APPENDIX F: DOWNLINK LTE CA RF CONDUCTED POWERS

F.1

LTE Downlink Only Carrier Aggregation Test Reduction Methodology

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number of component carriers (CCs) supported by the product implementation. Per April 2018 TCBC Workshop
Notes, the following test reduction methodology was applied to determine the combinations required for
conducted power measurements.

LTE DLCA Test Reduction Methodology:

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.

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.

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 F-1 — Example of Exclusion Table for SISO Configurations

[P

Si7sccom e

Table F-2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
[— . —
=3 Measurement Superset| eces Me nt Superset.
2cc vz _[ca_Al-2A 10,15, 10,15, 3ccamy 3ccam2_[cA (24 2A5A 3 No [accamz 5 2 No
2CC #M: [CA_[2A)-[2A] , 10, 15, , 10, 15, No 3CC#M3  [CA [2A]-2A-12A A No. 4CC #M3 |CA_[2/ - . , 10, ), No
2CC #M: [CA_[2A]-4A (2) 3CC #M1 3CCHM4  [CA _[2A]-2A-13A 10 No. [4CC #M4 |CA_2A-5A-[668] ), , 10, , 10, INo
2CC #M! [CA_[2A]-[4A] (2) , 10,15, , 10,15, No. 3CCHMS  [CA _[2A]-2A-30A 5,10 No 4CC #M5 _|CA_[2A]-5A-66C 5, 5,10,15,20 No
2CC #M¢ [CA_[2A]-5A 5,10,15,20 5, 1 lacc #m3 3CC#M6  [CA [2C]-66A 5,10,15,20 No 4CC #M6 |CA_2A-5A-[66C] 5,10, 15,20 5,10 5,10,15,20 | 5,10,15,20 No
CC [CA_[2A]-12A (1) 5,10, 15,20 3,5,10 )ﬁ 3CC#M7__ [CA_2C-[66A] ), 15, No.
C [CA_[2A]-13A 5,10,15,20 10 3CC #M4. 3CC#M8  [CA_[2C)-[66A] ), 15, No_
C( 10 |CA_[2A])-29A (2) 5,1 0 5,10 B29 SCC Only _[3CC #M12 3CC #M10 [CA_2A-2A-[66A] A No.
C( 1 |CA_[2A]-30A 5, 10 0 5,10 3CC #M5. 3CC#M11 [CA _[2A]-2A-71A ), 15, No
2cC [CA_[2A]-66A (2) 5,10 , 20 , 10, 15, 4CC #M1 3CC #M12_[CA_[2A]-4A-29A° 5,10 B29 SCC Only No.
'ﬁ [CA_2A-[66A] (2) 5,10,15,20 , 10, 15, 4CC #M2. 3CC#M13 [CA _[2A)-4A-71A 5,10,15,20 No.
[2cc ca_(2]-66A] 2) | 5.1 0 No [3cc#mia [ca [24]-58 10 [acc am1
[2cc [CA (27714 5,10,15,20 10, ’Ecmu 3CC#M15_[CA_[2A]-5A-66A 5,10,15,20 No
[occimis Jcasajesal Taccamie ScCame [ch a5Al66A] 5.10.15.20 N
[2cc 17 [ca_12a-(66A] (4) 5, 1 5,10,15, 3cC #m17. 3cc#m17 |ca 2a-12(664) | 5,10,15,20 5,10 5,10,15,20 No
[2cCAm18 A 13A-(66A] 5,1 5,10,15, 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 l4cC #m4.
[2CC #M23 |CA_[66A]-[66A] 5,10, 15,20 5,10, 15,20 No CC #M23 | CA_[2A]-[66B] 5, 10,15, 0, 0, No
CC #M26_[CA_[2A]-(66C] , 10,15, ,10,15, 1 No
CC #M28 |CA_2A-[66A]-66A , 10, 15, 5, 10,15, ), 15, No

Note: [CC] indicates component carrier with 4x4 DL MIMO antenna configuration
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F.2 LTE Downlink Only Carrier Aggregation Test Selection and Setup

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number component carriers (CCs) supported by the product implementation. For those configurations required by
April 2018 TCBC Workshop Notes, conducted power measurements with LTE Carrier Aggregation (CA) (downlink
only) active are made in accordance to KDB Publication 941225 D05Av01r02. The RRC connection is only
handled by one cell, the primary component carrier (PCC) for downlink and uplink communications. After making
a data connection to the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only.
All uplink communications and acknowledgements remain identical to specifications when downlink carrier
aggregation is inactive on the PCC. Additional conducted output powers are measured with the downlink carrier
aggregation active for the configuration with highest measured maximum conducted power with downlink carrier
aggregation inactive measured among the channel bandwidth, modulation, and RB combinations in each
frequency band.

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 9.3 and appendix H. 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 F-1
DL CA Power Measurement Setup
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Figure F-2

DL CA with DL 4x4 MIMO Power Measurement Setup

F.3 Downlink Carrier Aggregation RF Conducted Powers

F.3.1 LTE Band 12 as PCC

Table F-3
Maximum Output Powers

[ ocasatoay | uest2 | 10 | 23005 | 7075 [ apsk [ 1 [ o [ so05 [ 7a75 [ tEBa [ 20 [ 275 [ awes [ - [ - [ - [ - T 2506 [ 2501 |
| canaeea() | LEBt2 | 10 | 23005 | 7or5 [ apsk | 1 | o | soe5 | 7375 [ LtEBes | 20 [ eerss | 2tas [ - | - [ - | - | 2501 [ 2501 |
CA_4A-4A-12A 10 7075 7315 21325 10 2350 2150
[ CA_12A-66A-66A | B2 | 10 | 23095 | 7or5 | apsk | 1| 0 [ 5005 | 7375 | LTEBe6 | 20 | eere6 | 2145 | LTEBe6 | 20 | 67236 | 2190 | 2502 | 2501 |
Table F-4

Maximum Output Powers

F.3.3 LTE Band 26 as PCC
Table F-5

Maximum Output Powers
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F.34 LTE Band 66 as PCC

Table F-6
Maximum Output Powers

[ cataeea(n | uEsee [ 3 [ 1seesr | 17785 | apsk | 1 | o [ eri2t | 2mes | ez [ 10 | se5 [ zars [ - [ - [ - [ - [ 2as8 [ 2467 |
[ caees | uesee | 5 | 1seear | t77es | opsk | 1 | o [ er | 2175 | LEees | 15 | erots | 2e82 | - | - [ - | - | 2452 [ oass |

CA_5A-66A-66A

20 132572 1770 QPSK. 2170 LTE B66

2120 10 2525

881.5

| CA_12A-66A-66A | LTEBSE |

20 | 132572 | 1770 | apsk | 1 | 0 [ 67036 | 2170 | LTEBe6 | 20 | 66536

2120 | LTEB12 | 10 | 5095

| 7375 | 2459 [ 2as8

F.3.5 LTE Band 41 as PCC

CA_a1A41C

Table F-7
Maximum Output Powers

at055 | 26365 | tTEBat | 20 | o4 | 26066 | LTEBAT

CA_41C41A

oPsk |1 50
| apsk | 1 50 | 41055 | 2635 | LTEB41 | 20 | 40857 | LTEB41 |

CA_41A-41D

CA_a1041C

CA 41C-41D
cA 41D41C

26365
26365 | QPSK 1 50 41055 | 2635 | Ltesat | 20 | o4 | 25656 | LEBer

[ 26365 | apsc | 1 | so T atoss | 2635 | tvesar | 20 | 057 [ 26167 uEw | 20 | 3048 | 2608 [ ttEmar | 20 | sorso |
[ apsk | 66| 20 | [asise | U |
25,

[ 265 | _“
16.

m-m-
20 525.
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F.4

DL CA with DL 4x4 MIMO RF Conduction Powers

This device supports downlink 4x4 MIMO operations for some LTE bands. Uplink transmission is limited to a
single output stream. When carrier aggregation was applicable, the general test selection and setup
procedures described in Section F.2 were applied.

Per May 2017 TCB Workshop Notes, SAR for 4x4 DL MIMO was not needed since the maximum average
output power in 4x4 DL MIMO mode was not more than 0.25 dB higher than the maximum output power with
4x4 DL MIMO inactive. Additionally, SAR for 4x4 MIMO Downlink Carrier Aggregation was not needed since
the maximum average output power in 4x4 MIMO Downlink Carrier Aggregation mode was not more than

0.25 dB higher than the maximum output power with 4x4 MIMO Downlink and downlink carrier aggregation

inactive.
Table F-8
Maximum Output Powers
Single
, 4x4 DL MIMO | Antenna | Target
LTE Bandwidth Frequency . RB RB 9
Channel Modulation . Tx. Power Tx. Power
Band [MHz] [MHz] Size | Offset
[dBm] Power | [dBm]
[dBm]
66 3 132657 1778.5 QPSK 1 0 24.64 24.67 24.5
41 20 41055 2636.5 QPSK 1 50 22.52 22.55 22.0
Table F-9
Maximum Output Powers
PCC Scc1 Scc2 Power
LTE Tx.Power .
Combination PCC Band PCCBW | PCC P(;(r:e(:l) Mod. PCCUL# | PCCUL PCC |PCC(DL) Freq.| DLAnt. SCC Band SCCBW | SCC s‘::e(:” DL Ant. SCCBand SCCBW | SCC S(:F(r:e(qDL) DL Ant. with DL CA gf::s:(
[MHz] |(UL) Ch. [MH;] . RB  |RB Offset|(DL) Ch. [MHz] Config. [MHz] [(DL) Ch. [MHx‘] Config. [MHz] |(DL) Ch. [MNz‘] Config. z(r:;:l:)d Power (dBm)
CA _[4A]-12A (1) LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 2x2 LTE B4 20 2175 21325 4x4 25.04 25.01
CA [4A]-12A (2) LTE B12 10 23095 707.5 QPsK 1 0 5095 737.5 2x2 LTE B4 20 2175 21325 4x4 25.06 25.01
CA_12A-[66A] (1) LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 2x2 LTE B66 20 66786 2145 4x4 25.03 25.01
CA_12A-[66A] (2) LTE B12 10 23095 707.5 QPsK 1 0 5095 737.5 2x2 LTE B66 20 66786 2145 4x4 - - - - - 25.03 25.01
CA_[4A]-4A-12A LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 22 LTE B4 20 2175 21325 4x4 LTE B4 10 2350 2150 2x2 25.02 25.01
CA_[4A]-[4A]-12A LTE B12 10 23095 707.5 QPSK. 1 0 5095 737.5 2x2 LTE B4 20 2175 21325 4x4 LTE B4 10 2350 2150 4x4 25.05 25.01
CA_12A-[66A]-66A LTE B12 10 23095 707.5 QPSK 1 0 5095 737.5 22 LTE B66 20 66786 2145 4x4 LTE B66 20 67236 2190 2x2 25.04 25.01
CA_12A-[66A]-[66A] LTE B12 10 23095 707.5 QPSK. 1 0 5095 737.5 2x2 LTE B66 20 66786 2145 4x4 LTE B66 20 67236 2190 4x4 25.01 25.01
Table F-10
Maximum Output Powers
PCC Scc1 Scc2 Power
LTE Tx.Power .
Combination PCC Band PCCBW | PCC p(;fe(:l) Mod. PCCUL# | PCCUL PCC |PCC(DL) Freq.| DLAnt. SCC Band SCCBW | SCC s‘::e(:‘” DL Ant. SCCBand SCCBW | SCC sc::e(:‘") DL Ant. with DL CA gf::s:(
[MHz] |(UL) Ch. MHa] RB  |RB Offset|(DL) Ch. [MHz] Config. [MHz] ((DL) Ch. MHa] Config. [MHz] |(DL) Ch. M) Config. E(r:::rl"e)d Power (dBm)
CA_2A-[4A]-13A LTE B13 10 23230 782 QPSK 1 0 5230 751 22 LTE B2 20 900 1960 2x2 LTE B4 20 2175 2132.5 4x4 24.74 24.90
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F.4.4

LTE Band 26 as PCC
Table F-11

Maximum Output Powers

pCC scc1 scc2 Power
LTE Tx.Power]
scc (o) Scc (DL) LTE Single
R pCCBang | PCCBW | PeC Mod, |PECUL# | PccuL | Pcc|PcC(DL)Freq.| DLAnt | (oo | SCCBW | SCC Fm‘q ) scc m(q )| bLant. | withbLca & Mer‘“
MHz] |(UL) Ch. . RB  |RB Offset|(DL) Ch. MHz] Config. MHz] |(DL) Ch. ’ DL) Ch. ' Config. Enabled
MHz] (L) ©) MHz] g (mHe] |(oLych.| 0 (CRCN g e
(dBm)
CA 26A-[41A] LTE B26 15 | 26865 QPsK 1 0 8865 8765 22 LTE B41 20 | 40620 | 2503 - - - 24.66 24.68
CA_26A-[41C] LTE B26 15 | 26865 QPsK 1 0 8865 8765 22 LTE B41 20 [ 40620 [ 2503 40422 | 2573.2 a 24.64 24.68
pCC scc1 scc2 Power
LTE Tx.Power]
scc () Scc (DL) LTE Single
PCCBW | PCC PCCUL#| PCCUL | PCC [PCC(DL)Freq.| DLAnt. SCCBW | SCC oy scc U1 pant | withoLca L
Combination PCC Band Mod. SCC Band Freq. . Carrier Tx
[MHz] |(UL) Ch. RB  [RBOffset((DL) Ch.|  [MHz] Config. [MHz] |(DL) Ch. (DL) Ch. Config. Enabled
[MH2] Power (dBm)
(dBm)

CA_2A-[66A] LTE B66 20 [132572 QPsK 1 0 67036 2170 4x4 LTE B2 20 900 | 1960 - - 24.58 24.58
CA_12A-[66A] (1) LTE B66 3 [132657 Qpsk 1 0 67121 | 21785 4x4 LTE B12 10 | s095 [ 737.5 - - 24.62 24.67
CA_12A-[66A)] (2) LTE B66 20 [132572 QPsK 1 0 67036 2170 4x4 LTE B12 10 5005 | 737.5 - - 24.53 24.58

CA [668B] LTE B66 5 |132647 Qpsk 1 0 67111 | 2177.5 4x4 LTE B66 15 | 67018 | 2168.2 - - 24.49 24.55
CA_5A-[66A]-66A LTE B66 20 [132572 QPsK 1 0 67036 2170 4x4 LTE B66 20 | 66536 | 2120 2525 22 24.57 24.58
CA_5A-66A-[66A] LTE B66 20 [132572 QPsK 1 0 67036 2170 %2 LTE B66 20 | 66536 | 2120 2525 22 24.55 2458
CA_5A-[66A]-[66A] LTE B66 20 [132572 QPsK 1 0 67036 2170 4x4 LTE B66 20 | 66536 | 2120 2525 22 24.58 24.58
CA_12A-[66A]-66A LTE B66 20 [132572 QPSK 1 0 67036 2170 axa LTE B66 20 | 66536 | 2120 5095 22 24.62 2458
CA_12A-66A-[66A] LTE B66 20 [132572 QPsK 1 0 67036 2170 22 LTE B66 20 | 66536 | 2120 5095 22 24.68 24.58

CA_12A-[66A]-[66A] LTE B66 20 [132572 Qpsk 1 0 67036 2170 4x4 LTE B66 20 [ 66536 [ 2120 5095 22 24.63 2458
e scc1 sccz scca Power
TE TxPower]
PCC(uL) sce (o) sce (o) sce (o) LTE Single
pecew | pec pecutn| pecut | pec [pec (ot frea| oL ane. sccew | scc oL Ant. sccew | scc oL Ant. scc oLant. | withoLca
Combination pec Band Freq. | Mod. sccBand Freq. sccBand Freq. sccand SccBand Freq. Carrer Tx.
] f(wnyen.| O [MHz] Config. e |@uch.| (G5 | Confg. e |(ouych.| (G5 confp. ouch| (1% | confis s‘:.;"u: i)
A J41AL41A (1) TEBat | 20 | aw0ss [ o365 | ok | 1 50 | 41055 | 26365 wa | UreBet | 20 om0 2506 | - 245 255
CASTA-{a1A) (1) LTEB# |20 | a1055 | 26365 | apsk | 1 50 [41055 | 26365 20| LTEBa1 |20 | 39750 | 2506 | wa = - = 288 255
A [41AH1AL (1 UTEBat | 20 | aw0ss | 26365 | apsk | 1 so | atoss | 26365 aa | LBt | 20 | 39750 | 2506 | awa - - 247 255
CA[41AL41C LTEBat | 20 | 41055 | 26365 | arsk | 1 50 | awoss | 26365 wa | LTEBat | 20 | 39048 | 25258 | 20 | LteBar | 20 |3o70 | 2506 | a2 2245 255
CA 41C141A] UTEBat | 20 | atoss | 26365 | apsk | 1 5o [ atoss | 26365 20 | CtEBat | 20 aoss7| o167 | 20 | LTEBar | 20 | so7s0| 2506 | awa B 2247 2255
CA_stAla1c] LTEat | 20 | ai055 | 26365 [ arsk | 1 50 [ awss | 6365 20 | (Tebat | 20 | 3008 | 2258 | wa | (TEBat | 20 [ so70 | 2506 | awt 2208 2255
GA 41CL41A TEBat |20 [ ai0ss [ 26365 | apsk | 1 S0 [ 41055 | 26365 4xa | TEB#t | 20 [aoss7 [ 26167 | awa [ (TEBat | 20 [som0 2506 | 2 B 220 255
A 41AL[41C] TEBat | 20 | 41055 | 26365 | arsk | 1 50 | awoss | 26365 wa | LTEBat | 20 | 39048 | 25258 | aa | LTEBat | 20 | 30750 | 2506 | awt 2208 2255
GA41CL41A] LTEBat | 20 | atoss | 26365 | apsk | 1 so [ atoss | 26365 4a | (TEB#t | 20 [aossy | 26167 | aa | (TEBat | 20 |sevs0| 2506 | axa - 205 2255
CA [41AL41D [ 20 | w055 | 26365 | apsk | 1 50 | awss | 6365 s | L 20 | aouas | asase | 20 | 0 20 | sooas | 25255 | w2 2247 2255
GA 41D41A] [ 20 [ 1055 | 26365 | aps | 1 | 50 [awoss | zeses 20| i 20 [aoss7 | 26167 | 2 | L 20 [aoss9 | 259%9 | 22 = 2247 255
CA_41A141D 0 20 | a055 | 2635 | apsk | 1 50 | awoss | 6365 20| L 20 | aotas | asas6 | ama | Ui 20 | 30048 | 25258 | awt 2246 2255
GA4TDL41A [ 20 [ 1055 | 26365 | apsk | 1 | 50 |awoss| zeses wa_ |1 20 [ aoss7 | 26167 | wa | 03 20 [ o659 | 2599 | _axa = 245 255
A [41AL41D) 20 [ a05s | 2635 | apsk | 1 50 [ awss | 6365 s | L 20 | aouas | asas6 | ma | Ui 20 | 30048 | 25258 | awt 220 2255
GA41DL{41A 20 [ 1055 | 26365 | aps | 1 | 50 [awoss | zeses a1 20 [a0ss7 | 26167 | wa | L3 20 [ 0659 | 259%9 | _aa = 248 255
A [s1cL41C 20 | a1055 | 2635 | apsk | 1 50 | aw0ss | 26365 s | L 20 | aoss7 | 26167 | aa | Ui 20 | 3o0a8 | 25258 | w2 220 2255
CA41C a1 20 [ 1055 | 26365 | apsk | 1 | 50 | awoss| zeses 20| i 20 [aoss7 | 26167 | 2 | 03 20 | sooas | 25258 | _axa = 241 255
CA_[41C)-{41C] 41055 | 2636. QPsK. 41055 2636, d. 40857 | 2616. d. 39948 | 2525. d. -
[ cawicran 41055 | 26% sK 41055 |20, aoes7 | 2616 ao1as | 2545 30750 | 2506
CA41D-f41c] 1055 | 26% =3 41085 |20, 657 | 2616 0650 | 2506 30750 | 2506 it
CA_#1C{#1D) 41055 | 26% SK 41055 | 20%. 0657 | 2616, o146 | 2505 30750 | 2506
CA[41D}41C 41055 | 26% =3 41055 |20, it aoes7 | 2616 it 0650 | 2506 s 30750 2506
CA_[41CL{410] 41055 | 26% sK 41055 |20, aes7 | 2616 aotas | 2545 30750 | 2506
CA _[41D]-{41C] 41055 | 2636, SK._ 41055 2636 bed 40857 | 2616. bed 40659 | 2506. bed 30750 | 2506 bed 4

FCC ID: A3LSMF926B

PCTEST

Proud to be partof @

SAR EVALUATION REPORT

Reviewed by:

Quality Manager

Test Dates:
04/19/21-06/20/21

DUT Type:
Portable Handset

APPENDIX F:

Page 6 of 6

© 2021 PCTEST

REV213 M
02/15/2019




