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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.

¢ 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).

¢ 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.

Completely Covered by
Measurement Superset
2cchm1_Jca 2g) 10,15, CA 21204 | 5,10,15,20 | 5,10,15,20 o CA_[24]-58-66A 5,10,15,20 X 510 |510152
[cA_[2A]2A , 10,15, 3 [3ccamL CA_[24]-24-5A , 10,15, , 10,15, ., o CA_2A-58-(66A] , 10, 15, , 5,10 5,10,15,20

2cc ca_2a1-128) 10,15, 5,10,15,20 I c CA_[2a] 28124 I 1 5,10 o iCC V3 [CA_[2A] 57668 10,15, , 51015 | 510 o
2cc [ca_(2A1-4A 2] 10,15, 5,10,15,20 [sccamL X cA 2A12813A | 510,15, 10,15, 1 o iCC #a_[CA_2A-5A-(668] 10,15, X 51015 | 5101 o
occ cA (201101 2) 10,15, 5,10,15,20 No c CA 27122308 | 5,10,15, 10,15, 5,10 o ICCM5_[CA_[2A]-5A-66¢ 10,15, X 5,10,15,20 [ 5,10,15,20 o
2cc CA_(2A]-54 110,15, X [accams C CA_{2C]-66A 10,15, ,10,15,20 | 5,10,15,20 o iCC M6 _[CA_2A-5A-(66C] 10,15, , 5,10,15,20 | 5,10,15,20 o
2ccim7_Jca oAl 2A@ | 5.10,15,20 3,510 o 3cCim7_[cA ac(66A1 5,10,15,20 | 510,15,20 | 5,10,15,20 No
[zccs 128 5,10,15,20 T Sccima CC e _|cA [20) (66A] 10,15, ,10,15,20 | 5,10,15,20
cc E 5 5 No ccims_[ca (24)2a66A | 510,15, ,10,15,20 | 5,10,15,20
cC B 5.10,15,20 X B295CCOny_[3ccamiz CC#M10 [cA 2A2A(66A | 510,15, ,10,15,20 [ 5,10,15,20 o
cc 12130 5,10,15,20 X [3cCims cCum1L oA [2A12471A | 510,15, ,10,15,20 | 5,10,15,20 o
cC \_[2A]-66A 2) 5,10,15,20 5,10,15,20 lacc amy CCHMI2_|CA_[2A]-4A-29A , 10,15, , 10,15, 3 [829 sCC only o
cc \ 2A[66A1(2) | 5,10,15,20 5,10,15,20 [accamz CC M3 [CA (2A14A71A | 5,101 10,1 5.10,15,20 No
2cC 14 [ca (21668 2) | 5,10,15,20 5,10,15,20 o [sccamia_[ca (2a58 5101520 [ 510 510 [accim
|zccmss fea tanj71a 5,10,15,20 1 Jaccami CC#MI5 |cA [2A)5A66A | 5,10, 110,15, o
2cc (66A] 1 1 3cc amic CC #M16_|CA 2ASA[66A) | 5,10, 10,15, o
cC \_12A-(66A) (4) , 1 1 [3cc im17 CC#M17_[CA 2A-12A-(66A] | 5,10, , 10, o
cc _13A-[66A] 1 10,15, [3cc g CC U1 |CA (21130664 | 5,10,15, 3 10, o
cc \_30A-[66A] 1 15, [scc 20 CC#V19_[CA_2A-13A-{66A] | 5,10,15,20 X 10,15, o
CC 20 [cA [668] 510,15 510,15 [accima ccim20 [cA 2a-30a-(66A | 5,10,1520 | 510 | 5101520 No
[2cc 21 [ca_(6c] 5.10,15,20 5.10,15,20 [accame [sccima Jca Al ces 10,15, 5101 5,101 Canis
2cc #1122 [ca_(66A] 660 5,10,15,20 5,10,15,20 [3ccam2s CC#22_[cA_2A(668] 5,10,1 5,10,1 acC ima
[2cC#mas [catosArI66A | 5,10.15.20 5,10,15,20 No CC#M23 [CA_[2A]-[668] 5 10,1 5101 o

3CC #M24_[CA [2A]-66C 5.10,15,20 | 5,10,15,20 | [accums

cC 25 [cA 2n-(66C) 5,10,15,20 | 5,10,15,20 4CC iME

CC #M26_[CA (2A1-166C] | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No

[scc w7 [ca_[2a]-66a-66A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No

[3CC #M28_[CA_2A-(66A]-66A_| 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No

[scc#m29 [ca (241-66A71A | 5,10,15,20 [ 5,10,15,20 | 5,10,15,20 [No

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

.4 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.

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.
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Simulator >

A
y

Wireless Device

Figure I-1
DL CA Power Measurement Setup

Wireless Device

LAl

Figure I-2
DL CA with DL 4x4 MIMO Power Measurement Setup
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.2 Downlink Carrier Aggregation RF Conducted Powers

1.2.1

LTE Band 12 as PCC

Maximum Output Powers

Table 1-3

PCC scc2 scc3. Power
LTE Tx.Power LTE Single
PCCBW. PCc (uL) pccuwt | PccuLre | pcc(oy) | Pec(oy) sccBw | scc(py | scc(oy SCCBW | scc(pL) scc(py) SCCBW | scc(pl) [scc(pL)Freq.| withDLCA
Combination PeCBand | Cruppy (PECIUDCH: | e, i | MO RB offset | channel | Freq.Mizl | %™ | (M) | channel [ Freq. vzt | S8 | by | channel | Freq. vzt | 5B | (mzy | channel [MHz) Enabled C‘":;;:‘“)
(dBm)
CA_2A-12A (1) LTE B12 5 23035 7015 QPSK 1 12 5035 7315 LTE B2 20 900 1960 - - - - 25.13 25.01
CA_4A12A (1) TEB12 5 2303 | 7015 | apsk | 1 B 5035 7315 | iese | 2 s | 2ims - 2514 2501
CA_4A-12A (2) LTE B12 5 23035 7015 QPSK 1 12 5035 7315 LTE B4 20 2175 21325 - - - - - - 25.14 25.01
Ch_ToAZA TEB2 5 2303 | 7015 | apsk | 1 B 5035 7315 | UEss | 2 365 | 10625 - - - 250 2500
Ch_ioneoA () TEB12 5 2305 | 015 | apsk | 7 B 5035 7315 | UEmee | 20 | eeme | 2w - - - E - - - ) 2500
Ch_12A.60A ) 612 5 2303 | 7015 | apsk | 1 2 5035 7ats | Uesse | 20 | eorme | 2us - - - 251 2501
CA_4A4A-12A LTE B12 s 203 | 7015 | apsk | 1 2 5035 736 | L4 | 20 275 | 2125 | LTeBa | 10 2350 2150 - - - 2487 2500
[ CA_12A 66A-66A [ces [ s | o | 7ors [ aesk | 1 | 12 | s | 7315 | treess | 20 | oo | ous | ireoso | 20 | o 200 || - — [ w0 | o]
L CA_4A-4A-12A-12A | LtEBi2 | 5 | 23035 | 7015 | QPsK | 1 | 12 | 5035 | 7315 | LTEBI2 | 5 | 5083 7363 | LTEB4 | 20 | 2175 21325 | LTEB4 | 10 | 2350 | 2150 | 2498 | 2501 |
1.2.2 LTE Band 13 as PCC
PcC scc1 SCC2 Power
LTE Tx.Power LTE Single
o PCCBW. PCC(UL) pccuLt | pccuLre | pec(oy) | Pec(py sccBW | scc(pl) | scc(p) ScCBW | scc(pL) scc(pl) | withpLca >
binati PCCBand PCC (UL) Ch. Mod. SCCBand SCCBand Carrier Tx
Combination " [MHz] VU] g MMz © RB Offset | Channel | Freq.[MHz] [MHz] | Channel |Freq. [MHz] (WHe] | Channel | Freq. [Miz] | Enabled | S TE0 R
(dBm)
CA_2A-13A (2) LTE B13 10 23230 782 QPSK 1 0 5230 751 LTE B2 20 900 1960 - - - - 24.87 24.74
CA_2A-4A-13A LTE B13 10 23230 782 QPSK 1 0 5230 751 LTE B2 20 900 1960 LTE B4 20 2175 2132.5 24.83 24.74
1.2.3 LTE Band 26 as PCC
Maximum Output Powers
PCC scc1 SCC2 Power
LTE Tx.Power LTE Single
PCCBW. PCC(UL) pccult | pccuLre | pec(oy | pec(oy sccBW | scc(pl) | scc(o) SCCBW | scc(py) scc(pl) | withpLca
Combinatit PCC Band PCC(UL) Ch. Mod. SCC Band SCCBand Carrier Tx
ompination " [MHz] (R e vz | M RB Offset | Channel | Freq.[MHz] [MHz] | Channel |Freq.[MHz] [MHz] | Channel |Freq.[MHz] | Enabled
el )
CA_2A-26A LTE B26 10 26990 844 QPSK 1 0 8990 889 LTE B2 20 900 1960 - - - - 24.97 24.95
CA_26A-41A LTE B26 10 26990 844 QPSK 1 0 8990 889 LTE B41 20 40620 2593 24.96 24.95
CA_26A-41C LTE B26 10 26990 844 QPSK 8990 889 LTE B41 20 40620 2593 LTE B41 20 40422 2573.2 24.95
1.2.4 LTE Band 66 as PCC
PCC scc1 scc2 Power
LTE Tx.Power LTE Single
o PCCBW. PCC(UL) pccult | pccuLre | pec(oy | Pcc(oyy sccBW | scc(pl) | scc(o) SccBW | scc(py) scc(pl) | withpLca >
binati PCCBand PCC (UL) Ch. Mod. SCCBand SCC Band Carrier Tx
Combination " [MHz] (LR etz | M RB Offset | Channel | Freq.[MHz] [MHz] | Channel |Freq.[MHz] (WHe] | Channel | Freq. [MHz] | Enabled | S0
(dBm)

CA_2A-66A LTE B66 5 131997 1712.5 QPSK 1 12 66461 21125 LTE B2 20 900 1960 - - - - 25.31 25.13
CA_12A-66A (1) LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B12 10 5095 737.5 - - - - 25.25 25.13
CA_12A-66A (2) LTE B66 5 131997 1712.5 QPSK 1 12 66461 21125 LTE B12 10 5095 7375 - - - - 25.25 25.13

CA_66B LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B66 15 66554 2121.8 - - - - 25.26 25.13
CA_2A-5A-66A LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B2 20 900 1960 LTE BS 10 2525 881.5 25.17 25.13
CA_2A-66A-66A LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B66 20 67236 2190 LTE B2 20 900 1960 25.24 25.13
CA_5A-66A-66A LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B66 20 67236 2190 LTE BS 10 2525 881.5 25.18 25.13
CA_5A-66C LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B66 20 66578 2124.2 LTE BS 10 2525 881.5 25.22 25.13
CA_12A-66A-66A LTE B66 5 131997 1712.5 QPSK 1 12 66461 2112.5 LTE B66 20 67236 2190 LTE B12 10 5095 737.5 25.19 25.13
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1.2.5 LTE Band 25 as PCC

PcC scc1 scc2 scC3 Power
LTE Tx.Power LTESingle
o PccBW. pec(uy) pccuLs | peccuLrs | pec(oy | pec(oy sccew | scc(oy | scc(oy sccBw | scc(oy | scc(oy SCCBW | SCC(DL) [SCC(DL) Freq.| withDLCA .
ati P PcC Ch. Mod. °C Bar d Band Car ™
Combination ccBand | vz OO g g | MO RB offset | Channel | Freq.ivbz] | ““C®*™ | (mHz] | channel [Freq.MHzl| €™ | (mbzl | channel | Freq. il [ S®™ | (Miz) | channel | (wiHa) Enabled Pm’e":;m)
(dBm)
CA_12A-25A LTE B25 10 26640 1910 QPSK 1 25 8640 1990 LTE B12 10 5095 737.5 - - - - - - - - 25.24 25.19
1.2.6 LTE Band 41 as PCC
Pec scct Sccz 3 scca Power
Empower| o
PCCBW Pec (UL PCCULH | PCCULRB | PCC(DL) Ppec (o) SCCBW | Scc(pL) scc (oL SCCBW sce (L) scc (o) SCCBW | SCC(DL) |SCC(DL)Fr SCCBW | scc(DL) scc (L) with DLCA
@I pectnd | g PN g g | M|V | Coer | commel [ req | S | v | cramel | | 5 | vl | cnomel [ v | 5 | v | cramet | Gt | < ) | cramel | e | vt | ST
(dBm)

A 4TASTA (1) Ese | 10 Toez0 |z | apsk | 7 7 0620 % | een | 20 | ewm | w0 5 - - - 5 - - - 5 5 - 5 262 3570
oA SIAIC e 40620 20 | o 0620 % | L a2 | 260 41490 2580 5 5 5 5 = = = = 2475 2470
oA 1A 5 40620 2555 0620 50 | e o 2507 S50 2580 - - - 275 2670
A a1 = 0520 755 o620 = T 0w |20 Sz | 2o I 7580 - - - - 2075 2070
SA4ID4A 40620 2593 40620 7% i 2578 aorer | 2607 450 2680 = 5 z 5 280 2470

_aica1c 40620 2593 10620 259 i 2576, w22 | 2000 190 2580 - - - - 24,75 270
Casie 51 T Joez0 |z 0620 % T o 2575, oo |20 aooe | 20209 = 5 5 250 2459
CA_1C41D T 0620 F=3) Psc |1 3 0620 5% i i |z o PICTI ) 0 | awmor | ez |UEea| 0 | awso |z 267 2070
CA_41D41C 0 40620 5% | sk | 1 F5 40620 2 | teeat | 20 | aows | »me 0 76t 26074 4 | 0 | ausm | w0z [UEea] 0 | ausmo | e 2468 270

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 1.1 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 1-9
Maximum Output Powers

Single
LTE | Bandwidth Frequency _ RB | re |#4DLMIMO| Antenna | Target
Band [MHz] Channel [MHz] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
66 5 131997 1712.5 QPSK 1 12 25.07 25.13 25.0
41 10 40620 2593 QPSK 1 25 24.67 24.70 25.0
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1.3.2

LTE Band 12 as PCC

Table I-10

Maximum Output Powers

PCC scc1 scc2 scc3 Power
LTE
PCC(UL) PccuL sCC(DL) scc (o) scc(oL) LTE Single
PCCBW | PCC PCCULH PcC Pcc (DL DLAnt. SCCBW | scC DLAnt. SCCBW | SCC DLAnt. SCCBW | SCC DLAnNt. Tx.Power
Combination PCC Band Freq. Mod. RB ! SCCBand Freq. ! SCCBand Freq. SCC Band Freq. > Carrier Tx
imh) ((wychf CH RB | o o (o ch| Frea. (M) | confis. el (@0 ch| | Conis. iwie] (@ chf R | confis imb) @ chf O | confis WEI:\: :I:jll A
CA_[4A]-12A (1) LTE B12 5 23035 7015 QPSK 1 12 5035 7315 22 LTE B4 20 2175 21325 ax4 - - - - - 24.92 25.01
CA_[4A]-12A (2) LTE B12 5 23035 7015 QPsK 1 12 5035 7315 %2 LTE B4 20 2175 | 21325 4x4 - - - - - - - - - - 24.92 25.01
CA_12A-[66A] (1) LTE B12 5 23035 7015 QPSK 1 12 5035 7315 22 LTE B66 20 66786 2145 Aax4 - - - 24.90 25.01
CA_12A-[66A] (2) LTE B12 5 23035 701.5 QPSK 1 12 5035 7315 ZX_Z LTE B66 20 66786 2145 4x4 - - - - - - - - - - 24.90 25.01
CA_[4A)-4A-12A LTE B12 5 23035 7015 QPSK 1 12 5035 7315 22 LTE B4 20 2175 21325 Ax4 LTE B4 10 2350 2150 2x2 - 24.58 25.01
CA_[4A-{4A1-12A LTE B12 5 23035 7015 QPsK 1 12 5035 7315 &2 LTE B4 20 2175 | 21325 x4 LTE B4 10 2350 2150 4x4 - - - 24.88 25.01
CA_12A-[66A]-66A LTE B12 5 23035 7015 QPSK 1 12 5035 7315 22 LTE B66 20 66786 2145 Ax4 LTE B66 20 67236 2190 22 - 24.87 25.01
CA_12A-[66A]-{66A] LTE B12 5 23035 701.5 QPSK 1 12 5035 7315 2x2 LTE B66 20 66786 2145 4x4 LTE B66 20 67236 2190 4x4 - - - - - 24.89 25.01
— L — — e —
CA_[4A]-4A-12A-12A LTE B12 5 23035 7015 QPSK. 1 12 5035 7315 22 LTE B12 5 5083 7363 22 LTE B4 20 2175 21325 x4 LTE B4 10 2350 2150 22 25.03 25.01
CA_[4A]-{4A]-12A-12A LTE B12 5 23035 7015 QPsK 1 12 5035 7315 %2 LTE B12 5 5083 7363 22 LTE B4 20 2175 21325 x4 LTE B4 10 2350 2150 x4 25.02 25.01
1.3.3 LTE Band 13 as PCC
Maximum Output Powers
PcC scc1 sccz Power
e
scc (L) scc (o) LTE Sing]
combination pccand | PECEW | PeC FC:::") Vo, | PECULE Pc:ﬂ“" pcc | pec(oy | LAt | oo fsccew | scc m(q ) bLant. sceBand | SCCBW | sc m(q )| pLant. | Tx.power mri:’;
MHz] |(UL) Ch. b g RB DL) Ch.| Freq.[MHz] | Config. MHz] |(DL) Ch. - | Config. MHz] ((DL) Ch. " | Config. | withDLCA
(T = ofier [(o0 ch.| Freq. iz] | - config tmra] ionycn.| e e k] (oo e e I o
Enabled
CA_2A-[4A]-13A LTE B13 10 23230 782 QPSK 1 0 5230 751 2x2 LTE B2 20 900 1960 2x2 LTE B4 20 2175 2132.5 4x4 24.78 24.74
1.3.4 LTE Band 26 as PCC
Maximum Output Powers
PcC scc1 scc2 Power
e
Pec (UL pPccuL scc (L) sce (o LTE Single
- pccew | pec |PECU pccu| P€U | pec | pecoy | orant sccBw | scc U] pLant. sccBw | scc U1 piant. | TxPower oing
Combination PCC Band [MHz] |(uL) ch Freq. Mod. B RB (DL) h.| Freq. MHz] Confi SCCBand MHz] |(oL) ch Freq. Confi SCCBand [MHz] |(oL) ch Freq. Confi with DL CA Carrier Tx
‘| MHz) Offset |k & " (MHz = " (MHz & enableq | POWer(dBm)
CA_26A{41A] LTEB26 | 10 | 26990 | 844 | _QpsK 1 0 | 8990 889 22 LTEB41 | 20 | 40620 | 2593 axd - - g - - 24.79 24.95
— — CEEV = eV M
CA_26A-[41C] LTE B26 10 26990 844 QPSK 1 0 8990 889 2x2 LTE B41 20 40620 2593 4x4 LTE B41 20 40422 2573.2 Ax4 24.80 24.95
1.3.5 LTE Band 66 as PCC
Maximum Output Powers
PCC scc1 scc2 Power
e
scc (L) scc (L) LTE Single
combination pccand | PECEW | PeC ’if::"') Vo, | PECULE Pc::" pcc | pec(oy | LAt | oo fsccew | scc m‘q )| oLant. sceBand | SCCBW | sc Fre(q )| blant. | TxPower Cmi;r‘“
! g . DL) Ch.| Freq. [MHz Config. [MHz] |(DL) Ch. g Config. [MHz] |(DL) Ch. g Config. | with DLCA
[MHz] [(UL) Ch. [MHe] RB | teet |V q. [MHz] 8. [MHz] ((DL) [MHa] g [MHz] |(DL) [MHz] g toeed | Power (dBm)
CA_2A66A] LTEB66 | 5 |131997] 17125 | apsk 1 12 [ eea6l | 21125 x4 LTEB2 | 20 | 900 | 1960 22 . g g - - 25.03 2513
CA_12A66A] (1) LTEB66 | 5 [131997| 17125 | Qpsk 1 1 |eeael | 21125 4 | LEB12 | 10 | 5095 | 7375 22 E E E - E 25.03 25.13
CA_12A66A] (2) LTEBS6 | 5 [131997] 17125 | apsk 1 12 [ eea6l | 21125 4| LTEB12 | 10 | 5095 | 7375 22 . g g - - 25.03 2513
CA _[66B] LTEB66 | 5 |131997] 17125 | _QPSK 1 1 | eea6l | 21125 axa_ | LTEB66 | 15 | 66554 | 21218 | 4xd = 2 2 2 = 25.02 25.13
CA_2A-5A-{66A] LTEBS6 | 5 |131997] 17125 | Qpsk 1 12| e6a6l | 21125 xa LTEB2 | 20 | 900 | 1960 22 LTEB5 | 10 | 2525 | 8815 22 25.18 25.13
CA_2A-66AL-66A LTEBS6 | 5 [131007] 17125 | apsk 1 1 [eeael | 21125 axa__ | LTEBes | 20 | 67236 | 2190 22 LTEB2 | 20 | o0 | 1960 22 25.18 3513
CA_2A[66AI-66A LTEBS6 | 5 [131997] 17125 | apsk 1 12 [ eeael | 21125 ax4__ | LTEBe6 | 20 | 67236 | 2190 22 LTEB2 | 20 | 900 | 1960 22 25.15 2513
CA_2A66AI-66A] LTEBS6 | 5 [131007] 17125 | apsk 1 1 [eeael | 21125 axa__ | LTEBes | 20 | 67236 | 219 x4 LTEB2 | 20 | o0 | 1960 22 25.20 3513
CA_5A-66AI-66A LTEBS6 | 5 [131997] 17125 | apsk 1 12 [ eeael | 21125 x4 | LTEBe6 | 20 | 67236 | 2190 22 LTEB5 | 10 | 2525 | ss1s 22 25.19 25.13
CA_5A-66A-{66A] LTEB66 | 5 [131007] 17125 | apsk 1 1 [eeael | 21125 22 | LTEBG6 | 20 | 67236 | 2190 a4 LTEB5 | 10 | 2505 | ss1s 22 2513 3513
CA_5A{66AI-66A] LTEBS6 | 5 [131997] 17125 | apsk 1 12 [ eea6t | 21125 x4 | LTEB66 | 20 | 67236 | 2190 axa LTEB5 | 10 | 2525 | ss1s 22 25.19 25.13
CA_5A66C] LTEBS6 | 5 [131007] 17125 | apsk 1 1 [eeaet | 21125 axa | LTEB6s | 20 |66 | 21242 | axa LTEB5 | 10 | 2505 | ss1s 22 25.16 2513
CA_12A-166A]-66A LTEBS6 | 5 [131997] 17125 | apsk 1 12 [ eea6t | 21125 ax4__ | LTEBe6 | 20 | 67236 | 2190 x| LTEB12 | 10 | 5005 | 7375 22 25.19 25.13
CA_12A-G6A-[66A] LTEBS6 | 5 [131007] 17125 | apsk 1 1 [eetet | 21125 22 | LTEBG6 | 20 | 67236 | 2190 4 [ LTEB12 | 10 | 5095 | 7375 22 25.16 513
CA_12A66A1-66A] LTEB66 | 5 [131997] 17125 | apsk 1 12 [ eeael | 21125 axd__| LTEB66 | 20 | 67236 | 2190 x4 | LTEB12 | 10| 5095 | 7375 22 25.09 2513
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@ clement

1.3.6

LTE Band 41 as PCC

Table I-14
Maximum Output Powers

= w5 ) o
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[MHz] ((UL) ch.| [MHz] RB | oefset (DL) Ch. | Freq. [MHz] |  Config. [MHz] (L) Ch. MHz) Config. [MHz] (D) Ch. [MHz] Config. [MHz] ((DL) Ch| [MHz) Config. [MHz] ((DL) Ch.| [MHz] Config. w:::t: Power (dBm)

ey N 7 N T T N 7 R B TN T T e -
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SN, NI T T 0 0 B N 0 0 2 7 T 0 7 T - e
xR N NI B ) T T 13 o I 1 T i B 7
\_41C{41C] 10 40620 | 2593 QPsK 1 25 40620 2593 %2 il 20 40476 | 25786 22 20 41292 | 2660.2 x4 41 20 414%0 | 2680 x4 - - - 24.66 24.70
CA_[41E] 40620 | 2593 QPSK 1 74 40620 2593 Ax H 40449 &59 x4 lﬂ& 2610.1 x4 4 dﬁ 2629.9 4 - - — - 24.57 24.59
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ot i i o orc | E i L s o [z |k i sy | irear 8 7
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1.4 Downlink Carrier Aggregation with Inter-band Uplink Carrier Aggregation

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.

.41

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 I-15
Maximum Output Powers

Enabled

PCC ScC Power
PCC | pecun | P69 | voduati| pecut | pecut | pec oy [P€PY | pLant. SCC N secquy | SCCb il sccuus | sccut | sce(ou [SCPY [ pant, | Interband ULCATx.Power |LTE Interband ULCA
@ ece Channel | o RB  |RBOffset| Channel |/ e¥ Config, |SCC Band| Bandwidt| =0 T Frea. | T RB  |RBOffset| Channel | "2 Config, |ith 2dd'I DL CA active (dBm) | Tx Power (dBm)
h [MHe] y[MHz] y[MHz] h [MHe] [MHz] y[MHz]
PCC SCC PCC scc
CA_5A-[66A] LTE BS 10 20525 836.5 QPSK 50 0 2525 881.5 2x2 LTE B66 20 132322 1745 QPSK 100 0 66786 2145 4x4 23.04 20.90 23.03 20.95
CA_5A-[66A] LTE B66 20 132322 1745 QPSK 100 0 66786 2145 4x4 LTE BS 10 20525 836.5 QPSK 50 0 2525 881.5 22 22.03 21.98 22.08 22.02
CA_12A-{66A] LTE B12 10 23095 707.5 QPSK 50 0 5095 737.5 2x2 LTE B66 20 132322 1745 QPSK 100 0 66786 2145 4x4 23.21 20.72 23.17 20.78
CA_12A-{66A] LTE B66 20 132322 1745 QPSK 100 0 66786 2145 4x4 LTE B12 10 132322 1745 QPSK 50 0 5095 737.5 2x2 22.02 22.03 21.95 22.18
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