | 1 a9 |50 | 78 2¢_ | ebz | 20 | o0 | 190 | 4 | LieB2 | 20 | 700 | 140 | 4@ | (Teeao | 10 | oe20 | 235 | 4 | Liebos | 20 |eore | 25 | 4w 1914 916
CA_[2A]-[2A]-14A-[66A]-[66A] LTE B14 10 23330 793 16QAM 1 49 5330 763 2 LTE B2 20 900 1960 a4 LTE B2 20 700 1940 a4 LTE B66 20 667 2145 x4 LTE B66 20 67236 | 2190 x4 19.00 19.16
G oA 14A-(30A] (654 (66A] | LTEBLe | 10 | 2530 703 | eoaw | 1 | as | saw | ves 2¢ | esz | 20 | o0 | 190 | ma | e | 10 | om0 | 2ss | 4w | Cveses | 20 [erss | 25 | aa | Leose | 20 |erae| 2100 | aw 1858 1916
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G.3.5

LTE Band 5 as PCC

Table G-23
Maximum Output Powers

Pec scc1 sccz sccs scca Power
LT T Power] .
Combination pecsana | PECBW | Pec pecuty | pecul | pec [pec(olfrea. DLAnt | o oo | sccaw | scc s‘i‘:" DLAnt | oo | sceaw | sec s‘f‘:" DLAt | oo | sceaw | sec s‘f‘:" ouant | (oo [sccaw | sce S‘f‘:" oLan. | winotca | LTESEe
H ' I nfig. | = nfig. | e nfig. | e nfig. | e X i "
™H - f(un ch ® [MHz) | Confi. tanel o ch| (| config e |(@uch (% | confip e |(@uch (A% | confi e |(oucn (% | confi. f.(n::':)d )
CA 5A-[AL LEss | 5 [0 1 12 |5 | 15 20 | esr | 0 | 00 [ e axa - - - - - - - 1836 1569
CA A [258] EBs | 5 [0 1 12 2625 | o1s 20 | treezs | a0 | e | 10625 | aat = Z = Z = Z = Z = Z = = Z 1831 1869
cAsalaln s 20625 1 12 |65 | 015 . 1 20520 | 2593 i - _ - _ - - _ - - _ - _ 1579 1559
Ch_[2C 5 20625 T 2625 | 801 x 500|190 i LTE b2 702 n - - - - - - - - i
CA [4A5B 20625 1 225 | soL x 2553 | eses x TE B4 2175 x = = = = B = = = = 1
Ca 55 300 20625 1 2625 [ 501 1 3553 | @843 1 L7E 530 5520 i - 3
——— —
CA_[2A}[2A{4A)-5A 20625 T 2625 | 891 x 500 11960 o e 62 700 >< CTeba |20 | 2175 | 21325 | o - - - i
GA_[2AL {4 {4} 5A 20625 1 2625 | so1 T 00 | 1960 i TEB4 2075 i TEee | 10 [ 230 | 2150 | = B Z Z 3
CA [2A-5A{7C] 5 [ 2065 1 2625 | 8915 2 20 [ o0 | 160 | 4w | Lreer 0 |30 x LTE 7 2902 | 26352 x B - - - 18.3 18.69
CA_[2A]:5A-[48AL{66A] 5 [0 1 %625 | so15 20 20 [ o0 | 1960 | ma [ 1TeB#s | 20 | 990| 3eas i TEnee | 20 [ eerse | o1 x = = = = = 155 1
CA_[2A] 5A{46C s 2025 1 2625 | so1s axt 20 | o0 | 1960 | 4 | LTeBas 55990 | 3625 x LTE B8 Se188 | 36445 x B 15.2: 3
CA_[2A1-56-{66A] 5 20625 1 225 | 8915 22 10 2553 [ ese3 | a0 | EE2 900 | 1960 LTE 66 6786 | 2145 B = = = 183 1
CA_SA[TA{66A{66A] 5 [0 1 2625 | so15 22 20 | 5100 | 2655 axa | Lieso 6786 | 2105 x LTE 666 67236 | 2150 x - - - 15,0 1
GA SAJ4BCL s 205 1 2625 | sors 20 | treeas | 20 [ sso0 | se2s aa | LEbss S6188 | 36445 i LTE b6 66786 | 2105 i = = 5 2 183 1
CA 5A-[480] 20625 1 2625 | 801 x e Big 55990 | 3625 ax LTE Big 56188 | 36448 | o LTEas | 20 | a6 | seeas | a B 5 5 - 18.77 1
CA_5-[66A-(666] 20625 1 225 | 801 x LTE 866 66786 | 21a5 Y LT 866 67261 | 21925 | aw CEBse | 5 [ o768 | a1ss0 | ax = = = = = 1 x
/54664 (56C] 20625 2625 |51 T 55 66756 | 2105 i 55 67236 | 2190 i LTE 556 67035 | 2170.2 i 3 3
s — —
CA_[2A]-(2A)-55[30A](664] 20625 | 665 | 160AM 2625 | 8oL %00 | 1960 700 | 1040 LTE 830 om0 | 2355 o LTE 666 o756 | 2145 g i i
CA [2A]2A] 54 (662 664 20625 | a65 | 1 2625 | sot %00 | 1960 700 | 1040 LTEBGs | 20 [ Gores | ous LTE 866 67236 | 2190 o 1 1
CA [2AL2A-5M [668] 20625 | 665 | 160AM 2625 | soL 900 | 1960 700 | 1080 UEBe6 | 15 | eor6 | 215 UiEBes | 5 [ eoaro | 2143 | & 1 1
G [2A [2A 5A-(66] 20625 | 65 | t60an 2625 | so1 %00 | 1060 700 | 1040 e 656 756 | 2145 TE 656 2608 | & 3 1
CA_[2A 54 [TAL{7AL (657 20625 | 65 | 160aM | 1 2625 | sor 2850 | 2630 a4 900 | 1960 a LEer | 20 | 312 | o002 | @ UTEpes | 20 | 6053 | 2120 4 1860 15.6
CA [2AL-5/-[30AL{66AH66AT 20625 | b65 | teoaM | 1 225 | soL 1960 “¢ | UEB %620 | 2355 4 LTE B66 2145 % CTEBe6 | 20 67236 | 2100 % 1835 156
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G.3.8 LTE Band 25 as PCC

Table G-26
Maximum Output Powers
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G.4 Additional 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
CA 7C, CA 41C, or CA_48C ULCA active.

G.4.1  Additional DL Carrier Aggregation RF Conducted Powers with Uplink
Carrier Aggregation Enabled

Table G-31
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b f(wnych.l RB o[ (Mg k) \wuch.| Offset Freq. [MHz] M) (oL ch| (| Config. Mk L Ch.| (D e (dam | POver(d8m)
CA_48D LTEB48 | 20 | 56640 | 3690 QPsK 1 0 [ 56640 | 3690 LTEB48 | 20 | 56442 | 36702 | QPsK 1 95 56442 36702 | LTEB4 | 20 | 56244 | 36504 4 - - 1342 13.40
CA_agE LTEB4S | 20 | 56660 | 3690 QPsK 1 0 [56640 | 3690 LTEB4S | 20 | 5642 | 36702 | QPsK. 1 99 56442 36702 | LTEB48 | 20 | 56244 | 3650.4 4 LTEB4S | 20 | 56046 | 36306 1336 13.40

G.4.2  Additional 4x4 MIMO DL Carrier Aggregation RF Conducted Powers
with Uplink Carrier Aggregation Enabled

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 G-33
Maximum Output Powers

pPcc scc1 Power
ULCA
PCC (UL SCC (UL SCC (DL] Tx.Power
o PCCBW | PCC vy PCCUL# | PCCUL PCC [PCC(DL) Freq.| DLAnt. SCCBW | SCC (uu SCCUL# |SCCULRB| SCC (DL) (ot DL Ant. N ULCA Tx
Combination PCC Band Wz |wcn,| e Mod. e |re D e Config, | 3¢ Band wHz o cn| e Mod . iy & Freq. s with DLCA | )
| [MHz) B g | [MHz] . [MHz] g Enabled
(dBm)
CA_[7C] LTE B7 20 21100 2535 QPsK 1 99 3100 2655 4x4 LTE B7 20 21298 | 2554.8 QpPsK 1 0 3298 2674.8 4x4 13.26 13.30
o e e e
= vccu ccur | rec fcciogrres] oLam e wceon | o - e | = i | e B
‘Comblnation pecsand | ) e M) | confie. SCCULBRE] “ottier  [SCCOUN| pg tmamal | confie. | % | ) [ouch| % | confie. | %™ |t [och| % | confie. | 5% | wma) fouch| % | confi | power (dam)
= e = Biebrec
CA_[41C}{a1C] 841 40185 2589, BaL 40620 | 2593 ind 2 40818 | 26128
CAJa1E] BaL 0185 | 254, 39987 2529. i BaL 39789 | 25099 i TE BaL : S RN N
e et o
scc(u) scc (o) scc (o) |ULCA Tx.Power |
P PCCBW | PCC PCCULH | PCCUL | PCC |PCC(DL) Freq.| DLAnt. SCCBW. CC SCCULRB scc (L) DLAnt. sccBw | scc DL Ant. SCCBW | scC DLAnt. o ULCA Tx
comton | pecaand | UEH NG, s, |75 om0 | ) | e | Mot [sceonene | SGU® locetmuen | O | G | 5oemm Tt fonen| 1o | ot |55 Tl fonen| | ot [ MR |
I N M M T 27 ——
CA_|48E] LTEB48 20 aPsk 1 0 56640 3690 axa LTEB48 20 56442 | 3670.2 apPsk 1 99 3670.2 x4 LTE B48. 20 56244 | 3650.4 x4 LTE B48. 20 56046 | 36306 x4 13.45 13.40
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G.5 Downlink Carrier Aggregation with Inter-band Uplink Carrier Aggregation enabled

This device supports inter-band uplink carrier aggregation (ULCA) with additional Carrier Aggregation
configurations active in the downlink. Power measurements were performed with inter-band 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.

G.5.1 DL Carrier Aggregation RF Conducted Powers

Table G-36
Maximum Output Powers

o) sceaw [sceon| e E o0 | ScC00 scaw [ sccpoy | €00
i scctmna [ B 15CE00| "g™ | g | SO | SCE00 | g™ | g | SO | SE00 | g™ | pecpm | sccmn

G.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 G-37
Maximum Outputhowers

 hecoune| e o P scmmont sy | secim | o | ey, |6 | o | 20| o |
pel e [ s g g e = &= | = =

s
H

Approved by:
FCC ID BCGA2903 SAR EVALUATION REPORT

Technical Manager

APPENDIX G:
Page 12 of 12

DUT Type:
Tablet Device






