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APPENDIX F: 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:

o 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.

¢ 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| Completely Covered by
Measurement t Superset] Measurement Superset
2cchm1_Jca 2g) 10,15, 3cCime CA 21204 | 5,10,15,20 | 5,10,15,20 o CA_[2A]-58-66A 5,10,15,20 X 510 |510152
[cA_[2A]2A , 10,15, 3 [3ccamL CA_[24]-24-5A , 10,15, , 10,15, 3 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] 5768 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 #Ma_[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 10,15, 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
2ccum7_|ca AL AW | 5101520 3,510 o 3cCim7_[cA ac(66A1 510,15,20 | 510,15,20 | 5,10,15,20 No
[zccs 128 5,10,15,20 T Secima 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#10 [cA 2A-2A66A | 510,15, ,10,15,20 [ 5,10,15,20 o
cc 12130 5,10,15,20 X 3cCims. cCum1L oA (2412471 | 5,10,15, ,10,15,20 | 5,10,15,20 o
cC \_[2A]-66A 2) 5,10,15,20 5,10,15,20 lacc My 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 13 [CA (pA14A71A | 5,101 10,1 5.10,15,20 No
[2cC 14 [ca (216681 (2) | 5,10,15,20 5,10,15,20 o [accamia_[ca (2a158 5101520 [ 510 510 [accim
zccmss fea tanjria 5,10,15,20 15, Jaccami CC#MI5 [cA [2A)5A66A | 5,10, 110,15, o
2cc (6] 1 15, 3ccamic CC #M16_|CA 2A5A(66A) | 5,10, 10,15, o
cC \_12A-(66A) (4) A 1 [3cc im17 CC#M17_[CA 2A-12A-(66A] | 5,10, , 10, o
cc _13A-[66A] 1 10,15, [3cc g CCH18 |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 [accma cC im0 [cA 24-30a-(66A | 5,10,1520 | 510 | 510,15,20 No
2cC 21 [ca_(66c] 5.10,15,20 5.10,15,20 [accame [sccima Jca Al ces 10,15, 5101 5,101 Canis
2cc w22 [ca_(66A] 66 5,10,15,20 5,10,15,20 [3ccamas CC 22 [cA_2A(668] 5,10,1 acC ima
[2cC#m23 [cAtosALI66A | 5,10,15.20 5,10,15,20 No CC#M23 [CA_[2A)-[668] 5 10,1 o
3cC w24 [CA [2A166C | ¢ 20 [ 5,10,15,20 | [accums
cC 25 [cA 2n-(66C) 5,10,15,20 | 5,10,15,20 4cCiME
CC #M26_|CA (2A1-166C] | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
[scc w7 [ca [24]-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 w29 [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.
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F.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 with 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 Section 8.2 and appendix F. 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
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» Wireless Device
»

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

F.2 Downlink Carrier Aggregation RF Conducted Powers

F.2.1 LTE Band 71 as PCC
Table F-3

Maximum Output Powers Ant 4

PCC scc2 SCC3 Power
LTE Tx.Power LTE Single
PCCBW PCC (UL) PCCULH | PCCULRB PCC(DL) [PCC (DL) Freq.| SCCBW. scc (oL) scc (o) SCCBW. scc(oL) scc (L) SCCBW. SCC(DL) |SCC(DL)Freq.| with DLCA
Combination PecBand | T [POCONCR poqmia | MO | re | oftset | channel | el | P | “tmbal | channel | Freq. el [ 5% | “(Mba) | channel | Freq. il | S°%™ | ‘bz | channel | (wkal Enabled ':::‘r'('d:“ ]
e
CA_2A4ATIA LTE B71 15 133207 | 6805 | 160AM | 1 74 68761 345 TE B2 900 190 2 2175 21325 5 = 5 z 2048 2099
CA 4A’4A_—71A L 1! 133297 680.5 16QAM 1 53_781 E B4 2175 2132.5 2350 2150 - - - - 20.57 20.99
CA 2A2AGOATIA 5 T o207 | 6805 | oM | 1 Ga71 % T2 %00 90 700 o0 | LTEboo |20 o766 prs 2067 2055
CA 2A-66A-66A-T1A L 1! 133297 680.5 160AM 1 68761 34 TE B2 900 Bl 66786 2145 LTE B66 20 67236 2190 20.76 20.99
CA 2A-66C-T1A 5 I 133207 | 6805 | teoamM |1 Ge761 54 TE 62 900 1950 66756 2155 | LiEBo |20 oo | 21645 2095
— — — = — - —
F.2.2 LTE Band 12 as PCC
3 Scex o) s Seca Powr
C T p—
PCCBW Pec (uL) PCCUL# | PCCULRB | PCC(DL) [PCC (DL) Freq.| SCcCBW | scc(oL) scc(oL) ScCBW scc (o) scc(oL) sccBw SCC(DL)  [SCC (DL) Freq. SCCBW | SCC(DL) scc(oL) ‘with DL CA-
Combination peceand [MHz] G Freq. [MHz] Mod. RB. Offset Channel [MHz] scceand [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] Scceand [MHz] Channel [MHz] sccand [MHz] Channel | Freq. [MHz] Enabled. Pr":‘(;::"
(dBm)
CAoATAG) T8 T | 7ias | oo e | 7 e Fm o0 5 5 - 5 5 - 5 5 - 5 - F X
“aiA (1) ot P T I s | 7o e 25| zis 5 5 - - 5 - - 1
T8tz a5 | 7145 | foomm Stes | 7as: 5] P T = - 5 5 5 = - 5 - - 5 1 i
ot P T I oo | 77 e B2s a5 | roeas - - - - - - F F
TEBr2 23085 | 775 | teoam R 2 o Soses | mears |- 5 = 5 5 - - - - 5 5 F
TEbr2 23005 | 7075 | to0m s | v LTE o6 cerss | o145 - - - - - - - - 15,05 1856
e P AT IR T 7 I T - = = - - - = = - = = - 51 1559
TEB12 23005 ses | T B2 LT B2 = = = = = issi 1556
o Tooes N e e g I N e o5
TEBt2 005 i s | rar LBz [ F 0 T 5 5 5 5 1871 1555
ot 23005 S0 | 7o [ ee: 2550 7150 - - - 3
ot 230 Soes |77 T [ees 3100 2555 5 = = 5 F
ot 25005 s | 7o 5 [ e ca20 755 - F
TEBt2 2005 I T [ F T T - - - i
ot 2005 o | Tor 5 [ e e I I - - F
e s oot . o 0 s = - - i ;
o 25005 S | oo 5 2% 210 - 5 5 p f
TEow o055 S5 |7 3100 2o [TEmes| w0 | ewes | s ey p
e | 10 | s f o S | wrs % % FT T F R W T NS T 1551 1596
ST T T A 0 e 5 5 N B 7 O 7 W N7 BT
oo | 0 | 2w © o T 20 m 20 | oo | s [imse] 20 | e | e o) 1500
= I NN ST
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F.2.3 LTE Band 13 as PCC

Table F-5
Maximum Output Powers Ant 4

pecaw pec(ut) pecuLs | PccuLRS | et |Pec (oL Freq, sccew | scc(oy | scc(ot) sccew | scc(oy) | sce(ol) sccew | scc(oy [scc(ow)Freq. sccew | scc(oy | scc(on wtnoLen | Lresnge

CLiriD) ] [MHz) (EAmED Freq. [MHz] LIh RB. Offset Channel [MHz] sccbend [MHz] Channel | Freq. [MHz] scceand [MHz] ‘Channel Freq. [MHz] SCcEnd [MHz] Channel [MHz] Sccen [MHz] Channel | Freq. [MHz] Enabled. P:::e"«k(:i:m
e = e o e g T - ——
i e . = e e - — 1t
o e e —— o g T e : — =

oo e e = = o o - o

e T ———— s . ——— b e o

TEB1 20230 762 | te0am LTE 46 50665 S5177 | LTEBGS o 2145 5 5 5 1927 1949

TEBTs 2% 782 To0AM 5230 7 b6 c6786 w7168 | o132 | LTEBes 7261 | 21905 - 5 5 915 om

2 s & L

F.2.4 LTE Band 14 as PCC
Maximum Output Powers Ant 4

e singe
Pec (uL) sce (o) scc (o) scc (o scc (o) SCC (DL Freq. sce (o) scc (o) "
St e L CL Pt ) chamel | e, v | €20 cramel | e v | “enaiea | SO T
(dBm)

CA 2A-2A-14A-30A-66A 793 1960 LTEB2 20 700
CA_2A-214A-66A-66A 5 793 1960 | LTEB2 2 700 1040 o7 | 178 |
793 | INECHZ2 IR |
F.2.5 LTEBand5as PCC
Maximum Output Powers Antenna 4
pecew pec Uy PecuLy | PCULRB | PCC(ol) [PCC (D) Frea. sccew | scc(oy) | scc(ol) sccaw | sceqoy | sccion sccaw | scc(on) |Scc (ol Frea sccom | sccton | sccroy | wnoven | LTS
Comeination peceand [MHz) (S Freq. [MHz] Mod. RE Offset Channel [MHz) scceand [MHz] Channel | Freq. [MHz] sccsand [MHz] Channel Freq. [MHz] scceand (MHz] Channel MHz] scceand [MHz] Channel | Freq. [MHz] |  Enabled Px:‘(;:(“)
(dBm)
S o e T e : T
= e e e e B B B B B B B B | B | B B
s e s B e B B s B | B B e £
CA 5B (1) LTE B 20635 B847. 160AM 0 2635 892. LTE B5 2596 888.6 - - - - - - - - 17.93 18.20
e o T S T o T
1 . St e | e e e
—— - i e e
e i i e e s e 7
e E e e e
_ — p— ——
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F.2.6 LTE Band 26 as PCC

Table F-8
Maximum Output Powers Antenna 4

pPcc scc1 SCC2 Power
LTE Tx.Power LTE Single
o PCCBW PCC (UL) PCCUL# | PCCULRB | PCC(DL) |PCC (DL) Freq. sccBW | scc(pL) scc (oL) sccBwW | scc(pL) scc(pL) | with DLCA >
Combiation (e ] mhg | PN e b | MO RE Offset Channel [MHz] SccBand | “iz) | channel | Freq. Mz | SS€%™ | [mkz) Channel | Freq.[MHz] |  Enabled P::'E’:‘(L;;)
(dBm)

CA_TA-26A LTE B26 10 26740 819 16QAM 1 ] 8740 864 LTE B7 20 3100 2655 - - - - 18.30 18.25
CA_25A-26A LTE B26 3 27025 847.5 16QAM 1 0 9025 892.5 LTE B25 20 8365 1962.5 - - - - 18.30 18.28
CA_26A-41A LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B41 20 40620 2593 - - - - 18.30 18.25

CA_TA-TA-26A LTE B26 10 26740 819 16QAM 1 ] 8740 864 LTE B7 20 3100 2655 LTE B7 20 2850 2630 18.08 18.25
CA_25A-25A-26A LTE B26 3 27025 847.5 | 16QAM | 1 0 9025 892.5 LTE B25 20 8365 1962.5 LTE B25 20 8590 1985 17.87 18.28
CA 26A-41C LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B41 20 40620 2593 LTE B41 20 40422 2573.2 18.13 18.25

F.2.7 LTE Band 66 as PCC
Table F-9

Maximum Output Powers Ant 4

e —
— T e | e = || [ e [ e=m = oo e s
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F.2.8 LTE Band 25 as PCC
e —
PCCBW PCC(UL) PCCULK | PCCULRB PCC(DL) |PCC (DL) Freq. | sccew scc (o) scc (o) sccew scc(oL) scc (o) sccBw SCC(DL) | SCC (DL) Freq. SCCBW | scc (o) scc (o) ‘with DL CA "
Combination pecand | g PO pog i [ M* | ke | offset hannel el | SC% | i | channel [ Fre. vz | S€%™ | “wia) | channel | Freq. wra) [ 5% | “twra) | channel [ (wal | 5P| “(miz) | channel | Freq. (Mral |  Enabled n?m""(;::‘“)
(dBm)
T e T O e P : T —— T
T = W - oo O N A i ; e I I -
s e e W Wi e e = K T N Y A e e
[ = e s = e S = S T T T
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F.2.9

LTE Band 30 as PCC

Table F-11

Maximum Output Powers Ant 2b

pecow pec(u) pecut# | pecuLre | pec(on) |pec (o) Frea. sccew | scc(oy | scc(ot) sccew | scc(oy) | sce(ol) Sccew | scc(oL) [scc(oL) Freq sccaw | sccoy | sce(on emoten | Lresinge
Combination peceand [MHz] pecu) ch. Freq. [MHz] Mod. RB Offset “hannel (MHz] scceand [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] Scceand [MHz] Channel [MHz] sccand [MHz] Channel | Freq. [MHz] Enabled ':::‘(;;;)
(dBm)
= O e m e - . —
o o o e o o LN N 7 ) S e
o7 2510 eoAm %20 355 %0 2175 2125 | LEB2 o715 i - - - T 101
27710 | 2310 | te0Am o620 =3 2175 2050 21 | LEes 2525 81 - - - - T o
s P g C T B —_— i =
=
F.2.10 LTEBand7 as PCC
Maximum Output Powers Ant 1b
ETbowey LTE Single
P PCCBW Pec(uy) PCCULK [ PCCULRB | PCC(DL) |PCC (DL) Freq.| scc scc (o) scc (o) sccew scc(ot) scc (o) sccew SCC(DL)  [SCC (DL) Freq. SCCBW | scc (o) scc(oL) bLcA .
Combination peceand [MHz] LEATRED Freq. [MHz] o RB Offset nnel [MHz] seceand [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] Scceend [MHz] Channel [MHz] Sk i [MHz) Channel | Freq. [MHz] Enabled P:;'::L::“)
(dBm)
CA JATATANGA 1375 3575 %8 2850 260 | T %0 T I 5230 750 - - - 1379 T30
F.2.11 LTE Band 41 as PCC
Maximum Output Powers Ant 1b
T
PCCBW pec(uL) PCCUL# [ PCCULRB | PCC(DL) |PCC (DL) Freq.| SCCBW | scC(pL) scc(oL). SCCBW scc(oL) scc(oL) SCCBW SCC(DL)  [SCC (DL) Freq. SCCBW | sCC(DL) scc(oL) ‘with DL CA
Combination pecBand (MHz] LD Freq. [MHz] Ca RB Offset Channel [MHz] Eece [MHz] Channel | Freq. [MHz] e [MHz] Channel Freq. [MHz] CEECE [MHz] Channel [MHz] x0T [MHz] Channel | Freq. [MHz] Enabled Carier Tx
(dBm) Power (dBm)
T g g g gy e e e — T —— =
ey e B B e
g o . e s e —— 2 ————— s
T — T Er = - ———
st = o s = o o — : — 1
pi e o i —; i D s T T R S S —— T
i B T e — e e T e e . —
LTE B41 20 41490 2630 160AM 50 25 41490 2680 20 41292 20 21094 26404 B41 20 35048 25258 | LTEB4T 20 39750 @ 15.35 1534
[iow [t
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F.212 LTE Band 48 as PCC

Maximum Output Powers Ant 3b
pecaw pec(ut) pecu# | pecuLre | pec(ol) [pec (o) Frea. 8w | sccoy | sccion sccew | scc(oy) | sce(ol) sccew | scc(ol) [scc(oL) rea sccaw | sccoy) | sce(oy Semoten | Lresinge
CLEriD) el [MHz) (CAmED Freq. [MHz] LIZh RB. Offset Channel [MHz] scceend [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] SCeBand [MHz] Channel [MHz] Scceend [MHz] Channel | Freq. [MHz] Enabled nr’:::;:“)
(dBr
T = e e e T : : — T s —
= e e e = ——
e I e T o e e o ———— — ———
ey B oo e B o N M s o - o
e B e T = I ————— - 2 — e —
Em = o e = S T M T - : :
= o sl o B T o o T T N i T
66A TEBa8 300 = 55765 | 3600 B4 S6640 | 360 | LTEBe8 = 36705 | LTEBSE 6786 D185 108 108
Ty T a5 TPk ssies | seazs | Lieea s | ooios | Lieeee sae0 |25 | Lteeeo 7 T = = m
o o T o TS o ety T B oo oo Ty
R ey e — T ——— s e T e o e
e = o e e e = e I e =

F.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 F.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.
F.3.1 LTE 4x4 MIMO DL Standalone Powers
Table F-15
Maximum Output Powers Ant 4
Single
LTE | Bandwidth Frequency . rRe | rp |4*4DLMMO | Antenna| Target
Band [MHz] Channel [MHz] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
66 1.4 132665 1779.3 64QAM 1 2 14.19 14.13 13.8
Table F-16
Maximum Output Powers Ant 3b
Single
LTE | Bandwidth Frequency . RB | rg |#4DLMMO | Antenna Target
Band [MHz] Channel [MHz] Modulation Size | Offset Tx. Power Tx. Power
[dBm] Power [dBm]
[dBm]
48 15 55765 3602.5 QPSK 36 0 14.87 14.85 14.6
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Table F-17

Maximum Output Powers Ant 2b

LTE
Band

Bandwidth
[MHZz]

Channel

Frequency

[MHz]

Modulation

RB

Si

ze

RB
Offset

4x4 DL MIMO
Tx. Power
[dBm]

Single
Antenna

Power

[

Target
Power
[dBm]

Tx.

dBm]

25

26665

1912.5

16QAM

1

2

14.16

13.96

13.2

30

27710

2310

16QAM

14.39

14.19

14.0

Table F-18

Maximum Output Powers Ant 1b

LTE
Band

Bandwidth
[MHZz]

Channel

Frequency

[MHz]

Modulation

RB

Si

ze

RB
Offset

4x4 DL MIMO
Tx. Power
[dBm]

Single
Antenna

Power

[

Target
Power
[dBm]

Tx.

dBm]

15

21375

2562.5

16QAM

14.11

13.95

13.7

5

41490

2680

64QAM

15.78

15.55

15.3

F.3.2

LTE Band 71

as PCC

Table F-19

Maximum Output Powers Ant 4

LTE Tx.Power |
PCC (UL) SCC(DL) SCC (DL) SCC(DL) LTE Single
Combination PCC Band PCCBW PCC Fm(q) Mod. PCCULH| PCCUL PCC |PCC (DL) Freq.| DL Ant. sccBand sccBw scc Fm(q) DL Ant. scc Band SCCBW scc Fm[q) DL Ant.. ScCBand sccew scc Fm(q) DL Ant. ‘with DL C/ t:lria.r“ﬁ
M} L) . | o " B . | M} fig. M} DL) . | § [MH: DL) Ch. y . DL) . | " Er le
[MHz] |(UL) Ch. MHa) RI [MHz] Config. [MHz] ((DL) Ch. [MHz Config. [MHz] |(DL)Cl [MHz] Config. [MHz] ((DL) Ch. MHa) Config. r;a!b':ﬂ Pe r (dBm)
CA_[2A]-[4A]-T1A LTE B71 15 133297 680.5 16QAM 1 74 68761 634.5 %2 LTE B2 20 900 1960 Ax4 LTE B4 20 2175 2132.5 Ax4 - - - - 20.69 20.99
CA [4AL-[4A]-T1A LTE B71 15 133297 680.5 160AM 1 74 68761 634.5 2;2 LTE B4 20 2175 21_325 4x4 LTE B4 10 2350 2150 4x4 - - - - - 20.66 20.99
CA_[2A]-[2A]-[66A]-T1A LTE B71 15 133297 680.5 160AM 1 74 68761 634.5 22 LTE B2 20 900 1960 Ax4 LTE B2 20 700 1940 Ax4 LTE B66 20 66786 2145 4x4 20.63 20.99
CA_[2A]-[66A]-[66A]-71A LTE B71 15 133297 680.5 160AM 1 74 68761 634.5 22 LTE B2 20 900 1960 Ax4 LTE B66 20 66786 2145 4x4 LTE B66 20 67236 2190 4x4 20.70 20.99
CA_[2A]-[66C]-71A LTE B71 15 [133207] 6805 160AM 1 74 68761 634.5 22 LTE B2 20 900 1960 4x4 LTE B66 20 66786 | 2145 axd LTE B66 20 66984 | 2164.8 4x4 20.64 20.99
_ __ _ _ _ ____
F.3.3 LTE Band 12 as PCC
pec (uL) sce (o) sce (o) scc (o) sce(oL) LTETXPOWer| |y Single
PCCBW | PCC PCCULH| PCCUL | PCC |PCC (DL)Freq.| DLAnt. SCCBW | scC DLAnt. SCCBW | scC DL Ant. sccew | scc DL Ant. sccew | scc DL Ant. with DL CA'
[MHz] |(UL) Ch. | M) RB | [MHz] Config. [MHz] |(DL) Ch.| Mz Config. [MHz] |(DL) Ch. | M) Config. [MHz] |(DL) Ch.| Mt Config. [MHz] |(DL) Ch.| M) Config. E(n:lh:;i (dBm)
CA_[2C]-12A _TEB‘Q 23095 707.5. 160AM 1 5095 737. 2x2. LTE B2 900 1960 1x! 20 72 1940.2 x4 - - - - - - - - 18.69 18.96
\_[2A]-{2A]-128 LTE B12 5 23095 | 707.5 160AM 1 12 5095 7375 %2 LTEB12 5 5047 732.7 %2 20 900 1960 x4 20 700 1940 x4 - - - - - 18.61 18.95
CA_[2A]-{4A]-[4A]-12A LTE B12 10 23095 707.5 160AM 1 0 5095 7375 262 LTE B2 20 900 1960 4x4 20 2175 2132.5 4x4 10 2350 2150 x4 - 18.36 18.96
CA_[2A)-[4A]-12B LTEB12 5 23095 | 707.5 160AM 1 12 5095 7375 %2 LTEB12 5 5047 732.7 22 32 20 900 1960 x4 20 2175 | 21325 x4 - - - - - 18.52 18.95
2 R o T e R
CA_[2A1{2A]-12A-{66A166A] | LTEB12 | 10 | 23095 | 707.5 | 16QAM 22 LTE B2 900 | 1960 700 | 1840 0| 66786 | 2145 LTEB66 | 20 | 67206 | 2190 1823 1896
- — _ _ __ _
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F.3.4 LTE Band 13 as PCC

Table F-21
Maximum Output Powers Ant 4
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G ioniieciioon e | sow | 1 g et P T e TN T s T T - ;
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ENTEReTE I Tor [ hoam 7 e iwer o T e s | oo oo Sie | o0 [soi [ it 7 Sie | o0 [soms [ 73 T Y
"CA_13A-46D-(66A] 1 782 | t60AM 751 2| LTEB4 | 20 | 50665 | 5537.5 5 0| 50467 | 5517 2 B46 0| 50863 | 5567.3 | 2 B66 | 20 | 66786 | 2145 19,00 1949
XTSI 7 T o i T T T WETIET) e o T e
7o e I T S| e - TN T R N 5 T T BT MY
— I I I I I I
F.3.5 LTE Band 14 as PCC
e e e £ £, o
o
oo sccamma | Pecow | pec (0| ccuns| ecun | see focctourmal o | o [sccmn| see [0 ormm [ sceaw| see [0 ouam | o sccom| sce [0 | o | (o Kscemw| see |0 | ouan [wanoven | 5SS
[MHz] |(UL) Ch. MH2) RB  [RB Offset|(DL) Ch. [MHz] Config. [MHz] |(DL) Ch. MH2) Config. [MHz] |(DL) Ch. M) Config. [MHz] |(DL) Ch. M) Config. [MHz] |(DL) Ch.| [MHz] Config. Enabled (dBm)
T e T 7 N S 0 T =1 S 7 7 N W N
CA [2A{2A 14A-{66A} 166 | LTEB1a | 5 [ 2030 | 7e3 | teaam | 1 | 24 [ a0 | 763 | 2 | Liee2 | 20 | w0 | tee0 | 4w | LieBz | 20 | 700 | fei0 | 4w | LieBes | 20 [ weres | 25 sa | LieBes | 20 [ 6723 | 2190 b 1951 1978
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F.3.6 LTE Band 26 as PCC
PCC scc1 Scc2 Power
LTE Tx.Power
PCC (UL) scc (oL scc (oL ’ LTE Single
PCCBW | PCC (Lo PCCUL# | PCCUL PCC |PCC(DL) Freq.| DL Ant. SCCBW [ scC (o) DL Ant. SCCBW | scC (oL DL Ant. with DL CA| 2
Combination pecBand | s |un ch.| et (ach RB  |RBOffset|(DL)Ch.| [MHZ] Confi scceand | “n oy cn| Fred: Confi sccBand | Y [ycn,| Fred: Confi Gy || S
"l [MHz] - e " [MHz - “| Mz 8. Power (dBm)
(dBm)
CA_[7A]-26A LTE B26 10 26740 819 16QAM 1 0 8740 864 2x2 LTE B7 20 3100 2655 4x4 - - - - - 17.97 18.25
CA_[25A]-26A LTE B26 3 27025 847.5 160AM 1 0 9025 892.5 2x2 LTE B25 20 8365 1962.5 4x4 - - - - - 18.09 18.28
CA_26A-[41A] LTE B26 10 26740 819 16QAM 1 0 8740 864 2x2 LTE B41 20 40620 2593 4x4 - - - - - 17.94 18.25
2 52 . Q620 L2ss
CA_[7A]-[7A]-26A LTE B26 10 26740 819 160AM 1 0 8740 864 2x2. LTE B7 20 3100 2655 4x4 LTE B7 20 2850 A4x4 17.98 18.25
CA_[25A]-[25A]-26A LTE B26 3 27025 847.5 16QAM 1 0 9025 892.5 2x2 LTE B25 20 8365 1962.5 4x4 LTE B25 20 8590 4x4 18.05
CA_26A-[41C] LTE B26 10 26740 819 16QAM 1 0 8740 864 2x2. LTE B41 20 40620 2593 4x4 LTE B41 20 40422 Ax4 17.82
F.3.7 LTE Band 5 as PCC
T3 ST Fon ) FT) o
o
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\ [2A]-[4A)-58 5 20525 | 8365 160AM 1 1 2453 8743 22 4xd LTE B4 I 2175 | 21325 axa - - - - 17.96 18.14
N R T T T B so0 | 1960 | —na o0 I B T T T —— FoE T T
NN i I T i T 0 O 0 - Y P P ES I T
(CA_[2A]-5A-46C 1 1 2 900 1960 4xé L 50665 2 LTE B46 2 50467 | 5517.7 X2 - - - 17.85 18.14
O Ao [ | oo W = o B o B A - el
Ch s Fa O N N ST T T = N TN RN S T —— AT T
o T T S o] = 0 N 7 B P P P S 7 T
CA_S5A-[7A]-[66A]-(66A] 1 1 3100 2655 4xé B66. 66786 4xd B66. 2 67236 2190 xd. - - - 17.73 18.14
e Fo Y o6 o e s T ] = o0 o 35 B - TeL
o Smveices e T W T W o ey e TN W T T ——
XIS e o o T e ; s e e - - S 7 BT
L [ [
Ch s o e P T T = = = = Em 7 T N Y BT
G DAL oo oAl 205 o305 [ oo o T o 700 o N T T See |20 ora [ 710 For T
CA_[2A]-{2A]-5A-(668] 20525 | 8365 | 160AM 900 | 1960 B2 700 B66 | 15 | 66786 | 2145 B66 | 5 | 60679 | 21543 17.60 1814
ENEONN I T e = 3 N T T N 7 T )
ST ean s ey pre N o o0 | o0 o o e oo [ zies | an 2 O T B T
T 20025 o5 | oo o0 [ o 005 S Soior 177 Sie |0 [soos [ 73 U T
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N I T S| 5y N B T T O I O T )
S s e pre W o pre e 0 e coroe [ atis | e o T N T TR
e 2005 o5 | oo ; oo | oris 0 oo |20 rooro0 [ 7iis Soe |20 oo [ 2ok I TS
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\_5A-46D-[66A] 20525 | 8365 | 160AM 7 845 50665 | 55375 LiEB#E | 2 50467 B4 | 20 | 50863 | 5567.3 B66 | 20 | eores | 2145 od 17.79 1814
CA TG oo pe I IR ; S is | se |iree Fm soo | o0 o] o | o seo | o0 Jemel diso | aa | v | i
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F.3.8 LTE Band 66 as PCC
Table F-25

Maximum Output Powers Ant 4
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F.3.9 LTE Band 25 as PCC
rec et ez e e o
ET
Comsmaion s ana | Pecow | rec |0 recun| recu | sec foccionmeal ovan | oo fseeow | see [P omm | Fsccom| sce [0 | o | o Lscemw| see [0 ouane | ot sceow| see |00 | ouam [amoren | LS
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F.3.10 LTE Band 30 as PCC
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F.3.11

LTE Band 7 as PCC

Table F-28

Maximum Output Powers Ant 1b

= = = e o e
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rene PCCBW | PCC PCCULK [ PCCUL | PCC [PCC(DL) Freq.| DLAnt. SccBand SCCBW | scC Freq. DL Ant. SccBand SCCBW | scC B DL Ant. SccBand SCCBW | scC o DL Ant. ey sccew | scc ey DL Ant. ‘with DL CA. Cararr
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[TAL26A 15 s T wa [ UrEB2s | 10 [ sses [ wes | e 5 T - 5 - T - - - T 5 - 1357 T35
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CA_[4AL-[4A1-(7A] (1) 15 21375 1 4 2175 | 21325 4xd LTE B4 10 4 - - - - - - - - 13.74 13.95
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F.3.12 LTE Band 41 as PCC
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F.3.13 LTE Band 48 as PCC
Maximum Output Powers Ant 3b
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F.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_66B, CA_66C, CA_41C, or CA_48C ULCA active.
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F.4.1 Additional DL Carrier Aggregation RF Conducted Powers with Uplink
Carrier Aggregation Enabled

F.4.1.1 LTE B48

Table F-31
Maximum Output Powers Ant 3b
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F.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.

F.4.21 LTE B48
Table F-33

= = o o
scc (oL) scc (oL) |ULCA Tx.Power |
PcCBW | PCC PCCULH | PCCUL | PCC [PCC (DL) Freq.| SCCULRB scc (oL) DLAnt. scc scc DLAnt. SCCBW | scC DL Ant. ULCA Tx
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Maximum Output Powers Ant 1b
PCC scc1 Power
ULCA
PCC (UL) SCC (UL SCC (DL} Tx.Power
EILEET PCC Band PCCBW | PCC Fre(q ) Mod. PCCUL# [ PCCUL PCC |PCC(DL) Freq.| DL Ant. Scc Band SCCBW | scC Fre(q ) Mod SCC UL # |SCCULRB| SCC (DL) Fra(q ) DL Ant. with DL CA ULCA Tx
[MHz] |(UL) Ch. MHa] RB  |RB Offset|(DL) Ch. [MHz] Config. [MHz] [(uL) ch. MHa] RB Offset ch. MHa Config. Enabled | POWer (dBm)
(dBm)
CA_[7C] LTE B7 20 21350 2560 QPSK 1 0 3350 2680 Ax4 LTE B7 20 21152 2540.2 QPSK 1 99 3152 2660.2 Ax4 13.65 13.61
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F.4.2.4 LTE B66

Table F-36
Maximum Output Powers Ant 4

[ scc1 Power
uLca
pec(uL) scc (ut) scc (oL) Tx.Power
PCCBW PCCULH#| PCCUL | PCC [PCC (DL) Freq.| DL Ant. sccBw SCCUL # [Scc UL RB| scc (D) DL Ant. ULCA Tx
Combination PCCBand PCC(ULCh. | Freq. [ Mod. 5 offeet| (DL sccBand scc(ulch. | Freq. | Mod Freq. with DL CA
[MHz] (M) RB Ch. [MHz] Config. [MHz] i RB Offset Ch. fiv Config. Enabled | POWer (d8m)
(dBm)
CA_[66C] LTEB66 | 20 132072 1720 Qpsk 1 0 |ees36 | 2120 ax4 LTEB66 | 20 132270 1739.8 | apsk 50 0 66734 | 2139.8 axa 13.81 13.80
CA_[668) LTEB66 | 10 132022 1715 QPsK 2 25 | eease | 2115 axa LTEB66 | 10 132121 17249 | apsk 25 [ 66687 | 2124.9 axa 1353 1352

F.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.

F.5.1 DL Carrier Aggregation RF Conducted Powers

Table F-37
Maximum Output Powers
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F.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 F-38
Maximum Output Powers
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