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APPENDIX I: 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.

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.
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Table I-2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
Index Completely Covered by| T ‘Completely Covered by ([t ‘Completely Covered by
2cc#m1_|ca_[2c] 5,10, 15,20 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 5,10,15,20 5,10 5,10 5,10,15,20 No
2cc#M3_ [CA_[2A]-[2A] 5,10, 15, 20 5,10,15,20 No. 3CCH#M3  [CA_[2A]-2A-12A 5,10,15,20 | 5,10,15,20 5,10 No 4CC #M3 |CA_[2A]-5A-668 5,10,15,20 5,10 5,10,15 5,10,15 [No
2CC #M4_|CA_[2A]-4A (2) 5,10, 15, 20 5,10, 15,20 3CC #M1 3CCHM4  [CA _[2A]-2A-13A 5,10,15,20 | 5,10,15,20 10 No 4CC #M4 |CA_2A-5A-[668] 5, 10,15, 20 5,10 5,10,15 5,10, 15 [No
[2CC #M5 | CA_[2A]-[4A] (2) 5,10, 15, 20 5,10, 15, 20 No. 3CCHMS  [CA _[2A]-2A-30A 5,10,15,20 | 5,10,15,20 5,10 No 4CC #MS _|CA_[2A]-5A-66C 5,10,15, 20 5,10 5,10,15,20 | 5,10,15,20 No
2cC #M7__|CA_[2A]-12A (1) 5,10, 15,20 3,5,10 No 3cc#M7_ [cA_2C-[66A] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[2CC #M8  |CA_[2A]-13A 5,10,15,20 10 3CC #M4. 3CC#M8 _ [CA_[2C)-[66A] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[2CC #M10 |CA_[2A]-29A (2) 5,10, 15,20 5,10 829 SCC Only _[3CC #M12 3CC #M10 [CA_2A-2A-[66A] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[2CC #M12 |CA_[2A]-66A (2) 5,10, 15, 20 5,10, 15, 20 lacc #m1 3CC#M12 [CA [2A]-4A-29A 5,10,15,20 | 5,10,15,20 5,10 B29 SCC Only_ No.
[2cC #M13 [ 2 (66A) (2) 5,10,15,20 5,10,15,20 lacc ama 3cc#mi3 [ca [24]-4A71A [ 5,10,15,20 | 5,10,15,20 [ 5,10,15,20 No
2cC #M14_[CA_[2A]-(66A) (2) | 5.10,15,20 5,10,15,20 No 3cCuM1a_[ca [2A]-58 5,10,15,20 5,10 5,10 [acc a1
[2CC #M17_|CA_12A-[66A] (4) 5,10 5,10, 15, 20 3CC #M17 3CC#M17_|CA _2A-12A-[66A] 5,10,15,20 5,10 5,10, 15, 20 No
[2CC #M18 |CA_13A-[66A] 5,10 5,10, 15, 20 3CC #M19 3CC #M18 [CA_[2A]-13A-66A 5,10,15,20 5,10 5,10, 15, 20 No.
[2CC #M19 |CA_30A-[66A] 5,10 5,10,15,20 3CC #M20 3CC #M19 [CA_2A-13A-[66A] 5,10,15,20 5,10 5,10,15,20 No
[2CC #M22 |CA_[66A]-66A 5,10, 15, 20 5,10, 15,20 3CC #M28 3CC #M22 [CA_2A-[668] 5,10,15,20 5,10, 15 5,10, 15 4cC #Ma
2CC #M23 |CA_[66A]-[66A] 5,10, 15,20 5,10, 15,20 No 3CC #M23 |CA_[2A]-[66B] 5,10,15,20 5,10, 15 5,10, 15 No.
3CC #M25_|CA_2A-[66C] 5,10,15,20 | 5,10,15,20 | 5,10,15,20 4CC #M6.

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

.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 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. All LTE bandwidth conducted powers needed for PCC
uplink configuration selection can be found in the RF Conducted Powers Section and LTE/NR Lower
Bandwidth RF Conducted Power 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

Wireless Device

A
A A 4

Figure I-1
DL CA Power Measurement Setup
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Figure I-2

Wireless Device

DL CA with DL 4x4 MIMO Power Measurement Setup

.2 Downlink Carrier Aggregation RF Conducted Powers

1.2.1

LTE Band 71 as PCC

Table 1-3

Maximum Output Powers

pec sccz ccs Power
EOCT] —
ot pecBw pec (u) pecuLk | pecuLrs | pec(ot) sccew | scc(on) | scc(ot) sccew | scc(oy | sec(on) SCCBW | SCC(DL) |SCC(DL) Freq. | with DL CA >
CaEEATEED PCCBand | Ly [PECULICN | o b | MO RB Offset Channel [MHz] SCCBand | kg | channel | Freq. vz | SC™ | My | channel | Freq.vua | €% | ‘Mz | channel [MHz] (i ||
Power (dBm)
(dBm)
CA_4A-4ATIA LTE B71 5 133147 665.5 aPsk 1 2 68611 6185 LTE B4 20 2175 21325 | LTEB4 | 10 2350 2150 z = = = 2,80 20,98
Ch_48A-48ATIA LTE B71 5 133147 6655 aPsK 1 2 63611 6105 LTE B8 20 3625 | LTEBas | 20 56640 3690 - - 24.57 24,98
CA_48C-T1A LTEB71 5 133147 6655 aPSK 1 2 68611 6195 LTEB4S 20 55090 3625 | LTEBas | 20 S6188 36448 = = = = 2487 22.98
CA_2AZAGATIA LTE B71 s 133147 6655 QPSK 1 2 63611 1.5 LTE b2 20 %00 Tee0 | LtEB2 | 20 700 1840 LEBs | 20 2175 21325 2051 24,58
CA_2A2AGOATIA LTEB7t 5 133147 6655 1 2 68611 6195 LTEB2 20 %0 1960 | LTEB2 | 20 700 1040 | LTEBGS | 20 66786 2145 2491 24,98
CA_2A-G6AB6ATIA LTE B71 5 133147 665.5 aPsK 1 2 68611 6195 LTE B2 20 900 1960 | LTEBo6 | 20 66766 2145 | LTEBGG | 20 67236 2190 20.92 22,98
CA_2A66C-T1A LTEB71 5 133147 6655 aPSK 1 2% 68611 6185 LTEB2 2 200 1860 | LTEBos | 20 66786 2145 | LtEBGS | 20 21648 2.87 21,58
22  LTE Band 12 as PCC
Maximum Output Powers
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(deim)
A 2A-T2A (1) Tz 5 Z0s | mwis =3 T T = = = = S = = = = = = = 275 286
A 12A(1) T2 23005 |00 sic 25 | zims - - - - - - - - - - - - 478
CAATZA ) b1z 203|101 Sic 215 | 2125 5 5 5 5 5 5 5 5 z 5 5 5 478
A 12250 o2 2005 |01 sic a5 | to0zs - - - - - - - 476
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A oA 40128 ez 2005 | 01 sic s107 787 | Ltee: 0 | Ltess | 2175 21325 - o
A ZATZABC TEBZ 2 701, =3 500 1960 | LTE Beo G766 2145 | LEBes | a 21645 = = = = )
ari12B LtEn 5 2005 | 7015 s |1 i i s107 7387 | UrEes 2175 2125 | Leee | 2350 2150 - - - - 2475 246
Ch. 127460 itz s 7015 s 1 T % Sooe5 | Sears [ Liesie T S W S0063 | o613 g = = 5 2458 206
iontsn crez | 5 | zww | vois o o | sow | oo | Lo E [ | 20 | oo | sooio - 2ot | i
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Ch Zh2 12866 TEBiz s 205 | ous | arsc |1 : i 5107 7387 | L6z S0 150 | Lteez 70 1500 eors5 | 2us 2 7
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1.2.3 LTE Band 13 as PCC

Table I-5
Maximum Output Powers
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1.2.5 LTE Band 5 as PCC

Table I-7
Maximum Output Powers
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1.2.6

LTE Band 66 as PCC

Table 1-8

Maximum Output Powers
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1.2.8 LTE Band 30 as PCC
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1.2.9 LTE Band 41 as PCC
pec scc1 sccz Power
LTE Tx.Power LTE Single
PCCBW PCC (UL) PCCUL# | PCCULRB | PCC(DL) |PCC (DL) Freq. sccBw | scc(py) | scc(py) SCCBW | scc(pL) scc(bL) | withDLCA
Contatiy PecBand | e | PECUCh ) g b | MO RB Offset Channel [MHz) sccBand | ") | channel | Freq. vz | S€€B2M | iz Channel | Freq.[MHz] | Enabled G 3
(an | Power(dem)
CA_41AAIA (1) LTE B41 10 39750 2506 QPSK i 25 39750 2506 LTE B41 20 41490 2680 2 = = 23.85 2388
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1.2.1 LTE Band 48 as PCC
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1.3 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 I.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.
1.3.1 LTE 4x4 MIMO DL Standalone Powers
Table 1-13
Maximum Output Powers
Single
LTE | Bandwidth Frequency . R | rg |#4PLMMO | Antenna | Target
Band [MHz] Channel [MHz] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
66 10 132022 1715 QPSK 1 49 23.62 23.50 23.5
25 1.4 26047 1850.7 QPSK 3 2 23.53 23.63 23.5
30 5 27710 2310 QPSK 1 12 22.80 22.62 22.1
41 10 39750 2506 QPSK 1 25 24.04 23.88 24.0
48 10 56223 3648.3 QPSK 25 0 21.42 21.40 21.0
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1.3.2

LTE Band 12 as PCC

Table I-14

Maximum Output Powers

e scex sz EeE) scca Fower
pecu) scc(ou sce(oy scc (o scc(oy {TETxPower!  Lre single
Combinaton pec | UM [pecu] recut | pee Jocciourren otane | oo | sccow | scc | SO ouan | oo fsccw| sce | STV | otane | oo | sccaw | sce P ot | gy [sccm | sce |0 ouam [winorca | Tesnee
wn| e " W | confip i [oocn| o | con. i [cnf v | cont. wi) |ouch| | coni (0| (| cone | i | (T
12A-12A (1) 23035 | 7015 | aesk so35 | 715 o | LR 50 | 10 | e - - B - - - - n 7
AJAATZA (1) 23035 | 7015 | ek S0 | 71s TEse s [ a5 | aa 5 I 5 - H 5 5 5 T T
CA AF12A 2) 23035 | 7015 | aesk so35 | 7a1s o | Lees 275 | 2005 | - - - n n
Sh 12 {258 23035 | 7015 | ook S5 | s | iEezs s625 | au 5 o | 2 2 | 2 5 | | 2 u 2.
oA 12A48A] 23035 | 7015 | _apsk S35 | 7315 2| Ueses | 20 [ sson0] sezs | e - - 1 - - - - - .
Ga 4668 (1) 2035 | 7015 | ook s 2| UeBee | 20| 165 [ e 5 i 5 A i e 5 5 i 5 n n
CA_i2A165A 2) 25035 | jois | _aesx so3s | s o | ceees | 0 T ool aus | o - - - 1 - - - - B B
Ch 1230 FETN METE s SE I T I T S S 7 T S NN - — 1 " - - - n n
TETETSTErY o055 | 70rs | @bk 03 - S0 | 1560 . TEer 700 | om0 |2 FIVIN IETED ® - - -
CAJ2A-2hctA2A 23035 | 7015 | aesk S035 i 1950 ez 700 | toa0 | ax 275 | 2132 5 B 5
A 2012 23035 | 015 | aesx 5035 x 00 | 1060 x T8 700 | o0 | o s | 213 x - - -
A2AZAF A 12A 23035 | 7015 | aesk S035 i 900 [ 1560 | 62 700 [ 1320 FIV JETED 5 L I 5
Ch_f2Ay AL 4AL 127 23035 | 7015 | aesk s035 . 500 | 1s60 | e 62 700 | 1300 | 275 | 2 x -
oA RN 1A 23035 | 7015 | aesk s035 500 [ 1360 e 2 | a13as | o 2350 | 2150 5 5 5
CA A 4N 12A 23035 | 7015 | _apsk so35 | 7315 ™ 500 | 1360 o | Lees 25 | o125 | |0 a0 | a0 | o - - - 485 m
A A aAan- 1A 23035 | 7015 | oo s » 500|060 TR T a7 | s |2 e a0 w0 [ s |20 5 L 5 270 2.
Ch o4 4n 12 *oaoss | rous | o S0 o | L 500 | 1060 x Te o 217 | 21305 | s 2550 | a0 | o - - - n n
CA TR AL AR 128 23035 | 7015 | aesk S35 | LEez 500 [ 1960 ) s [ atszs 7 2350 | 2150 [ 5 LI 5 e 7
CA 2 (48 128 2035 | o1 | orsc s035 2| Lestz s107 | 787 | o T 62 s00 | 1900 | 2 7 20 | 22 x - - - n n
e T T S o e S0 | a7 T 0 i 7 e | = : : i i
A (A4 120 23035 | 7015 | vk s035 2| Lestz w07 | 77 | o TE 62 s00 | 1900 | % 275 | 2 " - n n
CA_2A-12]66C] 2035 | 7015 | vk S35 e | e 00 | 1060 L7 e 105 e 68 eona | 216 T 5 P - T T
A A x50 23035 | 7015 | _apsk s035 o | Leee 500 | 1360 xi | Ltems | 20 [eorme| 2195 | 2o | Ltesss | 20 | oossa | 2ten x - - - 7 7
CA eA-12 23035 | 7015 | aosk o | Lee 500 | 1960 UtEes |20 [ eerse | aus Lte s |20 [ eoosa | z16a x 5 i 5 n n
Ch j4A- 47128 23035 | 7015 | apsx s035 o | L s07 | 7m7 | o TEBs 25 | 2125 | e | Liese 2350 | a1s0 | o - - - I I
A [ALEAL 128 23035 | 7015 | ek s035 2 [0 Sw07 | 787 Bt Zus [amszs itees 2350 | 2150 | 5 | 5 T 7
CA 2 s Zos | os x s o | Socss | ss3rs | —ba | LEBic 5 VA B Y G 7 T N R Y B n n
7035 | 701 5035 S0 | o0 TEor oo | o0 50 Se20 | 2055 Bo6 |20 oo n n
23035 | 7ot S0 500 | 560 B2 700 [ 190 8% sa20 | 2055 Bos |20 [cerss 2 7
2305 | 7ot s035 s00 | 1560 TE 82 700 | o 8% sa20 | 2055 Bos | 20 | coras ” n n
23005 | 701 S 00| 1060 62 700 | o 8% aa20 |75 o6 |20 [corea i i
23035 | 701 s05 a0 | o0 TE B2 700 | o 8% o820 | u56 Bss cers0 ” n n
25035 701 5055 900" 1060 B2 700 | o () aa20 |25 |4 66 ooree 0 0
. 2005 | 701 x| 1 [ lews w0 | 1o | ew | iem2 o0 | 1 L1e 830 saz0 | o5 | o ass esrss 7 7
P T ST ao0as | 701 E 900 | 1060 B2 700 e 8% sa20 | o0e6 ass |20 [ oerss
ona0nfoon | L {23035 | 101 s035 500 | to00 62 00 i 30 sa20 | 2055 Bss | 20 | corss x
o S Tzs035 | 01 ET 00 | 1960 B2 70 ™ 8% sa20 | 2355 Bos | 20 [ceras
SoAHeeA] | LTEBT2 | 5 | 23035 | 7ot s035 s00 | o0 TE B2 700 B30 | 10 | oe0 | 255 Bes | 20 | cerss v
foeALoon | LTEBT2 | 5 | 20005 | 701 S o0 | io60 62 700 06 | 20| Geres | zias oo | 20 |‘orzoe | 2160
oaroon | Lieer 20005 | 701 1w s a0 | 1o | ) 0 | ¢ LTe s6o oores | 2145 ) o6 o726 | 2190 7 7
oercen | LTEB12 72035 701 T I PR T o0 | 100 | ew | iTem2 700 | LTe o6 res | 215 |0 Bss 36 | 2100 7 7
{oonroon | Liestz | 5 |20 | 701 5035 a0 | 1060 Te o2 700 |t s | 20 | cerso aos | 20 oz | 2190 n n
701 S0 500 | se0 B2 700 [ 190 Boo [ 20 [ cerso Bos | 2 2190 o 7 n
01 s035 s00 | 1560 TE 82 700 | 190 o Bo6 | 20 | cerso a5 o720 | 2190 n n
A [2A{2A}- 7A-{BOAL65A 01 S 500 [ 10 62 700 [ 1540 i 866 |20 [Gorss 856 2150 7) 7)
CA [2A{2A1- 12A{66AHE5A) 701 s035 o0 TE B2 700 | o0 8o | 20 | cerse Bes G720 | 2190 x n n
CA 221761664 701 S0 X Si0r | 7oe7 62 900 | 1060 T 0 3 o6 | 2145 0 0
A ;20128060 701 T 1 T e iresrz | 10 | siw0r | 187 s 00 | 1960 i | LEB: 00 ass esto | 2145 . .
A o2 128 {60 TeBr2 |5 20005 | 7ot soas LBtz stor | 7as. L8 900 | 1060 | LTEB: 00 20 Bss |2 5 | 2145 | o
A [2AL[2AL 128.66A s o | 7ot so3s LT siz sor | ras7 LEa o0 | 1560 | L 00 56 |20 | cores | 2145
OA [2A}{2A)-125-(66A] Esiz [ s [z ot 5035 e St07 | 7387 62 00 [ 1560 | B2 [ 20 | 0 Bos | 20 [coras | 245 | aw
G 2A- 12 30A{6ALGOA 812 | 5 |2 | 71 s035 e 900 | tee0 LTE B30 5620 | 2355 LTEBes | 20 | 676 B6s &2 | 2190
Ch 2127 30A{o6A66Al | LTEBT2 | 5[ 20035 | 7ot S L o0 | 060 e B30 55 iteBeo |20 | oree Bes |2 %0 o
CA 2127300 6O 507 o1z 2005 | 701 1w s e a0 | 1060 e B30 osz0 | 2356 LTe s6s seras o6 o206 | 2190 7S 7
CA A 12 {30A:{66AL66A || LTE B12 72035 701 T I PR T LEB: 500 | 1060 UTE B30 o820 | gass LTE o6 o6 y Bos 2100 52 7
a2 | s s | o0 T s s00 | 1060 b2 aez0 | 2356 wi | LTeBoe | 20 | eorse | ota ass | 20 | orass | 2190 n n
1 [ s Towes [ 7ou T % s 00 [ 1960 820 820 \TeBes |20 | eores | ouas Bos |20 [orass | o190 n n
12 | s |2 | ror I T s00 | 1560 5% se20 | 2355 e oo | 20 | eoree | 21 Bos | 20 | orass | 2190 n n
Ch_[2A]- 12A-30%.[66AH 66 o1z 23005 | 701 T s 00 | o0 | B2 LTe s |20 [ erae | 21 856 o206 | 2190 | 4wt 7) 7)
A (oA 12-{00AL 66466 o1z 20005 | 701 [ s o0 | 1060 | b2 osz0 | 2356 Lteseo | 20 | oree | 2ua o6 o200 | 2190 0 0
CA T2A- 1221 20AE8AL6OA o1z 20005 | 701 T 12 | s a00 | 1o60 | b2 9820 | LTEBo6 | 20 | eores | ta ™ g6 2190 0 0
Ch oA 12v-{30AL66A 06| LTE B 2005 | 701 o I B T BT e a0 | 1060 TE B30 aez0 | 2356 w | LTEBoO oores | o s ass o0 | 2190 452 .
- 128-{66AL66A 12 |5 Tz | 7ou s0a5 81z S107 | 728 B2 900 | 190 Bss |2 7o Bss |2 36 | 2100
A oA 128 [66AL 6o s | s owss | o so35 a1 stor | 73s 8 00 | o0 o6 | 20 | coree se |20 | orase | 2190 o
oA (27 128-66A66A 12 |5 [ 23035 701 5035 Biz stor | 738 62 00 | 1o ™ Boo [ 20 [ cerso Bos | 2 150
A [2A1-128-66A-66A 812 2303 | 701 s035 812 S107 | 738 TE B2 900 | 1560 8o | 20 | cerse B6s &2 | 2190
A [2A 28-166AL66A] B12 25035 | 701 5055 b1z s107 | 738 TEB2 900 [ 1960 e ) ceras ¥ 3 o720 | 2190

FCC ID: A3LSMS911U

SAR EVALUATION REPORT

Approved by:

Technical Manager

DUT Type:
Portable Handset

APPENDIX I:
Page 7 of 16




@ clement

1.3.3 LTE Band 13 as PCC

Table I-15
Maximum Output Powers
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1.3.4 LTE Band 14 as PCC
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1.3.5

LTE Band 71 as PCC

Table I-17

Maximum Output Powers
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LTE Tx.Power]
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CA [48A]-48A-T1A LTEB71 | 5 |133147] 6655 | apsk 1 20 | 68611 | 6195 22 LTEB48 | 20 | 55990 | 3625 axa LTEB48 | 20 | 56640 | 369 22 - - - 2501 24.98
CA_[48A}[48A-T1A LTEB71 | 5 [133147] eess | apsk 1 20| eso11| 6195 20 LTEB48 | 20 | 55 3625 o LTEB48 | 20 | 553 3560 axa - - - - - 2503 22.98
CA [48C).71A LTE B71 5 [133147] 6655 | apsc 1 22| 6s611 | 6195 20 LTE 828 | 20 | 55090 [ 3625 40 LTE 848 | 20 | se1ss | 36a48 a0 - - N - - 25.02 24.98
————
CA_2A-2A-{4A1-T1A LTE B71 5 133147] 6655 | Qpsk 1 24| 68611 ] 6195 20 LTEB2 | 20 | 900 | 1960 20 LTEB2 | 20 | 700 | 1940 20 LTEB4 | 20 | 2175 | 21325 axa 24.98 24.98
CA [2A]-2A-4AT1A LTEB/ | 5 [133147] 6655 | apsk 1 20 | eso1l | 6195 20 LTEB2 | 20 | o0 | 1960 axa LTEB2 | 20 | 700 | 1940 20 LTEB4 | 20 | 2175 | 21325 22 2500 2098
CA_[2A]-2A-[4A1T1A LTEB71 | 5 |133147] 6655 | apsk 1 20| 68611 | 6195 22 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 22 LTEB4 | 20 | 2175 | 21325 axa 24.99 24.98
CA_[PA-2A]4AT1A LTEB7 | 5 [133147] 6655 | apsk 1 24 [es6n | 6195 22 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 axd LTEBs | 20 | 2175 | 21325 2% 2500 2298
CA_[2A1[2A}-[4A}-71A LTE B71 5 [133147] 6655 | apsk 1 24| 68611 | 6195 20 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 axa LTEB4 | 20 | 2175 | 21325 axa 2504 24.98
CA_2A-2A{66AL-T1A LTEB/ | 5 [133147] 6655 | apsk 1 20 |eso11 | 6195 20 LTEB2 | 20 | o0 | 1960 202 LTEB2 | 20 | 700 | 1940 20 LTEBG6 | 20 | 66786 | 2145 axa 2502 2098
CA [2A]-2A-66A-71A LTEB71 | 5 [133147] 6655 | apsk 1 20| 68611 | 6195 22 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 22 LTEBS6 | 20 | 66786 | 2145 22 24.98 24.98
CA_[2A]-2A{66A-T1A LTEB7 | 5 [133147] 6655 | apsk 1 24 [es6n | 6195 22 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 2 LTEB66 | 20 | 66786 | 2145 axa 22.96 2298
CA_[2A]-[2A]-66A-T1A LTE B71 5 [133147] 6655 | apsk 1 24| 68611 | 6195 20 LTEB2 | 20 | 900 | 1960 axa LTEB2 | 20 | 700 | 1940 axa LTEBG6 | 20 | 66786 | 2145 22 25.06 24.98
CA _[2A}{2A]-[66A}71A LTEB/ | 5 [133147] 6655 | apsk 1 20 |eso11 | 6195 20 LTEB2 | 20 | o0 | 1960 axa LTEB2 | 20 | 700 | 1940 axa LTEBG6 | 20 | 66786 | 2145 axa 2503 2098
CA_2A-{B6AL-66A-71A LTEB71 | 5 [133147] 6655 | apsk 1 20| 68611 | 6195 22 LTEB2 | 20 | 900 | 1960 22 LTEB66 | 20 | 66786 | 2145 axa LTEBS6 | 20 | 67236 | 2190 22 25.02 24.98
‘CA_2A-[66A]-(6OA}-71A LTEB/ | 5 [133147] 6655 | apsk 1 24 [es6n | 6195 22 LTEB2 | 20 | 900 | 1960 22 LTEBG6 | 20 | 66786 | 2145 axd LTEB66 | 20 | 67236 | 2190 axa 2298 2298
CA_[2A]-66A-66A-T1A LTE B71 5 [133147] 6655 | apsk 1 24| 68611 | 6195 20 LTEB2 | 20 | 900 | 1960 axa LTEB66 | 20 | 66786 | 2145 20 LTEBG6 | 20 | 67236 | 219 22 2501 24.98
CA_[2A]-[66AJ-66A-T1A LTEB/ | 5 [133147] 6655 | apsk 1 20 |eso11 | 6195 20 LTEB2 | 20 | o0 | 1960 axa LTEB66 | 20 | 66786 | 2145 axa LTEBG6 | 20 | 67236 | 2190 22 299 2098
CA_[2A]-[66A-{66A]-71A LTEB71 | 5 [133147] 6655 | apsk 1 20| 68611 | 6195 22 LTEB2 | 20 | 900 | 1960 axa LTEB66 | 20 | 66786 | 2145 axa LTEBS6 | 20 | 67236 | 2190 axa 25.02 24.98
CA 2A{66C)-71A LTEB7 | 5 [133147] 6655 | apsk 1 24 [es6n | 6195 22 LTEB2 | 20 | 900 | 1960 22 LTEBG6 | 20 | 66786 | 2145 axd LTEB66 | 20 | 66984 | 21648 aa 2296 2298
CA [2A166C-71A LTE B71 5 [133147] 6655 | apsk 1 24| 68611 | 6195 20 LTEB2 | 20 | 900 | 1960 axa LTEB66 | 20 | 66786 | 2145 20 LTEBG6 | 20 | 66984 | 21648 22 25.00 24.98
CA [2A1[66CL-T1A LTEB7 | 5 [133147] 6655 | apsk 1 20 |eso11| 6195 20 LTEB2 | 20 | o0 | 1960 axa LTEB66 | 20 | 6786 | 2145 axa LTEBG6 | 20 | 66984 | 21648 axa 2.9 2098
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1.3.6 LTE Band 5 as PCC

Table I-18

Maximum Output Powers
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1.3.7 LTE Band 66 as PCC

Table I-19

Maximum Output Powers
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1.3.8 LTE Band 25 as PCC
cc scc1 sccz scc3 Power
LTE T Power] .
— pecand | PECBW | Pec (I Mod, | PCUL#| PecuL | pec DLAnt | ooy | SccBw| scc SCCOU | o ant. SccBand | SCCBW | scc SO o ant. sccaand | SCCBW| scc SCCOU | oy ant, | with DL cA :'.Erz'r‘"':
[MHz] |(UL) Ch.| [M'm“ ) RB Jch.|  [MHz] Config. [MHz] [(DL) Ch. IM.Nx‘l Config. [MHz] |(DL) Ch. [MHz] Config. [MHz] [(DL) Ch. MHz) Config. E":;: Power (dBm)
CA_5A[25A) LTEB25 | 20 | 2610 1860 | apsk 1 0 | a0 1940 axa LTEBS | 10 | 255 | smis 22 - - - - - - - - - - 2332 232
CA_12A-25A] LTEB25 | 20 | o610 1860 | apsk 1 0 [ su0 1940 axa LTEB12 | 10 | 5095 | 7375 20 - B B B B - B B B B 2329 2329
CA_25A25A] (1) LTEB25 | 20 | 26140 1860 | apsk 1 0 | 80 1940 22 LTEB25 | 20 | 8590 | 1985 4xa - - - - - - - 2333 2329
CA_[25A1-25A (1) LTEB25 | 20 | 26140 1860 | apsk 1 0 |80 1940 axa LTEB25 | 20 1985 22 - - - - - - - - - - 2326 2329
CA_[25A1[25A) (1) LTEB25 | 20 | 2610 1860 | apsk 1 0 | a0 1940 axa LTEB25 | 20 | 590 | 1085 ax - - - - - - - - - - 2324 23.20
CA_25A-[41A] LTEB25 | 20 [ o610 1860 | apsk 1 0 [ su0 1940 22 LTEB41 | 20 | 40620 | 2593 s - B B B B - B B B B 2331 2329
CA [25A1-41A LTEB25 | 20 | 26140 1860 | apsk 1 0 | a0 1940 axa LTEB4 | 20 | 40620 | 2593 22 - - - - - - - 2322 2329
CA [25A1[41A LTEB2s |20 | oeuao | iseo | apsk 1 o |80 1940 e LTEB4 |20 | 40620 2593 e B . B B B B B B B B 2326 2329
CA_25A-41C] LTEB25 | 20 | 26140 1860 | apsk 1 0| 80 1940 22 LTEB41 | 20 | 40620 | 2593 ) LTEB4 | 20 | 40422 | 25732 ) - - - 2323 2329
CA [25A141C LTEB25 | 20 | 26140 1860 | apsk 1 0| si0 1940 axa LTEB41 | 20 | 40620 | 2593 22 LTEB41 | 20 | 40422 | 25732 22 = B B - = 2332 23.29
CA [25A1(41C] LTEB25 | 20 | 26100 1860 | apsk 1 0 | a0 1940 xa LTEB4t | 20 | 40620 | 2593 4xs LTEBat |20 | a0a22] 25732 4xd - - - - - 2338 2320
— —
[ CA_25A-41D] LTEB25 | 20 | 2610 | 1860 | apsk 1 0 | su0 1940 202 LTEB41 | 20 | 40422 | 25732 axa LTEB41 | 20 | 40620 | 2593 axd LTEB41 | 20 | 0818 | 26128 axa 2330 23.29
[ CA_[25A141D LTEB25 | 20 [ 2610 | 1860 | apsk 1 0 [ 810 1940 axa LTEB41 | 20 | a0a22 | 25732 20 LTEB41 | 20 [a0620 | 2503 22 LTEB41 | 20 | 40818 | 26128 20 2329 2329
[ CA [25A1[410] LTEB25 | 20 | 26140 | 1860 | apsk 1 0 [ 80 1940 axa LTEB4 | 20 | 40422 | 25732 4 LTEB41 | 20 | 40620 | 2593 4 LTEB41 | 20 | 40818 | 26128 4 2338 23.29
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1.3.9 LTE Band 30 as PCC
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1.3.10 LTE Band 41 as PCC
Maximum Output Powers
CC Scc1 Scc2 Power
LTE Tx.Power .
. PCCBW | PCC () PCCUL# | PCCUL PCC |PCC(DL) Freq.| DLAnt. SCCBW | SCC EEED DL Ant. SCCBW | SCC SEE(EY DL Ant. with DL CA LTE ‘Smgle
Combhatiod PecBand | ) [y cn,| Fred: | Mod: RB  |RBOffset|(DL)Ch.|  [MHz] config. | B | mkz [ouch.| % | config. | S€€B | ez [ouch.| % | config Enabled | _Cormier ™
‘| [MHz] . - ‘| [MHz] " ‘| [MHz] " Power (dBm)
(dBm)
CA_[41A]-41A (1) LTE B41 10 39750 2506 QPSK 1 25 39750 2506 4x4 LTE B41 20 41490 2680 2x2 - - - - - 23.78 23.88
CA_41A-[41A] (1) LTE B41 10 39750 2506 QPSK 1 25 39750 2506 2x2 LTE B41 20 41490 2680 4x4 - - - - - 23.87 23.88
CA [41A]-[41A] (1) LTE B41 10 39750 2506 QPSK 1 25 39750 2506 4x4 LTE B41 20 41490 2680 4x4 - - - - - 23.85 23.88
ECE R ML £l M. EN CE—
CA_41A-[41C] LTE B41 10 39750 2506 QPSK 1 25 39750 2506 2x2 LTE B41 20 41292 2660.2 Ax4 LTE B41 20 41490 2680 Ax4 23.71 23.88
CA_[41C]-41A LTE B41 10 39750 2506 QPsK 1 25 39750 2506 4x4 LTE B41 20 39894 | 25204 4x4 LTE B41 20 41490 2680 2x2 23.73 23.88
CA _[41A]-41C LTE B41 10 39750 2506 QPSK 1 25 39750 2506 Ax4 LTE B41 20 41292 2660.2 2x2 LTE B41 20 41490 2680 2x2. 23.76 23.88
CA_41C-[41A] LTE B41 10 39750 2506 QPsK 1 25 39750 2506 2x2 LTE B41 20 39894 | 25204 2x2 LTE B41 20 41490 2680 4x4 23.68 23.88
CA _[41A]-[41C] LTE B41 10 39750 2506 QPSK 1 25 39750 2506 Ax4 LTE B41 20 41292 2660.2 Ax4 LTE B41 20 41490 2680 Ax4 23.72 23.88
CA _[41C]-[41A] LTE B41 10 39750 2506 QPsK 1 25 39750 2506 4x4 LTE B41 20 39894 | 25204 4x4 LTE B41 20 41490 2680 4x4 23.70 23.88
CA _[41D] LTE B41 10 39750 2506 QPSK 1 25 39750 2506 Ax4 LTE B41 20 39894 2520.4 Ax4 LTE B41 20 40092 2540.2 4x4 23.77 23.88
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1.3.1

LTE Band 48 as PCC

Table 1-23

Maximum Output Powers
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1.4 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_5B, CA_66B, CA_66C, CA_41C, or CA_48C ULCA active.

.41

Additional DL Carrier Aggregation RF Conducted Powers with Uplink
Carrier Aggregation Enabled

Table 1-24

Maximum Output Powers
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element

1.4.2

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 1-25

Maximum Output Powers

Additional 4x4 MIMO DL Carrier Aggregation RF Conducted Powers
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