APPENDIX D: SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

o g i)
a

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

!dp

source and observation points, respectively, r2 = p2+ p'> —2pp’cos¢’ , @is the angular frequency, and j=v-1.

Table D-I
Composition of the Tissue Equivalent Matter
3500- | 3500 -
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2450 2450 5800 5300
Tissue Head Body Head Body Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 47 31 44.92 29.44 26.7
HEC 1 1
See page | See page See page | See page
NaCl 2.3 ) 1.45 0.94 04 0.2 0.18 039 |[Seepaged| 0.1 5 6
Sucrose 57 44.9
Polysorbate (Tween) 80
Water 40.45 53.06 52.6 68.8 54.9 70.17 73.2
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

H-0

Sucrose

NaCl
Hydroxyethyl-cellulose
Preventol-D7

Composition of 750 MHz Head and Body Tissue Equivalent Matter

Water, 35 — 58%
Sugar, white, refined, 40 — 60%
Sodium Chloride, 0 — 6%

Medium Viscosity (CAS# 9004-62-0), <0.3%
Preservative: aqueous preparation, (CAS# 55965-84-9), containing
5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,

0.1-0.7%

Relevant for safety; Refer to the respective Safety Data Sheet*.

Figure D-1

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids

utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

750MHz Body Tissue Equivalent Matter

Figure D-2
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Figure D-3
750MHz Head Tissue Equivalent Matter
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Figure D-4
Composition of 2.4 GHz Head Tissue Equivalent Matter

Note: 2.4 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-5
2.4 GHz Head Tissue Equivalent Matter
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

Water 50 - 65%
Mineral oil 10 -30%
Emulsifiers 8-25%
Sodium salt 0-15%
Figure D-6

Composition of 3.5 — 5 GHz Head Tissue Equivalent Matter

Note: 3.5 — 5 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-7
3.5 - 5 GHz Head Tissue Equivalent Matter
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Figure D-8
Composition of 3.5 — 5 GHz Body Tissue Equivalent Matter

Note: 3.5 — 5 GHz Body liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-9
3.5 - 5 GHz Body Tissue Equivalent Matter
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-1
SAR System Validation Summary — 1g
CW VALIDATION MOD. VALIDATION
Sz::m (FN::;‘) pate | P°0° | Probe Cal Point C?:;' : Pf:r')" " [SENsm| PROBE | PROBE | mMoD. | DUTY [ _
VITY |LINEARITY| ISOTROPY| TYPE _|FACTOR
i 750 | 11/1/2018 | 7406 | 750 | Head | 0898 | 42.449 | PASS | PASS | PASS NA NA | NA
L 835 | 117122018 7308 | 835 | Head | 0893 | 42.128 | PASS | PASS | PASS | GMSK | PASS | NA
M| 1750 | 11/52018 | 3287 | 1750 | Head | 1.342 | 392177 | PASS | PASS | PASS NA NA | NA
E 7900 | 5/22/2018 | 3213 | 1900 | Head | 1447 | 38.909 | PASS | PASS | PASS | GMSK | PASS | NA
M| 1900 | 11/5/2018 | 3287 | 1900 | Head | 143 | 39.014 | PASS | PASS | PASS | GMSK | PASS | NA
G | 2300 | &//2018 | 7410 | 2300 | Head | 1.701 | 40.133 | PASS | PASS | PASS NA NA | NA
G | 2450 | 8772018 | 7410 | 2450 | Head | 1.865 | 39618 | PASS | PASS | PASS |OFDMIDD| PASS | PASS
H | 2450 | 8/8/2018 | 7400 | 2450 | Head | 1844 | 40.474 | PASS | PASS | PASS |OFDM/TDD| PASS | PASS
G | 2600 | /82018 | 7410 | 2600 | Head | 204 | 30.033 | PASS | PASS | PASS TDD | PASS | NA
H | 2600 | 8/9/2018 | 7409 | 2600 | Head | 1914 | 38.662 | PASS | PASS | PASS TOD | PASS | NA
H | 3500 |10/30/2018| 3949 | 3500 | Head | 2.803 | 385 | PASS | PASS | PASS TOD | PASS | NA
H | 3700 |10/30/2018| 3949 | 3700 | Head | 297 | 38.15 | PASS | PASS | PASS TOD | PASS | NA
H | 5250 | 7/52018 | 7400 | 5250 | Head | 4492 | 34.99 | PASS | PASS | PASS | OFDM | NA | PASS
H | 5600 | 7/52018 | 7409 | 5600 | Head | 4839 | 34.49% | PASS | PASS | PASS | OFDM | NA | PASS
H | 5750 | 7/52018 | 7409 | 5750 | Head | 4.095 | 34.283 | PASS | PASS | PASS | OFDM | NA | PASS
i 750 | 7/19/2018 | 7406 | 750 | Body | 0069 | 53451 | PASS | PASS | PASS NA NA | NA
G 835 | 6/29/2018 | 7410 | 835 | Body | 0956 | 54177 | PASS | PASS | PASS | GMSK | PASS | NA
i 835 | 8/8/2018 | 7406 | 835 | Body | 0.98 | 53497 | PASS | PASS | PASS | GMSK | PASS | NA
J 750 | 9/5/2018 | 3347 | 1750 | Body | 1454 | 53515 | PASS | PASS | PASS NA NA | NA
H 1750 | 871772018 | 7409 | 1750 | Body | 1.505 | 52002 | PASS | PASS | PASS NA NA | NA
H 7900 | 9/25/2018 | 7409 | 1900 | Body | 1.541 | 50669 | PASS | PASS | PASS | GMSK | PASS | NA
E 7900 | 8/9/2018 | 3213 | 1900 | Body | 157 | 51.136 | PASS | PASS | PASS | GMSK | PASS | NA
J 7900 | 8/30/2018 | 3347 | 1900 | Body | 1.566 | 52424 | PASS | PASS | PASS | GMSK | PASS | NA
K | 2300 | 4/3/2018 | 3319 | 2300 | Body | 1871 | 51575 | PASS | PASS | PASS NA NA | NA
K | 2450 | 4/3/2018 | 3319 | 2450 | Body | 2.043 | 51.13 | PASS | PASS | PASS |OFDM/TDD| PASS | PASS
H | 2450 | 11/2/2018 | 7400 | 2450 | Body | 1989 | 51.193 | PASS | PASS | PASS |OFDM/TDD| PASS | PASS
H | 2600 | 11/1/2018 | 7400 | 2600 | Body | 219 | 50.538 | PASS | PASS | PASS TOD | PASS | NA
K| 2600 | 4/3/2018 | 3319 | 2600 | Body | 2.225 | 50.665 | PASS | PASS | PASS TOD | PASS | NA
L 3500 | 11/172018 | 3914 | 3500 | Body | 3336 | 51607 | PASS | PASS | PASS TOD | PASS | NA
L 3700 | 117272018 | 3914 | 3700 | Body | 355 | 5131 | PASS | PASS | PASS TDD | PASS | NA
) 5250 | 6/11/2018 | 7357 | 5250 | Body | 5520 | 48.09 | PASS | PASS | PASS | OFDM | NA | PASS
) 5600 | 6/11/2018 | 7357 | 5600 | Body | 6.007 | 47521 | PASS | PASS | PASS | OFDM | NA | PASS
) 5750 | 6/11/2018 | 7357 | 5750 | Body | 6.214 | 47.275 | PASS | PASS | PASS | OFDM | NA | PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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APPENDIX G POWER REDUCTION VERIFICATION

Per the May 2017 TCBC Workshop Notes, demonstration of proper functioning of the power reduction
mechanisms is required to support the corresponding SAR configurations. The verification process was
divided into two parts: (1) evaluation of output power levels for individual or multiple triggering
mechanisms and (2) evaluation of the triggering distances for proximity-based sensors.

G.1 Power Verification Procedure

The power verification was performed according to the following procedure:

1. A base station simulator was used to establish a conducted RF connection and the output power
was monitored. The power measurements were confirmed to be within expected tolerances for all
states before and after a power reduction mechanism was triggered.

2. Step 1 was repeated for all relevant modes and frequency bands for the mechanism being
investigated.

3. Steps 1 and 2 were repeated for all individual power reduction mechanisms and combinations
thereof. For the combination cases, one mechanism was switched to a 'triggered' state at a time;
powers were confirmed to be within tolerances after each additional mechanism was activated.
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G.2 Main Antenna Verification Summary

Table G-1
Power Measurement Verification for Main Antenna
Mechanism(s) Conducted Power (dBm)
Mode/Band
1st Un-triggered Mechanism #1
(Max) (Reduced)
Hotspot On PCS CDMA 23.51 19.47
Hotspot On GPRS 1900 26.05 23.94
Hotspot On UMTS 1750 24.17 19.13
Hotspot On UMTS 1900 23.51 18.49
Hotspot On LTE FDD Band 66 24.61 20.69
Hotspot On LTE FDD Band 4 24.4 20.39
Hotspot On LTE FDD Band 25 23.87 19.41
Hotspot On LTE FDD Band 2 23.98 19.6
Hotspot On LTE FDD Band 30 22.28 17.79
Hotspot On LTE FDD Band 7 23.29 17.95
Hotspot On LTE FDD Band 7 Ant A 23.41 18.1
Hotspot On LTE TDD Band 48 23.29 20.46
Hotspot On LTE TDD Band 41 (PC3) 23.15 20.52
Hotspot On LTE TDD Band 41 (PC2) 26.04 20.51
Hotspot On LTE TDD Band 38 23.57 20.49

G.3  WIFI Verification Summary

Table G-2
Power Measurement Verification WIFI
Mechanism(s) Conducted Power (dBm)
Mode/Band
1st Un-triggered Mechanism #1
(Max) (Reduced)
Held-to-Ear 802.11b 19.15 15.44
Held-to-Ear 802.11g 16.53 15.21
Held-to-Ear 802.11n (2.4GHz) 16.78 15.46
Held-to-Ear 802.11a 16.59 12.89
Held-to-Ear 802.11n (5GHz, 20MHz BW) 16.74 13.06
Held-to-Ear 802.11ac (20MHz BW) 16.84 12.91
Held-to-Ear 802.11n (5GHz, 40MHz BW) 16.1 12.63
Held-to-Ear 802.11ac (40MHz BW) 16.19 12.46
Held-to-Ear 802.11ac (80MHz BW) 14.62 12.57

*Note: 802.11ax and MIMO WIFI modes were not evaluated due to equipment limitations.
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APPENDIX H: DOWNLINK LTE CA RF CONDUCTED POWERS

1.1 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:

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).

¢ Power measurements were performed for "supersets" (LTE CA combinations with multiple components
carriers) and any "subsets" (LTE CA combinations with fewer component carriers) that were not
completely covered by the supersets.

e Only subsets that have the exact same components as a superset were excluded for measurement.

o When there were certain restrictions on component carriers that existed in the superset that were not
applied for the subset, the subset configuration was additionally evaluated.
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 2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
m :—I - ——
[ENE] 5,10,15,20 3cC #M6 3cC avL -2 s, s, [No lacc #m1_|ca [2A)-58-66A 5,10,15,20 5,10 5,10 5,10,15,20 [No
[CA_[2A)-2A 5,10,15,20 0 3CC #M1 3CC#M2  [CA_[2A]-2A-5A 5, ), No [4CC #M2_[CA_2A-5B-[66A] 5,10,15,20 5,10 5,10 5,10,15,20 [No
|CA_[2A]-[2A] 5,10, 15, 20 0 No 3CC#M3_ [CA_[2A]-2A-12A 5, 510 No. [4CC #M3 |CA_[2A]-5A-668 5,10,15,20 5,10 5,10,15 5,10,15 No
|CA_[2A]-4A (2) 5,10, 15,20 5,10, 15,20 [3CC #M1 3CC#M4  [CA [24]-2A-13A 5, 10 No [4CC #M4 |CA_2A-5A-[668] 5,10,15,20 510 510,15 510,15 [No
\_[2A]-[4A] (2) 5,10, 15,20 5,10, 15,20 No 3cc#Ms  [ca [24]-2A-30A s, 510 No 4CC #M5_|CA_[2A]-5A-66C 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 No
(2] 5,10,15,20 5,10 laccams 3cC#M6_|CA_[2C]-66A 5, 5,10,15,20 No [acc #ws |ca_2a-sa-66c] 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 No
\_[2A]-12A (1) 5,10, 15, 20 3,510 }ﬁ 3CC #M7__[CA_2C-[66A] 5, 5,10,15,20 No
\_[2A]-17A 3 5,10 3CC#M9  [CA [2A]-2A-66A 5, 5,10, 15,20 No
10,15, 510,15, [acc oz CC 12 [CA_[2A-4A-29A | 5.10,15,20 | 5,10,15.20 | 5,10 [6z35cCony [N
CA_2A-[66A) (2) , 10, 15, 5,10, 15, |4CC #M2. 3CC #HM: CA. |-4A-71A 10, 1 5,10,15,20 | 5,10,15,20 No
|CA_[2A]-[66A)] (2) , 10,15, 5,10, 15, o 3CC #M: [CA_[2A] , 10, 15, , 1 , 10 |4CC #M1
SA-[66A] 5,1 510,15, 3CC #M16. 3CC#M16 [CA 2A-5A-[66A] 5,10,15,20 5,10 5,10,15,20 No
12A-[66A) (4) 5,10 5,10,15, SCC AM1T CC #M17_|CA_2A 12A [66A] 10,1 5,10 5,10,15,20 [No.
\_13A-[66A] 5,10 510,15, CC #M19. CC #M18 [CA_[2A]-13A-66A 10, 1 5,10 5,10,15,20 No.
\_30A-[66A] 5,10 5,10, 15, 3CC #M20 JCC #M19 [CA_2A-13A-[66A] 10, 1¢ 5,10 5,10,15,20 [No
\_[668] 510,15 5,10, 1 C#M4. JCC #M20 [CA_2A-30A-[66A] , 10, 15, 5,10 5,10,15,20 [No
[2cC#M22_|CA_[66A1-66A 5,10, 15,20 5,10, 15,20 SCC AM28. 3CC#M22_|CA_2A-[668] , 10,15, 5,10,15 5,10, 1 C M
2cC #M23 | CA_[66A)-166A] 5,10, 15,20 5,10,15,20 o 3CC#M23_|CA_[2A]-(668] , 10, 15, 5,10,15 5,10, 1! o
3CC#M24_|CA_[2A1-66C ,10,15, 5,10,15,20 | 5,10,15,20 CHMS
3CCAM25_|CA_2A-[66C] 15, 5,10,15,20 | 5,10,15,20 C M6
3CC #M26 _[CA_[2A]-[66C] 5, 10, 15, 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
3cC#M29 [CA_[2A]-66A-71A4 | 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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1.2 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.

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 KBD 941225 D05 V01r02. 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

A A 4

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

1.3 Downlink Carrier Aggregation RF Conducted Powers

1.3.1 LTEBand 71 as PCC

Table 1
Maximum Output Powers

pec scct sccz sccs Power
LTE TxPower | LTE Single
PCCBW | PCC(UL)| Pec(ut) PCCULRB | PCC(oy) | Pec(ot) SCCBW | SCC(DL) [SCC (DL) Freg. sccBw | scc(oy) | scc(oy) sccBw | scc(oy | scc(oy
Combination PCCBand Mod. | pccuLsre sccBand sccBand scc Band WithDLCA | Carrier Tx
[MHz] Ch. | Freq. [MHz] Offset Channel | Freq. [MHz] [MHz] | Channel [MHz] [MHz] | Channel | Freq. [MHz] [MHz] | Channel | Freq. [MHz]
(dBm)
CA_4AIATIA LTE B71 133297 | 6805 QPSK 1 0 68761 34.5 LTE B4 20 2175 21325 LTE B4 0 2350 2150 B = = = 2466 2062
CA 2A2A4ATIA LTE B71 133297 | 6805 QPSK T 0 68761 34.5 LTE B: 20 500 1960 LTE B2 0 700 1940 LTE B4 0 2175 21325 2458 2062
CA 2A-2A66AT1A LTE B71 133297 | 6805 QPSK 1 0 68761 34.5 LTE B2 20 900 1960 LTE B2 0 700 1940 LTE B66 0 66786 2145 2470 2162
CA 2A-66A-66A-71A LTE B71 0| 133207 | 6805 QPSK 1 0 68761 34.5 LTE B: 20 900 1960 LTE B66 0 66786 2145 LTE B66 0 67236 2190 2475 24.62
CA 2A66C71A LTE B71 133297 | 6805 QPSK 1 0 68761 34.5 LTE B2 20 900 1960 LTE B66 0 66786 2145 LTE B66 0 66984 | 21648 273 2062
e scct ez sccs scca Power
pecow [pec(uy| pec(uy) pecutre | pecion | pec(on sccaw | scc(oy) [scc (ou) rea, sccow | scc(on) | scc(on) sccaw | sccoy | sceon scc(oy | scc(py | ‘TEPcPower | LTESngle
Combinatin Peeoand | i) | ch. | rrea b [ M| PV Coneer | chamnel | rreq. ke | 5™ | g | channel | sl | ™™ | gl | channel | freq. vzl | P | i) | channel | freq. iz | S5 chamnel | pea. ) | 0P
CAZATAM TEBTZ 2055 |01 st S0 | a1 [T 62 %00 1960 = z = = = = = = = = z s
4A12A (1) TE BT 23055 | 01 apsc 5035 731 LTE B4 2175 | 215 - - - - - - 7
CA A TA ) TEBT2 23035 |01 sk S0 | 731 TEBa 2175 | om2s = = = = = = = = = = = 7
\ 12A-25 TEBT2 23055 | 01 apsc 5035 731 LTE 25 B35 | 10625 - - - - - - 7
122668 (1) TEBTZ 23035 |01 sk S0 | a1 TE Bos o756 | o105 = = = = = = = = = = = = 7
CA_12A66A (2) TEBT2 23055 |01 P 5035 His | LTeses 56755 215 5 , , , 5 , , s
\ A GATZA TEbiZ 2303 |70t 5% | 7ots | Lees 275 | 2ues | Liees 250|210 = = = = = = : s
CA oA 2412 TE b1z 23035 |70t S0 | 755 | Lweer %0 950 e 62 700 Toi0 7 b1 2175|2125 7
ch nonizson | s 065 |01 s | 7ais | ireee 0 oo | L2 700 | tot0 | Tre6 om0 |23 5 - - .
GA 23 2 G666 TEB12 25035 | 701 S0 | 735 | Lteer %0 1960 L7 b6 Gore | 25 LT 566 2190 7
A 2A 2650 TEB12 2303 | 701 so35 | 7s15 | LEm2 %0 1960 e b6 eo7e6 | 21t5 LT 866 T T = = 5 7]
A anTA125 TEBT2 25035 | 701 so5 | 7at B2 5155 7435 ) 275 | 2ims | leer 3100 2655 B 2
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1.3.4 LTE Band 14 as PCC

Table 4
Maximum Output Powers
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1.3.7

LTE Band 66 as PCC

Table 7
Maximum Output Powers
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1.3.9 LTE Band 30 as PCC
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Maximum Output Power
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1.3.3 LTE Band 41 PC2 as PCC

Table 13
Maximum Output Powers

e et scc B scca Power
e Tcpower |
pecaw pec(uy Pecuts | PCcuLRe | Pec(oL)  [pec (oL freq.| sccew | scc(oy | scc(oy sccew | scc(oy | scc(oy SCCBW | SCC(DL) [SCC (D) Freq. SCCBW | SCC(DL) | SCC(DL) | withDLCA "
in: ” g X r
Combination reemnd | g [PECCI g i | M4 | ha | oo | chamnel | | ™| g | cnamel | preq tan | P | e | chamnel | s i [ SCSN | S | cnamnel [ | 5P| g | chamnel | Frea. i) | Enabiea | 0T
(dam)
S1ALIA (1) LTE B41PC2 2506 [ LTE B41 PC2 21490 2680 - - - 27.8 27.60
CAIAAIC ez T Bit PC2 w192 | 26602 | LTE Bt PG 1450 2560 P 760
_41C41A pc2 LT pa P2 So021 | 2521 [UEBsipCe 1490 2560 - 27.66 27.60
a1 Pc2 " bat PC2 oo | 26i04 | LTE Bt PC2 Wiz | 2oz | LEBNPCE a0 2580 - - 7
_41D41A ) LT Bat po2 I RN [ ) ot | zsize [ UEBATPCZ 4140 2580 c 5 5 7
41C41C Pc2 LTE pat Po2 o021 | 2521 [LrEBsipCe 422 | 202 | LEBsIPCE 4190 200 - 7
st LT pit P2 LT bat P2 30021 | 251 [UrEBaTpC2 iotio | zsize | UTEBTPCZ o1 | sear = z 5
CAAICHD L bit PC2 T " bt PC2 S92 | 25281 | LTE Bt PC2 0% | 26404 | LTEBAIPCE w1202 | 26602 | LTEBATPC2| 20 | 10 | 2680 5
CAsiD41C LT Bat pe2 1 LTE pat Po2 so1 | s [Lteset pe2 a9 | s | LtEsst pez a2 | 26602 | UTemetpc2| 20 | a0 | 260 7
A 4tE LT bat PG 1 LT Bat PG 39921 | 2o [LTe bt pe2 o119 | sar0 [ UTEBATPCZ a7 | se27 [ Ureatpc2 | 20 | aos1s | smes 7
Pec scct Secz sccs Scca Power
pecew pecut) PCCULE | PCCULRB | Pec(DL) [Pec (o) Freq sccaw | sccoy | scc(on sccaw | sccoy | scc(oy sccaw | scc(on [scc (o frea. sccaw | scc(oy | scc(oy | TEPcPower | LTESingle
Combina et | g |PCNN preq | M| e | omser | cnammel [ an | ST | bl | channet | prea. v | S| v | cnamnel | prea. i | S5 | el | cnannel [ w5 T | cnannel | rea. i | Mot | e b
I e Bao So7is | ers | e Se75 | eors | Urees S50 5550 5 5 = s 7
=P R =PRI SR AL P
A 46480 LT bio Sor 007 aPsK o7+ w075 | LTE6# 55340 3560 | LTebid R 4 7
INTTY NEZ0 So7 3057 opsK so71 3607 AEZD 50506 | 6856 | LTEBas 55340 3560 , , , a7 7
463D LTE B4d Sor oo, Crsk Sor oo, TE B4d 55340 00| LTEBAd o | o708 | LTEBAD Sore | 05006 - - - 5 7
A dgD-d8A [ B 3607, s B 3607, [ So506 | 656 | (TEBas 56400 066 | LTEBaS 55340 3560 B 5 7
A 460450 a0 So7 3097 Gpsi so71 3057 a0 So506 | 650 | LTEBap 5530 3500 | Ltebis S50 | ss00 - - - 5350 2370
A ABAAGE e b4 Sorts | 3607 =3 Se7is | 36975 | LTEB# 55340 3560 | LTEB4s SS538 798| LTEB# SS7a6 | 3906 |LTEGM | 20 | S0 | 36104 561 7570
A _4E-45A LTE B4s So71s | 367 s | 1 s6715 | 3607 LTE 848 sesos | 3ems | Ltenas S6400 3666 | LiEBde 202 | aei2 [LEBe| 20 | s 3560 2358 570
A_46C-48D LTE 848 se71s | 3607 [ se715 | 3607 LT Bas sesos | 36ms8 | LT BAS s5340 3560 | LiEBds sssas | 35198 [LiEBe| 20 [ ssras | 3se0e 2378 2370
A_48D-48C LTE 848 s sens | seers | ok | 1 B seris | 3975 | LTEBds | 20 | sesos | sesss | LTEB® | 20 56400 3066 | LTEB#S |20 55340 3300 [LEB®W| 20 | ssss | 3198 2250 2.0

1.4

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 1.2 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.

1.4.1 LTE 4x4 MIMO DL Standalone Powers

Table 15
Maximum Output Powers

Single

LTE Bandwidth

Channel

Frequency

Modulation

RB

RB

4x4 DL MIMO
Tx. Power

Antenna
Tx.

Band [MHZz] [MHZz] Size | Offset

[dBm] Power

[dBm]

66 3 132322 1745 QPSK 24.7 24.72

25 20 26140 1860 QPSK 23.86 23.90

7 15 21100 2535 QPSK 23.44 23.53

30 5 27710 2310 QPSK 22.79 22.78

41 20 41490 2680 QPSK 23.50 23.59

RS\ S\ (UL N I ) [ ) IS

41 PC2 15 39750 2506 QPSK 27.58 27.60
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1.4.2 LTEBand 71 as PCC

Table 16
Maximum Output Powers

PCC scc1 sccz sccs Power

pccaw | pec | PV PCCULH | PCCUL | PCC [PCC(DL) Freq.| DLAnt. sccaw | scc [SCCOU | o ane, sccaw | scc [SCCU | o ane, sccaw | scc |SCCPY | g, | LTETkPower | LTESingle

Combination PCCBaNd | i) ((unych.| P | Med | ey yen| e | confie | %M | v [onch Fe% | config. | €% | kg |onch| T | config. | B | kg |oych| F% | config. | WIRDLCA | Carmer T

[MHz] [MHz] [MHz] [MHz] Enabled (dBm) | Power (dBm)
CA_LAA-4ATIA LTEBT1 | 20 |133297] 6805 | apsk 1 0| 6761|6345 22 LTEBs | 20 | 215 | 21325 | 4 LEB4 | 10 | 2350 | 2150 ) - - - - - 20,57 2162
A T4A-ALTIA LTEB71 |20 [133207] 6805 | _apsk 1 0 [esrer| e 22 LTEBd | 20 | a5 | 2125 | 4a TEB4 | 10| 2350 | 2150 ad = = = 2 = 2152 22.62
CAA2ATALTIA | LTEBT | 20 |133297] 6805 | QPsk T 0| eere1| 6345 ) LTeB2 | 20 | 900 | 190 ) CEB2 | 20 | 700 | 1940 ) LTEBs | 20 | o175 | 21325 | 4wt 22,59 2162
CA[PAj2A4ATIA | LTEBT1 | 20 [133297] 6805 | ask 1 0 [esrel | 6345 22 UEB2 | 20 | 900 | 1960 aa EB2 | 20 | 700 | 1940 22 UEBs | 20 | 215 | 21325 | 22 2156 21,62
CA [2A12ATALTIA | LTEB71 | 20 [133207] 6805 | apsk 1 0 |61 | 6305 2 LTEB2 | 20 | 900 | 190 axa LEB2 | 20 | 700 | 1940 2 UEBs | 20 | 2175 | 21325 | 4w 21.62 20.62
CA_[2ALPA/4ATIA | LTEB71 | 20 [133297] 6805 | apsk 1 0 [eerel | 6345 22 LEB2 | 20 | 900 | 190 4 EB2 | 20 | 700 | 1940 aa LEB4 | 20 | 2175 | 21325 | 22 2157 2162
CA_[2A}-2A-4ALTIA 20 |133297] 6805 | apsk 1 0| ee61] 6345 2 20 | %00 | 1960 xa 20 | 700 | 1580 and LTEB4 | 20 | 2175 | 21325 | 4w 21,61 21.62
CA_2A2A{66A1T1A 20 [133297| 6805 | _apsk 1 0 [eerel| 6345 22 20| 500 | 1960 22 20| 700 | 1540 2 B66 |20 | coree | 2145 ) 2157 262
CA_[2A}-2A-66AT1A 20 |133297] 6805 | apsk 1 0 |61 | 6345 2 20 | 500 | 1960 axd 20 | 700 | 1580 22 B66 | 20 | co7sc | 2145 22 21.62 21.62
CA_[2A-2AT66ALT1A__| L] 20 [133297] 6805 | _apsk 1 0 [eerel| 65 22 20| 500 | 1960 ) 20 | 700 | 1540 2 B66 |20 | 6o7s6 | 2145 ) 22,60 262
CA_[2A}{2A}-66AT1A 20 |133297] 6805 | apsk 1 0 | ee761| 6325 22 20 | 500 | 1960 axd 20 | 700 | 1980 and 20 | 66786 | 2145 22 21,65 2.62
CA [2A-{2ALBOAITIA_| U 20 [133297] 6805 | _apsk 1 0 [esrer| s 22 20 | 500 | 1960 a 20 | 700 | 1540 o 20 | 66786 | 2185 ) .62 .62
CA_2A{G6ALGOA-TIA | LTEB7T | 20 |133207| 6805 | apsk 1 0 | ee761| 6345 22 5 20 | 500 | 1960 x| LTEBG6 | 20 | 6676 | 215 P 20 | 67236 | 2190 22 22.59 21.62
CA A} 1A | CTEB71 | 20 [133297] 6805 | apsk 1 0 [esrer | 6345 22 I 20 | %00 | 1960 | LTEBe6 | 20 | ee7se | 2145 22 | LTEBes | 20 | 67236 | 215 22 257 262
CA 2A[66ALIBBAL71A | LTEB71 | 20 |133207] 6805 | apsk 1 0 | eere1 | 6345 22 LTEB2 | 20 | 000 | 190 22 | LTEBG | 20 | eerse | 2145 4a__ | LTEBG6 | 20 | 67236 | 2190 ) 21.63 21.62
CA_[2A-{B6AIG6ATIA | LTEBT1 | 20 |133207] 6805 | apsk 1 0 [esrel | 6345 22 LEB2 | 20 | 900 | 190 4| LTEB6S | 20 | ee7ee | 215 4| TEBe6 | 20 [ 67236 | 2190 22 2158 21,62
CA_[2A-{66ALBEAL7IA | LTEB71 | 20 |133297] 6805 | apsk 1 0 | es761] 6345 2 LTEB2 | 20 | 900 | 190 4xd__ | LTEBG6 | 20 | eo7se | 2145 4| LTEBE6 | 20 | 67236 | 2190 axa 24,58 21.62
CA_2A[B6C}TIA LTEBT1 |20 [133297] 6805 | _apsk 1 0 [eerel | 6345 22 LTEB2 | 20 | 900 | 190 2@ | LTEB66 | 20 | e67se | 2145 4| LTEBGO | 20 | cooed | 21648 | 4w 2156 2162
CA_[2A1-66C-T1A LTEBT1 | 20 |133297] 6805 | apsk 1 0|61 | 6345 2 LTEB2 | 20 | 900 | 190 4xd__ | LTEBG6 | 20 | 6676 | 2145 22| LTEBG6 | 20 | 66%a | 21648 | 20 21,55 21.62
CA_[2A-{B6CLTIA LTEBT1 |20 |133207] 6805 | apsk 1 0 Jesrel| e 22 LTEB2 | 20 | 900 | 190 4xd__ | LTEBe6 | 20 | eo7se | 215 4| LTEB66 | 20 | cooed | 21648 | 4w 2455 262

Table 17
Maximum Output Powers
peC scc1 sccz R Power

pccaang | PECBW | PCC "Ff!‘:” oq, |PeCULE|PeCULRB | Pec lpec (D Frea.| DLAnt. | (o lsccaw| scc “Ff“:.” oLant | oo [sccaw]| scc “Ffe‘:.” oLant | (oo [sccaw| scc “ng‘:.” DLant, | TExrouer | UTESngle

[ LS At RB | Offset |(DUcCh| [MH | Confie. k) ((ouch.| (| conti. k) ((ouch.| (| conti. mea) (och| (W conti | SR | power o)
CA_[2A-12A (1) UEB | 5 23035 | 7015 | apsk 1 0 [sos | 7318 22 2 1960 e z z z = z = 5 z = = a4 2459
CA_4AI-12A (1) TE B1. 5 |23 | 7015 | arsc 1 0 [ sos | 715 2 20 | 2175 | 21325 | axt - - - - - - - - - - 24.39 24.59
CA_[4A-12A 2) TE B1. 5 [ 2305 | 7015 | sk 1 0 [sos | s 22 20 | 2155 | 21325 | axa = > = = = = > = = = 2239 2459
A_12A{66A] (1) TE 5 | 23035 | 7015 | arsc 1 0 [ sos | 715 2 20 | eorss | 2145 nd - - - - - - - - - - 2232 24.59
CA_12A66A) (2) TE 5 [ 2305 | 7ous | sk 1 0 [sos | s 22 20| eorss | w5 ) = = = = = = = = = = 2236 2459
CA_2A{TAL12A TE s | 23035 | 70Ls | apsk T 0 [sos | 73ts 22 20 | s00 | 190 22 7 | 20 | 3100 | 2655 ) - - - - - 2458 2,59
CA_[2A}-TAT2A 5 [2305 | 7015 | _arsc 1 0 [ sos | 7a1s 2 20| s00 | 1%0 ) 7 |20 | 3100 | 2655 22 = = = = = 2262 2459
ChA_[2A}[TAL12A 5 23035 | 7015 | apsk 1 0 [ s | 715 2 20 | s00 | 190 ) 7 | 20 | 3100 | 265 ) - - g g g 21,63 24,59
CA_[4A}-4A-T2A 5 [230 | 7015 | _apsc 1 0 [ s | 71s 2 54 |20 | o155 | 1325 | 4w 54 | 10| 2350 | 2150 22 = = = = = 2162 2459
CA_[4A}{4AL-12A 5 23035 | 7015 | apsk 1 0 [ s | 7315 2 54 | 20 | 2175 | 21325 | _w 54 | 10| 2350 | 2150 xd - - - - g 24,61 24,59
CA_[7A-128 5 [ 23035 | 7015 | arsc 1 0 [ s | 715 22 | LTEBIZ | 10 | 5107 | 7387 2 7 | 20 | 3100 | 2655 xd = = E E = 2162 2459
CA_128-166A] LTEB12 |5 | 23035 | 7015 | apsk 1 0 [ sos | 71s 22| LTEBI2 | 10| s107 | 7387 22| LTEB66 | 20 | o67se | 215 xt - , , 2457 259
CA2ADAWN-T2A | LTEBT2 | 5 | 23035 | 7015 | _apsk T 0[50 | 7315 P CEB2 | 20 | 90 | 190 ) CeB2 |20 | 700 | 1980 ) Cebs |20 | 2155 | 21325 | axa 22,60 2459
CA[PA/2A4A12A | LTEBT2 | 5 | 23035 | 7015 | apsk 1 0 [ sos5 | 718 20 | UEB2 | 20 | 900 | 1960 4| EB2 | 20 | 700 | 1940 22 UEBs | 20 | 215 | 2325 | 20 24,60 2459
Ch[2A[2A4A[12A | LTEB12 | 5 | 23035 | 7015 | apsk 1 0 [ sos | 71 2 LTEB2 | 20 | 900 | 190 nd B2 | 20 | 700 | 1940 22 LEBs | 20 | 2175 | 21325 | 4w 24.63 24.59
CA[2AM2A4A12A | LTEBT2 | 5 | 23035 | 7015 | apsk 1 0 [sos | 7as 22| LtEB2 | 20 | 00 | 190 | CEB2 | 20 | 700 | 1940 aa | B4 | 20 |15 | am2s | 2a 21,66 2459
CA_[2A}[2AL{4A]-T2A 1 5 |23 | 7015 | arsc 1 0 [ sos | 71 2 20 | s00 | 1960 nd U 20 | 700 | 1940 xd LEBs | 20 | 2175 | 21325 | 4w 21.67 24.59
CA_2A2A-12A{30A] 1 5 [2305 | 7015 | sk 1 0 [sos | s 22 20 | s00 | 190 22| U 20 | 700 | 190 2| U 10 | om0 | 2355 ) 2256 2459
CA_[2A}-2A-12A-30 5 |23 | 7015 | arsc 1 0 [ sos | 715 2 20 | s00 | 1960 and 20 | 700 | 190 22 | LTEB30 | 10 | o820 | 2355 22 22.63 24.59
CA_[2A}-2A-T2A30A] 5 [2305 | 7015 | sk 1 0 [sos | s 22 20 | s00 | 190 ) 20 | 700 | 190 20| U 10 | om0 | 2355 ) 2265 2259
CA_[2A}[2A]-12A-30 s 23035 | 7015 | apsk 1 0 | sos | 731 2 20 | s00 | 190 nd 20 | 700 | 190 xd B30 | 10 | ss20 | 2355 22 2454 20,59
CA [2A}2A]- T2A30A] 5 [ 2305 | 7015 | _arsc 1 0 [ sos | s ) 20| s00 | 190 ) 20 | 700 | 190 ) B30 | 10 | o0 | 2355 ) 2267 2459
CA_2A-2A-12A[66A) s 23035 | 7015 | apsk 1 0 [ sos | 71 2 20 | s00 | 190 2 20 | 700 | 190 2 B66 | 20 | oo780 | 2145 xd 20,63 20,59
CA_[2A} 5 [230 | 7015 | _apsk 1 0 [ s | _71s 2 20| s00 | 1%0 ) 20| 700 | 190 22 B66 | 20 | 66786 | 2145 22 2458 2459
Ch (27 2A-12A{66A) 523035 | 7015 | apsk 1 0| s | 7315 2 20 | s00 | 190 nd 20 | 700 | 1940 2 B66 | 20 | 66786 | 2145 xd 2458 24,59
CA_[2A}[2A-12A-66A 5 [ 230 | 7015 | _apsc 1 0 [ s | 718 2 20 | s00 | 1%0 ) 20 [ 700 | 190 ) B66 | 20 | 66780 | 2145 22 2261 2459
A [2A2A1-12A166A] | LTEBT2 | 5 | 23035 | 7015 | arsk 1 0 [ s | 7315 2 LTEB2 | 20 | 500 | 190 xa LTEB2 | 20 | 700 | 1980 4xa__ | LTEBGs | 20 | eeree | 215 axd 24.69 24.59
CA 2A12A[6ALG6A | LTEB12 | 5 [ 23035 | 7015 | apsk 1 0[S0 | 718 2 | UEB2 | 20 | 00 | 1960 22 | LTEB | 20 | ee7se | 215 aa_ | LTEBGs | 20 67236 | 210 22 2457 2459
CA[2A-12A66A-66A | LTEB12 | 5 | 23035 | 7015 | apsk 1 0 [ sos5 | 7315 2 LEB2 | 20 | %00 | 190 4a_ | LTEBGs | 20 | eeres | 215 20 | LTEBS6 | 20 | 67236 | 2190 2 24.66 2,59
CA 2A1Z2AI66ALI66A] | LTEBT2 | 5 | 23035 | 7015 | apsk 1 0 [sos5 | 718 22 | UEB2 | 20 | 900 | 1960 20 | LTEBes | 20 | eeree | 2ms aa_ | LTEBes | 20 | 67236 | 2190 ad 2454 2459
A [2A)-12A{66A-66A | LTEB12 | 5 | 23035 | 7015 | awsk 1 0 [ sos5 | 7315 22 LTEB2 | 20 | 900 | 1960 axd_ | LTEBoe | 20 | eorse | 2us axi_ | LTEBG6 | 20 | 67236 | 2190 22 21.62 24.59
CA_[2A-12A{66AL66A] | LTEB12 | 5 | 23035 | 7015 | apsk 1 0 [sos | s 22 | LEB2 | 20 | 900 | 1960 axa | LTEBo | 20 | eezss | 2us aa | TEBo | 20 [ 67236 | 2190 axa 2067 2459
CA_2A-12A{66C) LEB12 | 5 | 23035 | 7015 | apsk 1 0 [ sos | 71 2 LTEB2 | 20 | 900 | 190 2| LTEBo6 | 20 | 66786 | 2145 axi | LTEBG6 | 20 | 66984 | 21648 | axt 24.68 24.59
CA_[2A-12A-66C LTEB12 | 5 23035 | 7015 | apsk 1 0 [ s | s 22| LtEB2 | 20 | 900 | 1960 axa | LtEBes | 20 | eerse | 2us 22 | LTEBes | 20 | eo9sa | 21648 | 20 2168 2459
CA_[2A)-12A-{66C] LEB12 | 5 | 23035 | 7015 | apsk 1 0 | sos | s 2 LTEB2 | 20 | %00 | 1%0 axd_ | LTEBes | 20 | eo7se | 2us axd | LTEBGe | 20 | 6984 | 21648 | axt 2472 24,59
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144 LTEBand 13 as PCC

Table 18
Maximum Output Powers

e e = e =
comsmmion | necsang | P68 | 7ec [PEEU0 1 pccuun foccunna| pec [pecoumea ouan sccow | sce || ouam | Fsccom | see |SEO | oam | (oo fsceow | see SO puan: sccow | scc [SCEOU | pupy, | TETcPowr | LEsinre
[MHz] - ((uL) ch. MHz] RB Offset ((DL)Ch.|  [MHz] Config. [MHz] | (DL) Ch. MHz] Config. (MHz] (L) Ch. MHz] Config. [MHz] | (DL) Ch. | [MHz) Config. [MHz] | (DL) Ch. [MHz) Config. P
CA [2A{2A]- 13A{66A] | LTEB13 23230 | 782 apsk 5230 751 x 900 | 1960 LTE B2 700 | 1940 i LTE 866 66786 | 2145 x - - - - -
o T o I e T et T e N R i -
\ [2A)-13A [ 23230 | 782 K 5230 x 900 | i 848 55990 | 3625 TE B48 56188 | 3 x 866 66786 x
EXETTY S e T e R N e e L e :
o o o e s s a1 b e oo o e o s
o |t ool - e o AR e . SR e
s e AR S, e : e s
Maximum Output Powers
= o = T
compmion | nccauna | PS8 | P U0 eccus | ecun | pec [peconrmal ouane | ooy fscow | sce SO0\ ouam | scomw| s |00 ooam | (o scc 300 | o [ sccow | sco [SEO | puaw | UTETPover
[MHz] |(UL) Ch. MHz] RB. [MHz] Config. [MHz] (DL Ch.| MHz] Config.. [MHz] ((DL) Ch.| [MHz) Config. [MHz] |(DL) Ch. [MHz] Config. [MHz] (D) Ch.| MHz] Config. Enabled (dBm) Tx Power (dBm)
[_CA [2A}2A14A30A] 0 | 793 | amsc T S0 | e T TEB2 500 | 190 . EB2 700 | 1500 ™ B30 9820 | 2355 ® - 2
[CA [2A)2A}-14A (30A] 23330 | 793 apsK 5330 763 x TEB2 900 | 1960 i LTE B2 700 | 1940 B3 | 1 9820 | 2355 i - B - B 5 2
|__CA [2A}-{2A1-14A{66A] 23330 | 793 apsk 5330 763 x TE B2 900 | 1960 xd LTE B2 700 | 1940 i B66 | 1 66786 | 2145 xd - - - 2
| CA12A1-14A [30A}[66A] 23330 | 793 QpsK 5330 763 x TEB2 900 | 1960 X LTE B30 9820 | 2355 B66 | 2 135 e = N = = = 2
EoSren e B B A - T -8 o B S e B B ;
STy Py T T T T S O 0 o T R T =
| "CA_2A-2A-14A{30A}-66A 23330 | 793 apsk 1 5330 763 i TE B2 900 | 1960 2 700 xi B30 9820 | 2355 axd B66 | 20 | 66786 x2
| CA _2A1-2A-1aA-30A-66A 23330 | 793 apsk 1 5330 763 i TEB2 500 | 1960 ax 700 i B30 2355 2 B66 | 20 | 66786 x2
| CA [2A]2A]-14A-30A-86A 23330 | 793 apsc 1 5330 763 X TEB2 500 | 1960 ax 700 i 830 9820 | 2355 2 B66 | 20 | 66786 x2
\_[2A]-2A 14A-66A-66A 5 23330 793 apsk 1 5330 763 ¥ TE B2 900 | 1960 axd, 2 700 | 1940 2 B66 0| 66786 | 2145 2 B66 | 20 | 67236 | 2190 22 2.67 2466
[ CA 2A-2A-14A-{66AI-{66A] 5 23330 793 apsk 1 5330 763 i TEBZ 900 | 1960 22 2 700 | 2 145 ax B66 | 20 | 67236 | 2190 axa 2461 24,66
e T N e B e o T e o
[cA_2A-1a-(30A)-66A-66A 23330 [ 793 apsk 1 5330 763 X TEB: 900 | 1960 2 B30 9820 | 2355 x B66 | 20 | 67236 | 2190 x 7]
[ CA [2A1-14A-30A-66A-66A 23330 | 793 apsK 1 5330 763 x TE B2 900 | 1960 a B30 9820 | 2355 x B66 | 20 | 67236 | 2190 x n
| CA_2A-14A-30A66A-{66A] 23330 | 793 apsc 1 5330 763 T TEB: 500 | 1960 2 B30 9820 | 2355 x xd B66 | 20 | 67236 | 2190 i )
Epere e e R e A e R 73 B 13 73 e -
CA_[2A]-14A-{30A}-66A-66A 23330 793 apsk. 1 5330 763 X: TE B2 900 1960 a B30 1 9820 2355, axd B66 66786 1: 2 B66 67236 | 2190 2 4.66 4,
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146 LTEBand5as PCC

Table 20

Maximum Output Powers

= o o £ = s
commen | secama | Pecow | e [0 oceunloccuura| e courmal ouan | geegy | sccmm | sce |00 ormm |y sceom | see [0 | o [ o Ksceom | see (S0 o [ ooy fsceow | sce [0 | puan [ETsronern
el (g en.| RE | Offset |(DLjch.| [MHz] Config. g ouch| (R | confle. i [@Uen| (| conte. ) fouch | (8| conti {0 ch| (| conts. e Tx Power (dBm)

N — s | s | o T T S T B N EE I e e — - :

CA [2AJ5A46A | LTEBS 20525 | 8365 | aps 2525 | ss1 x UTE B2 500 | 190 wa__| LTE B46 50665 | 55375 x = = = = = s = = = = 2
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1.4.7 LTE Band 26 as PCC

Table 21

Maximum Output Powers

PCC SsCcC1 scc2 Power
PCC (UL SCC (DL) SCC (DL) LTE Tx.Pe LTE Single
PCCBW | PCC e pCCuLH | PCcCUL | PCC |PCC (DL Freq.| DL Ant. sccBw | scc L | o ant, SccBW | scc O 5 ant, x.Power i
‘Combination PCC Band [MHz] |(uL) ch. Freq. Mod. RB RB Offset | (DL) Ch [MHz] Confi SCC Band [MHz] |(DL) ch Freq. Confi SCC Band [MHz] |(DL) Ch. Freq. Confi with DL CA Carrier Tx
"I Mz - 8. "l [MHz] L " [MHzZ) "6 |Enabled (dBm)| Power (dBm)
CA_[25A]-26A LTE B26 10 26865 8315 QPSK. 1 0 8865 876.5 2x2. LTE B25 20 8365 1962.5 4x4 - - - - - 25.00 25.05
CA_26A-[41A] LTE B26 10 26865 831.5 QPSK 1 0 8865 876.5 2x2. LTE B41 20 40620 2593 Ax4 - - - - - 25.14 25.05
— —— — = T

CA_[25A]-25A-26A LTE B26 3 26865 8315 QPSK 1 7 8865 876.5 22 LTE B25 20 8365 1962.5 4x4 LTE B25 20 8590 1985 2x2 24.95 25.00
CA [25A]-[25A]-26A TEB26 | 3 | 2eses | ss1s | apsk 1 7 | sses | 8765 %2 LTEB25 | 20 | 8365 | 1s625 4 LTEB25 | 20 | 8590 | 1085 4a 22.93 25.00
CA_26A-[41C] LTE B26 10 26865 831.5 QPSK 1 0 8865 876.5 2x2 LTE B41 20 40620 2593 4ax4 LTE B41 20 40422 2573.2 4x4 25.08 25.05

1.4.8 LTE Band 66 as PCC

Table 22

Maximum Output Powers
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1.4.10 LTE Band 30 as PCC

Table 24
Maximum Output Powers

[MHz)  |(uL) Ch. | [ RB. Offset (L) Ch.| [MHz) Config. [MHz] | (DL) Ch. fom Config. [MHz] |(DL) Ch.| MHz) Config. [MHz)  ((DL) Ch. Mz Config [MHz] [(DL) Ch. o Config. Enabled (dBm) | Power (dBm)
‘CA_2A-4A-[30A] TE B30 710 2310 QPsK. e TE B2 900 1960 3 LTE B4 2175 | 21325 x; - - - - - 7¢ 7
(AL {PAL5A{30A] | LTEB3O 70| 10 | arsk TEB2 500 TEB2 700 | ou o e85 2525 | s, 5 = = = =
T i I e el e ;
[2A2A1-12A-{30A] | LTE B30 5 27710 | 2310 | apsk 1 axa TE B2 20 500 | 1960 axa TEB2 | 20 | 700 | 1000 axa TEB2 | 10 [ 5095 | 7375 N 22.80 278
= R o T e O O o P I R T DR TR I
[ CA AL 14A-(30AL{66A] | LTEB% PN IEEET T Y TEB2 500 [ 1960 | 514 [ ) . TE B Ge78s | 2105 5 5 - 5 - 3283 2278
e L T — I e [ I :
A [2A29A-30A-66A | LTE B3 27710 | 2310 | apsK 1 x TE 62 500 | 1960 axd B29 | i 9715 x TE B66. 66786 | 2145 B - - - 7
[« [30AL6GA] | LTE B30 27710 | 2310 |_apsK T TEB2 500 | 1960 22 529 |« 9715 x TE B66. 66786 | 2145 B 5 5 5 B 7
[_Ch 20 30A[06AL[66A] | LTE B3 27710 | 230 | arsk |1 > B9 | 10 | ons | 72 X 866 o7 | _a1as " TE 866 723 | 2190 - - - -
I 27710 | 2310 QPsK. 1 x; TE B2 900 1960 axd 1940 x; TE B1: BT 5330 763 B66 66786 222 1 78
\_[2A)-5A-30A-66A-66A TE B30 710 | 2310 apsk. 1 2 TEB2 900 1960 axt 1 2525 | 881 x TE B66. 66786 | 2145 B66 67236 | 2190 x: 83 78
[ 5 |20 2310 QPsK. x: TEB2 | 20 | 00 x: [ 10 5095 | 737. x: TEBB6 | 20 | 66786 | 2145 x B66 | 20 | 67236 | 2190 x: 2.9 | 227
\-30A-[66A]-66A TE B30 710 | 2310 QPsK. 2 TE B2 900 x; 5330 763 x; _TE B66. 66786 | 2145 I B66 67236 | 2190 X
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[ A [2AL-14A-50A (66AL66A | LTE B30 27710 | 2310 | % Tee2 500 n S0 | e T TEBee werse | 2 " B66 S7236 | 2190 s
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1.4.11 LTE Band 7 as PCC

Table 25

Maximum Output Powers

o= = s B =
pccaw | pec [PCUY pecuts [pccuLRs | pec |pcc(ou Freq.| DLANt sccaw | scc [SCOY | o pne sccow | scc |*COY | pian sccow | sce |SCOY | o ane sccow | scc [SSCOV | oy | MTETcPower |,
CmirTm recsnd | e fuen| MOt e | ot (ouch| i | confin | *N | Tl (oucn| e | contn | SN | e ocn| e ot | 2 | T fiouen| et ot | S5 | el {ouch| T | confi. En:’:"k:::n‘ml T Power (dam)
CA [TA-7A-46C 21100 [ 2535 K 3100 2655 TE BT 2¢ 2630 x2 B46. 50665 | 5537. 846 50467 | 5517 x - - 54,
CA_TA-{[TA]-460 21100 | 2535 QPSK. 3100 2655 1 LTE B7 28 2630 xe B46 50665 | 5537. x; B46 50467 | 5517. x; LTE B46 20 50863 | 5557.3 %2
CA _[TA{7A]-46D 21100 | 2535 QPSK. 3100 2655 I LTE BT 28¢ 2630 e B46 50665 | 5537. x; B46 50467 | 5517. x; LTE B46 20 50863 | 55573 222 2
Maximum Output Powers
= e g T
oo sccom | secuts[pccutra| sec [occiou rea| otare sccaw | sec [0 oupn sccow | sce [0 ovam | scemw [ see [0 ouam | o sccow | see [P | o | TR | i
[MHz]  |(uL) Ch. RB Offset |(DL) Ch. MHz) Config.. [MHz] (DL ch. o) Config. [MHz] |(DL) Ch., o) Config. [MHz] (L) Ch. | o) Config. [MHz] (D) Ch. | e Config. Enabled (dBm) Power (dBm)
CA [A-{TAI 20825 74 2825 2627, ed TE B2 900 1960 222 LTEB4. 2175 | 21325 xé - - - - - - - e 2
[TA]-{66A]-[66A] 20825 74 2825 2627. hed LTE B66. 66786 | 2145 4xd 866 67236 | 2190 e - -
[« 21100 | 2535 apsk_ [ 3100 2655 e LTE B2 90¢ 1960 i B46. 50665 | 5537.5 ; - - B B - B
< 20825 | 25075 | _apsK | 285 | _aear % TE B So665 | 5375 | 3 Go7as | 215 " - - 5 5 5 5
I s o T - e —— 2 2
e A N N W e T — i 2 2
e TR e N CmT— : -
ey T R e B I s o e s e e
ey AT o B e e e 2 2
\_[2A]-7TA"66C 20825 | 2507.5 PSK 2825 2627. x; TE B2 900 1960 866 667 2145 x: TE B66. 66984 | 2164, x; - - - - -
N T M U o N M T T AT : 0 :

Note: * - Indicates that Band 7 operations are using antenna A
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1.4.2 LTE Band 41 as PCC

Table 27

Maximum Output Powers

Pec(uL) scc(oL) scc(oL) scc(oL) scc(oL) LTE Tx.Power . "
‘Combination PCCBand pecew pcc Freq. Mod. (eS| S| | GEE |sEhiy| G SCC Band sccew | scc Freq. DLANt. SCC Band sccew scc Freq. DLANt. SCC Band sccew scc Freq. DLAnt. SCC Band sccew scc Freq. DLAnt. ‘with DL CA e
[MHz] |(uL) Ch.| RB. Offset |(DL) Ch. [MHz] Config [MHz] |(DL) Ch.| M) Config. [MHz] |(DL) Ch. MHz] Config. [MHz] |(DL) Ch. M) Config. [MHz] |(DL) Ch. (M) Config. Enabled (dBm) Tx Power (dBm)
g e e e e e et e ————
\_[41C41A] B41 41490 | 2680 QPSK 4 2680 4 41292 | 2660. b 39750 | 2506 b - - - - - - - - - 2: 2:
o o i T e s R EITE e T s e e —
\ [41DL41A] LTE B4t a1a90 | 2680 | apsk 1490 | 2680 X 41292 | 2660, 2 41094 | 2640, » 397 2506 » = = = =
\ [41C]-41C B41 41490 | 2680 QPsK_ 1490 2680 xé 41292 | 2660. xé 39948 | 2525. x: 39750 | 2506 x: -
A_41C-[41C] B41 41490 | 2680 QPsk 1490 2680 x: 41292 | 2660. x: 39948 | 2525.¢ I 39750 | 2506 I - - -
\_[41C]-[41C] B41 41490 | 2680 QPSK. 1490 2680 b 41292 | 2660. b 39948 | 2525. I 39750 2506 e -
D —— S T T N T .
\ 41C-{41D] Ba1 41490 | 2680 | @psK 40 | 2680 x 41292 | 2660. x 40146 | 2505, i B: 39948 | 2525 i B4 39750 | 2506 x
\ [41D1-41C. B41 450 | 2680 | _arsk 4% | 2680 i 41292 | 2660, ® 41094 | 2640, ® 39948 | 2525, x 39750 | 2506 x
1410410 Ba1 490 | 2680 | sk 450 | 2680 X 41292 | 2660, X 0126 | 2585 i 39948 | 255, x 39750 | 2506 x
141D1H41C] B41 1490 | 2680 QPsK. 1490 2680 b 41292 | 2660. b 41094 | 2640. b 39948 525, I 39750 2506 e
CA J41F] B41 490 | 2680 | apsk 450 | 2680 X 41292 | 2660. ® 41084 | 2640, ® 2089 | 2620. x 20698 | 26008 x
Table 28
Maximum Output Powers
= g g T T
o PCC ULH [PCC ULRB| - " SCCBW | scC E=EY) DLAnt. SCCBW | scC E5EY DLAnt. SCCBW | scC £ DL Ant. SCCBW | scC EE) DLARt. LTE Tx.Power |, i
G RB. Offset [PramEs € [MHz] ((DL) Ch. | b nfig. Scchad [MHz] | (DL) Ch. | Frea. Config. € [MHz] |(DL) Ch.| Freq. Config. scceand [MHz] (L) Ch.| Frea. Config. rh by Tx Power (dBm)
& = =
CA [41A]-41A (1) B41 41490 | 2680 x; - - - - - - - - - - - - - - -
it I M T R i e e e B
CA_[41D[41A B4t 0| 39921 | 2523. x 0| 40119 [ 7582 x 0| a1a50 [ 2680 X - - - - -
™ B4l TN T . ot1s [ 2502 . a1a90 | 2680 5 5 5 5 5 a
T o Ba1 W ETN G g o115 | 250 . o [e1030 | 60 - - - - - G
o T 30 7] W T 1352 | 2660 x o T | 70 , 5 — 5 5 .
A f41E] 3 e BaTrez] 0 osan | asaa1 | 20115 | asaa " a0 [ 57 | o 5 - 5 5 Ty 0
CA 41C{a1D] T ) Ba1pC2] 20 [ 30921 | 2331 T 42090 | 2600 e o Tan02 [ 260, 0 450 | 260 | 7766 7760
e T I M T A CT TR T RV e
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1.5 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
ULCA active.

1.5.1 DL Carrier Aggregation RF Conducted Powers

Table 29
Maximum Output Powers

PCC Scc1 scc2 Power
PCC scc scc CA_41C ULCA Tx. Power | CA_41C
Pcc pcc scc scc scc scc = ” -
Combination | L oo - @y (uL/oL) on | PECULH | PCCUL | o e (UL/pL) on |scc L ra| SCEULRB | coop o - ) (uL/pL) withaddCA | ULCATx.
cnL [MHz] | Channel |Freauency R8  |RB Offset [MHz] | Channel | FTe9ueNcY Offset [MHz] | Channel |Teduency = || e
[MHz] [MHz] [MHz] DL (dBm) (dBm)
CA_41D LTE B41 20 41490 2680.0 QPSK 1 0 LTE B41 20 41292 2660.2 QPSK 1 99 LTE B41 20 41094 2640.4 24.04 24.03
PCC scc1 scc2 Power
PcC scc scc CA_41CULCA Tx. Power | CA_41C
pPcc PCcC scc scc scc scc = » =
Combination | e g | gandwidth | (UuoL | UYPY | modutation | PEC UM PECUL | e pand | Bandwidth | (ut/ot) | P | modulation |scc utk re| SCUERB | sccpand  |Bandwidth| (uisony | (Y/PY CIEETIE ULCATx.
onDL o Channel | Freauency RB  [RB Offset o1 || Frequency Offset (MHz), | channel Frequency | configuration activein | Power
[MHz] [MHz] [MHz] DL (dBm) (dBm)
CA_41D LTE B41 PC2 20 41490 2680.0 QPSK 1 0 LTE B41 PC2 20 41292 2660.2 QPSK 1 99 LTE B41 PC2 20 41094 2640.4 27.19 27.25
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 30
Maximum Output Powers
PCC SccC Power
LTE Single
PcC PCCUL PCC DL scc sccuL SCC oL
Combination | PCCBand |Bandwidth :hcc U"I Frequency 2" Ar"" ::C m.l Frequency | Modulation Pcf‘: L1 R:C;:s:‘ SCC Band | Bandwidth Cshcc u"l Frequency ':L Af'_'" CS:C Dll Frequency |Modulation |SCC UL# RB| scg:sl;:n LE ':‘P::':'(";gh ;’l & C'P"Ier u3
] annel | RSN | confie. | channel | e Ty |channet | TSV | confip. | channer | Tober nabled (dBm) power
CA_[66C] LTE B66 20 132572 1770.0 4x4 67036 2170.0 QPsk 1 0 LTE B66 20 132374 1750.2 4x4 66838 2150.2 QPsk 1 99 24.72 24.94
CA_[66B] LTE B66 10 132622 1775.0 4x4 67086 2175.0 QPSK 1 0 LTE B66 10 132523 1765.1 A4x4 66987 2165.1 QPSK 1 49 24.60 24.92
PCC scc scc2 Power
PCC scc scc CA_41C ULCA Tx. Power | CA_41C
P pPcc pPcc scc scc scc scc - " _
Combination | pec pung | pandwidth | (ut/pLy | (U/OH | DRATE o ion |PECULE] PECUL |or e band | Bandwidth | (ut/ony | (U/OY) | DEATE | ition scc ut re| SV RB | scc Band |Bandwidth| (uL/py | (U4/OY | DLAnt. with adct| CA ULCATx.
on DL M) | Channel | Freauency | Config. RB  [RB Offset| [Mrz) | channei | Freauency | Config. Offset {MHe] | Channel | Freduency | Config. | configuration activein |~ Power
[MHz] [MHz] [MHz] DL (dBm) (dBm)
CA_[41C] (1) LTE B41 20 41490 2680.0 4x4 QpPsK 1 0 LTE B41 20 41292 2660.2 4x4 QPsK 1 99 - - - - - 23.88 24.03
CA_[41D] LTE B41 20 41490 2680.0 Ax4 QPSK 1 0 LTE B41 20 41292 2660.2 Ax4 QPSK 1 99 LTE B41 20 41094 2640.4 Aax4 23.80 24.03
Pec = = Fower
PCC PCC (UL/DL) . scc(uL/oL) . sccoL ‘CA_41C ULCA Tx. Power
consinionoanl (Npezsma e 2oct0od FECCE S | e el ol 8- et sce oo | EESC S i pec e b 8o e st iscend 8 SECSCI N b VA0S ST exChcbienr,
MHz] el [MHz) = (1) annel MHz] I (1) annel [MHz) "8 | active in DL (dBm) ED
CA_[41C] (1) LTE B41 PC2 20 41490 2680.0 QPSK 1 [ 4xa LTE B41 PC2 20 41292 2660.2 Qpsk. 1 99 x4 - - - - - 27.12 27.25
CA_[410] LTE B41PC2 2 21490 26800 apsk. 1 0 axt LTE B41PC2 20 41292 26602 apsk 1 59 axa LTE B41PC2 20 41094 26404 axd 27.14 2725
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APPENDIX |: IEEE 802.11AX RU SAR EXCLUSION

1.1 IEEE 802.11ax RU SAR Exclusion

To make the most efficient use of the additional available subcarriers (data tones), IEEE 802.11ax can utilize
Orthogonal Frequency-Division Multiple Access (OFDMA) which divides the existing 802.11 channels into smaller
subchannels called Resource Units (RUs). Possible RU sizes are: 26T, 52T, 106T, 242T, 484T and 996T.

Per FCC Guidance, 802.11ax was considered a higher order 802.11 mode when compared to a/b/g/n/ac to apply
KDB Publication 248227 D01v02r02 for OFDM mode selection. Therefore, SAR tests were not required for
802.11ax based on the maximum allowed output powers of OFDM modes and the reported SAR values. Per FCC
Guidance, maximum conducted powers were performed for each RU size to demonstrate that the output powers
would not be higher than the other OFDM 802.11 modes.

1.2 |IEEE 802.11ax RU Target Powers

1.2.1  Maximum 802.11ax RU WLAN Output Power

SISO (ANT1) fin dBm [ SISO (ANT2) fin dBm [ MIMO (ALL) /in dBm
N 24G | 5GI20Mhz | 5G/40Mhz | 5G/80Mhz |  24G | [ [ | 246 5G/20Mhz | 5G/40Mhz | 5G/80Mhz
ones
Ch & RU index
Maximum 14 1 11 1 14 1 11 11 14 1 11 1
26T
Nominal 13 10 10 10 13 10 10 10 13 10 10 10
Maximum 16 13 13 13 16 13 13 13 16 13 13 13
52T
Nominal 15 12 12 12 15 12 12 12 15 12 12 12
18
Maximum 18 15 15 15 15 15 15 18 15 15 15
ch11:175
106T =
Nominal 17 14 14 14 14 14 14 17 14 14 14
ch11:16.5
18 18 17 16 18 18 17 16 18 18 17 16
Maxi . . ch 38: 13, ch42:12, ch 1: 15, . ch 38: 13, ch42:12, . . ch 38: 13, ch42:12,
ximum E'H 125 CZ Sei" 1156 ch 62: 14, ch58,12.5 ch: 10: 17 CT] ?sii 1156 ch62: 14, | ch58,125 f]m 125 CT‘ ?si'- 112 ch 62: 14, ch 58, 125
enthas. on o ch102:15 | ch106:125 | ch11:85 cnos ch102:15 | ch10e:125 | 11T cenos ch102:15 | ch106:125
2427
17 17 16 15 17 17 16 15 17 17 16 15
N ! . . ch 38: 12, ch42: 11, ch1:14, : ch38: 12, ch42: 11, . 5 ch 38: 12, ch42: 11,
oML ntans | % | cnezrs, | ohsga1s | oondots | SR | onezrs, | onss s | PR | NI cneagy | onsg 115
SOLLS o 652 ch102:14 | ch106:115 | ch11:7.5 o 652 ch102:14 | ch1oe:115 | ' 1= o 652 ch102:14 | ch106: 115
17 16
Maximum ch 38: 13, ch42: 12, ch38:13, | ch42 12, ch 38: 13, ch42: 12,
ch 62: 14, ch58, 125 ch62: 14, | chs8, 125 ch 62: 14, ch58,12.5
4847 ch 102: 15 ch 106: 12.5 ch 102: 15 ch 106: 12.5 ch 102: 15 ch 106: 12.5
16 15
Nominal ch 38: 12, 211, ch 38: 12, ch 38: 12, ch42: 11,
ch62: 13, ch62: 13, , 1. ch 62: 13, ch58, 11.5
ch 102: 14 ch102: 14 | ch 106:11.5 ch102:14 | ch106:11.5
Maximum ch42:12, ch42: 12,
ch 5 ch 58, 125
0967 ch 106: 12.5 ch 106: 125
Nominal ch42: 11, g lly
ch 5
ch 106: 115
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1.2.2 Reduced 802.11ax RU WLAN Output Power

SISO (ANT1) fin dBm SISO (ANT2) fin dBm [ MIMO (ALL) /in dBm
N 24G_ | 5GI20Mhz | 5G/40Mhz | 5G/80Mhz |  24G | 5G/i20Mhz | 5G/40Mhz | 5G/80Mhz |  24G 5G/20Mhz | 5G/40Mhz | 5G/80Mhz
ones
Ch & RU index
Maximum 14 1 11 1 14 1 11 11 14 1 11 1
26T
Nominal 13 10 10 10 13 10 10 10 13 10 10 10
Maximum 16 13 13 13 16 13 13 13 16 13 13 13
52T
Nominal 15 12 12 12 15 12 12 12 15 12 12 12
Maximum 17 14 14 14 17 14 14 14 18 14 14 14
106T
Nominal 16 13 13 13 16 13 13 13 17 13 13 13
17 14 14 17 14 14 18 17 17 16
Maximum . 14 ch42: 12, . 14 ch42:12, . . ch 38: 13, ch42: 12,
Cfm 135 ch38: 13 ch58, 125 ccnh111'<13515 ch38:13 | ch58, 125 Cﬁm lgs CC':‘ Zi', 11‘:’3 ch 62: 14, ch 58,125
azT e ch 106: 125 S ch 106: 12.5 e : ch102:15 | ch106:125
16 13 13 16 13 13 17 16 16 15
Nominal . 13 ch42: 11, . 13 ch42: 11, . . ch 38: 12, ch42: 11,
cﬁ'ﬂ' 12'5 ch38: 12 ch58, 115 ;h111',174;5 ch38:12 | ch58, 115 cﬁh11 gs f;:?éi 11‘; ch 62: 13, ch 58,115
e ch 106: 11.5 e ch 106:11.5 e : ch102:14 | ch106:11.5
17 16
Maximum ch42:12, ch42:12, ch 38: 13, ch42:12,
ch 58,125 ch 58, 12.5 ch 62: 14, ch 58, 125
ch 106: 125 ch 106: 12.5 ch102:15 | ch106:12.5
484T
16 15
Nominal ch42: 11, ch42: 11, ch 38: 12, ch42: 11,
ch38: 12 ch58, 11.5 ch38:12 | ch58, 115 ch62: 13, ch58, 11.5
ch 106: 11.5 ch 106: 11.5 ch102: 14 | ch106:11.5
Maximum ch42:12,
ch58, 125
996T ch 106: 12.5
Nominal ch42: 11,
ch58, 11.5
ch 106: 115
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1.2.3 Maximum 802.11ax RU WLAN Output Power During Conditions with
Simultaneous 2.4 GHz WLAN and 5 GHz WLAN

SISO (ANT1) /in dBm [ SISO (ANT2) /in dBm [ MIMO (ALL) /in dBm
N 246G | 5G/I20Mhz | 5G/40Mhz | 5G/80Mhz |  24G | 5G/20Mhz | 5G/40Mhz | 5G/80Mhz |  2.4G 5G/20Mhz | 5G/40Mhz | 5G/80Mhz
ones
Ch & RU index
Maximum 14 11 1 11 14 11 11 1 14 11 1 11
26T
Nominal 13 10 10 10 13 10 10 10 13 10 10 10
Maximum 16 13 13 13 16 13 13 13 16 13 13 13
52T
Nominal 15 12 12 12 15 12 12 12 15 12 12 12
Maximum 17 14 14 14 17 14 14 14 18 14 14 14
106T
Nominal 16 13 13 13 16 13 13 13 17 13 13 13
17 14 14 17 14 14 18 17 17 16
Maximum ] 14 ch42:12, ] 14 ch42:12, ] ) ch 38: 13, ch42:12,
e cn3s:13 | cnss 125 | NS cn3s 13 | chss 25 | NI | 36 ch62: 14 | ch58 125
24T > ch 106: 12.5 e ch 106: 12.5 > : ch102:15 | ch106:12.5
16 13 13 16 13 13 17 16 16 15
Nominal . 13 ch42: 11, . 13 ch 42: 11, . . ch 38: 12, ch42: 11,
cﬁ“&' :;'5 ch38: 12 ch58, 115 :;‘111' 174’5 ch38:12 | chs8, 115 Cﬁh& gs cc: zi'_ 11‘; ch62:13, | ch58, 11.5
L ch 106: 11.5 1 ch 106: 11.5 L : ch102:14 | ch106:11.5
17 16
Maximum ch42: 12, ch42: 12, ch 38: 13, ch42: 12,
ch 58,125 ch 58, 125 ch 62: 14, ch 58, 125
ch 106: 12.5 ch 106: 12.5 ch102:15 | ch106: 125
484T 16 15
Nominal ch42: 11, ch 42: 11, ch 38: 12, ch42: 11,
ch 38: 12 ch 58,115 ch38:12 | ch58, 115 ch 62: 13, ch 58,115
ch 106: 11.5 ch 106: 11.5 ch102:14 | ch106:11.5
Maximum ch42: 12,
ch 58, 125
96T ch 106: 12.5
Nominal
ch 106: 11.5 ch 106: 11.5 ch 106: 11.5
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1.2.4

Reduced 802.11ax RU WLAN Output Power During Conditions with
Simultaneous 2.4 GHz WLAN and 5 GHz WLAN

SISO (ANT1) /in dBm SISO (ANT2) /in dBm MIMO (ALL) /in dBm
N 246 | 5G/I20Mhz | 5G/40Mhz | 5G/80Mhz |  24G | 5G/20Mhz | 5G/40Mhz | 5G/80Mhz |  2.4G 5G/20Mhz | 5G/40Mhz | 5G/80Mhz
ones
Ch & RU index
Maximum 14 1 1 1 14 1 1 11 14 1 11 1
26T
Norninal 13 10 10 10 13 10 10 10 13 10 10 10
Maximum 14 13 13 13 14 13 13 13 16 13 13 13
52T
Nominal 13 12 12 12 13 12 12 12 15 12 12 12
Maximum 14 14 14 14 14 14 14 14 17 14 14 14
106T
Nominal 13 13 13 13 13 13 13 13 16 13 13 13
14 14 14 14 14 14 17 17 17 16
Maximum 14 chdz: 12, 14 cha2: 12, 113 oh 3615 ch38:13, chd2:12,
ch11,135 ch38:13 | ch58,125 | ch11,85 ch3s:13 | onss 125 | NS | U ch62:14, | ch58,125
ch 106:12.5 ch 106:12.5 e - ch102:15 | ch106: 125
2427 13 13 13 13 13 13 16 16 16 15
N ! 13 ch42: 11, 13 ch42: 11, . . ch 38: 12, ch42: 11,
OMNE o1, 125 ch38:12 | ch58,115 | ch11,75 ch38:12 | chs8, 115 ﬁh& :;5 °:%i'_11‘;' ch62:13, | ch58 115
ch106:11.5 ch1o6:11.5 | 0111 SO ch102:14 | ch106:115
17 16
Maximum chdz: 12, chaz: 12, ch38:13, chdz:12,
ch58,12.5 ch58,12.5 ch62:14, | ch58,125
ch 106:12.5 ch 106:12.5 ch102:15 | ch106: 125
4841 16 15
Nominal ch42: 11, ch42: 11, ch 38: 12, ch42: 11,
ch 38: 12 ch58,11.5 ch 38: 12 ch 58, 11.5 ch 62: 13, ch58,11.5
ch106:11.5 ch 106:11.5 ch102:14 | ch106:115
14
Maximum chaz: 12 chdz:12,
ch 58, 125
9967 ch 106: 12.5

Nominal

ch 106: 11.5

ch 106: 11.5

ch 106: 11.5
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1.3 IEEE 802.11ax Measured Powers

Table 1
Maximum 2.4 GHz 802.11ax RU Output Power — Ant 1
Ch. 1 Ch. 2 Ch. 6 Ch. 10 Ch. 11
RU Index Tones
Average Average Average Average Average
0 26 13.9
4 26 13.68
8 26 13.84
37 52 15.42
38 52 15.68
40 52 15.83
53 106 17.54
54 106 17.92
61 242 12.62
Table 2
Maximum 2.4 GHz 802.11ax RU Output Power — Ant 2
Ch. 1 Ch. 2 Ch. 6 Ch. 9 Ch. 10 Ch. 11
RU Index Tones
Average Average Average Average Average Average
0 26 13.86 13.71
4 26 13.79 13.97
8 26 13.61 13.59
37 52 15.44 15.42
39 52 15.88 15.84
40 52 15.49 15.67
53 106 17.51 17.20
54 106 17.55 17.34
61 242 14.73 17.97 17.15 17.64 16.89 8.35
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Maximum 5 GHz 802.11ax RU Output Power — Ant 1

Table 3

UNII 1

UNII 2A

UNII 2C

UNII 3

RU Index Tones Ch. 38 Ch. 46 Ch. 54 Ch. 62 Ch. 102 Ch. 118 Ch. 142 Ch. 151 Ch. 159

Average Average A g A ] A g Average Average Average Average
0 26 10.93 10.53 10.99 10.57 10.97 10.59 10.81 10.98 10.52
8 26 10.66 10.75 10.55 10.80 10.66 10.71 10.89 10.57 10.57
17 26 10.48 10.53 10.61 10.72 10.72 10.71 10.83 10.74 10.52
37 52 12.66 12.56 12.82 12.87 12.51 12.66 12.92 12.89 12.46
40 52 12.83 12.64 12.61 12.82 12.57 12.67 12.80 12.78 12.84
44 52 12.84 12.65 12.83 12.97 12.85 12.75 12.88 12.96 12.64
53 106 14.45 14.78 14.48 14.59 14.74 14.80 14.95 14.51 14.59
54 106 14.82 14.47 14.60 14.75 14.94 14.91 14.58 14.72 14.71
56 106 14.47 14.82 14.60 14.68 14.54 14.47 14.62 14.54 14.68
61 242 12.87 16.49 16.67 13.66 14.58 16.84 16.97 16.68 16.55
62 242 12.71 16.48 16.59 13.56 14.74 16.85 16.98 16.84 16.58

12.61

UNII 1

16.75

UNII 2A

16.47

13.69

UNII 2C

16.76

UNII 3

16.92

16.96

16.88

UNII 1 UNII 2A UNII 2C UNII 3

RU Index jicnes Ch. 36 Ch. 40 Ch. 48 Ch. 52 Ch. 56 Ch. 64 Ch. 100 Ch. 120 Ch. 144 Ch. 149 Ch. 157 |U3-Ch. 165

Average Average A gt A g A g Average Average Average Average A gt A g A g

0 26 10.93 10.58 10.51 10.53 10.58 10.84 10.87 10.69 10.72 10.44 10.81 10.66

4 26 10.84 10.89 10.99 10.98 10.88 10.70 10.63 10.86 10.86 10.57 10.70 10.45

8 26 10.77 10.74 10.81 10.72 10.76 10.98 10.49 10.59 10.62 10.56 10.43 10.15

37 52 12.72 12.85 12.90 12.74 12.83 12.52 12.53 12.85 12.88 12.40 12.34 12.81

39 52 12.97 12.54 12.68 12.56 12.61 12.68 12.77 12.98 12.51 12.47 12.71 12.46

40 52 12.97 12.39 12.56 12.33 12.46 12.60 12.65 12.84 12.37 12.42 12.46 12.34

53 106 14.68 14.73 14.50 14.78 14.85 14.69 14.72 14.90 14.95 14.43 14.52 14.28

54 106 14.85 14.89 14,57 14.90 14.96 14.63 14.82 14.98 14.95 14.33 14.51 14.29

14.68 17.46 15.51 17.68 17.85 17.86 17.47

RU Index Tones Ch. 42 Ch. 58 Ch. 106 Ch. 122 Ch. 138 Ch. 155
Average Average A g A ] A g Average

0 26 10.98 10.88 10.54 10.57 10.69 10.45

18 26 10.70 10.60 10.80 10.63 10.75 10.52

36 26 10.67 10.62 10.62 10.57 10.65 10.55

37 52 12.80 12.59 12.50 12.55 12.74 12.70

44 52 12.89 12.91 12.84 12.97 12.96 12.72

52 52 12.51 12.75 12.56 12.60 12.69 12.88

53 106 14.47 14.55 14.49 14.60 14.65 14.71

56 106 14.82 14.99 14.86 14.83 14.99 14.65

60 106 14.59 14.38 14.60 14.62 14.70 14.78

61 242 11.89 12.10 12.06 15.85 15.36 15.51

62 242 11.60 12.30 12.38 15.99 15.68 15.79

64 242 11.98 12.07 12.12 15.94 15.42 15.56

65 484 11.62 12.26 11.96 15.63 15.72 15.65

66 484 11.76 12.38 12.01 15.71 15.85 15.86

67 996 11.63 12.32 11.91 15.50 15.61 15.73
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Table 4

Maximum 5 GHz 802.11ax RU Output Power — Ant 2

UNI

Il 1

UNII 2C

Il 3

RU Index Tones Ch. 38 Ch. 46 Ch. 54 Ch. 62 Ch. 102 Ch. 118 Ch. 142 Ch. 151 Ch. 159

Average Average A g A L] A g Average Average Average Average
0 26 10.86 10.92 10.83 10.94 10.83 10.68 10.61 10.60 10.76
8 26 10.56 10.65 10.92 10.95 10.65 10.79 10.98 10.67 10.84
17 26 10.46 10.64 10.78 10.95 10.86 10.86 10.54 10.65 10.86
37 52 12.68 12.87 12.76 12.51 12.72 12.89 12.68 12.91 12.85
41 52 12.55 12.78 12.70 12.71 12.88 12.82 12.58 12.89 12.79
44 52 12.83 12.99 12.68 12.77 12.95 12.78 12.69 12.89 12.89
53 106 14.76 14.53 14.52 14.54 14.50 14.53 14.89 14.83 14.54
55 106 14.88 14.75 14.73 14.73 14.66 14.59 14.90 14.66 14.62
56 106 14.87 14..6 14.52 14.51 14.68 14.38 14.72 14.86 14.44
61 242 12.73 16.73 16.48 13.91 14.72 16.65 16.86 16.97 16.65
62 242 12.67 16.72 16.64 13.81 14.99 16.78 16.81 16.99 16.81

12.47

16.43

16.43

16.56

16.94

UNII 1 UNII 2A UNII 2C UNII 3
RU Index UGITES Ch. 36 Ch. 40 Ch. 48 Ch. 52 Ch. 56 Ch. 64 Ch. 100 Ch. 120 Ch. 144 Ch. 149 Ch. 157 Ch. 165
Average Average A gt A g A g Average Average Average Average Average Average Average
0 26 10.92 10.90 10.70 10.99 10.50 10.74 10.80 10.63 10.83 10.65 10.92 10.78
4 26 10.85 10.80 10.90 10.76 10.90 10.95 10.97 10.87 10.95 10.92 10.96 10.90
8 26 10.67 10.52 10.82 10.46 10.67 10.74 10.71 10.36 10.65 10.51 10.77 10.73
37 52 12.62 12.67 12.88 12.78 12.83 12.96 12.93 12.82 12.90 12.69 12.74 12.72
39 52 12.90 12.84 12.59 12.85 12.53 12.71 12.93 12.82 12.93 12.76 12.99 12.85
40 52 12.69 12.83 12.55 12.73 12.47 12.61 12.84 12.64 12.78 12.60 12.81 12.71
53 106 14.62 14.62 14.76 14.82 14.83 14.99 14.93 14.68 14.69 14.74 14.83 14.65
54 106 14.77 14.71 14.87 14.76 14.96 14.67 14.85 14.51 14.72 14.53 14.68 14.61
61 242 14.74 17.71 17.89 17.50 17.58 15.89 17.59 17.68 17.71 17.70 17.83 17.69

UNII 1 UNII 2A UNII 2C UNII 3
RU Index Tones Ch. 42 Ch. 58 Ch. 106 Ch. 122 Ch. 138 Ch. 155
Average Average A g A ] A g Average
0 26 10.50 10.80 10.97 10.98 10.61 10.71
18 26 10.60 10.61 10.93 10.86 10.97 10.93
36 26 10.60 10.95 10.78 10.94 10.49 10.96
37 52 12.63 12.42 12.75 12.52 12.58 12.68
44 52 12.64 12.65 12.98 12.74 12.74 12.61
52 52 12.85 12.66 12.68 12.42 12.52 12.72
53 106 14.74 14.58 14.81 14.77 14.72 14.79
57 106 14.74 14.64 14.64 14.86 14.95 14.61
60 106 14.98 14.81 14.79 14.55 14.59 14.76
61 242 11.77 12.13 12.23 15.99 15.88 15.89
63 242 11.50 12.20 12.48 15.57 15.74 15.71
64 242 11.79 1217 12.45 15.48 15.84 15.49
65 484 11.85 12.15 11.96 15.78 15.94 15.65
66 484 11.95 12.29 12.07 15.96 15.96 15.66
67 996 11.85 12.23 12.14 15.63 15.59 15.92
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