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LTE Downlink Carrier Aggregation configurations

1. DL Inter Band(2CC) 2. DL Inter Band(3CC) 3. DL Inter Band(4CC)

© Band 2 Yes Yes Yes Yes Yes Yes Band 2 Yes Yes Yes Yes ©
© 40 2A-5A 0 30
Band 4 Yes | Yes | ves | Yes 2A-4A-5A © Band 4 Yes | ves | ves Yes 50 ['Banas | [ [ ves [ ves | [ |
nan o Band 2 Yes Yes N Band 5 Yes Yes
Band 4 Yes | VYes Band 2 Yes | Yes | Yes Yes
@ Band 2 Yes Yes Yes Yes 2A-4A13A (0) Band 4 Yes Yes Yes Yes 50
(2) 40
Band 4 Yes Yes Yes Yes Band 13 Yes
Band 2 Yes Yes Yes Yes Band 2 Yes Yes Yes Yes
2A5A © 30
Band 5 Yes Yes 2A-5A-66A (0) Band 5 Yes Yes 50
° Band2 | Yes | Yes | Yes | Yes | ves | Yes 0 Band 66 Yes | Yes | Yes Yes
Band 12 Yes Yes Yes Yes Band 2 Yes Yes Yes Yes
2A-66A-66A © 60
Band 2 Yes Yes Band 66 66A-66A BCS 0
2A-12A @ 20
Band 12 Yes Yes © Band 4 4A-4A BCS 0
4A-4A-5A (0) 50
@ Band 2 Yes Yes Yes Yes 20 Band 5 | | Yes | Yes | |
Band 12 Yes Yes AAAAL2A © Band 4 4A-4ABCS 0 0
© Band 2 Yes Yes Yes Yes Band 12 | | Yes | Yes | |
(0) 30
Band 13 Yes Band 5 | | Yes l Yes | |
5A-66A-66A (0) 50
Band 2 Yes Yes Band 66 66A-66A BCS 0
2A-13A ® 20
Band 13 Yes Band 5 [ [ ves [ ves | [
5A-66C © 50
» Band 2 Yes | Yes | Yes | Yes 0 Band 66 66C BCS 0
Band 13 Yes Yes Band 12 | | Yes | Yes | |
12A-66A-66A © 50
© Band 2 Yes Yes Band 66 66A-66A BCS 0
2A-17A (0) 20
Band 17 Yes Yes Band 26 | | Yes | Yes | Yes I
26A-41C © 55
Band 2 Yes Yes Yes Yes Band 41 41CBCS 1
2A-26A © 35
Band 26 Yes | Yes | Yes
Band 2 Yes Yes Yes Yes Yes Yes
© 20
Band 66 Yes Yes Yes Yes
Band 2 Yes Yes
2667 ® 20
Band 66 Yes | Yes
Band 2 Yes | Yes | Yes | Yes
@ 20
Band 66 Yes Yes Yes Yes
Band 4 Yes Yes
© 20
Band 5 Yes Yes
4A-5A
Band 4 Yes Yes Yes Yes
@ 30
Band 5 Yes | VYes
Band 4 Yes Yes Yes Yes
© 20
Band 12 Yes Yes
Band 4 Yes Yes Yes Yes Yes Yes
@ 30
Band 12 Yes Yes
Band 4 Yes | Yes | Yes | Yes
@ 30
Band 12 Yes Yes Yes
4A-12A
Band 4 Yes Yes
@) 20
Band 12 Yes Yes
Band 4 Yes Yes Yes Yes
@ 30
Band 12 Yes Yes
Band 4 Yes Yes Yes
®) 20
Band 12 Yes
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LTE Downlink Carrier Aggregation configurations (Continued)

1. DL Inter Band(2CC] 4 DL Intra Band(non-contiguous 5. DL Intra Band(contiguous)

© Band 4 Yes Yes Yes Yes . 2A-2A ©) Band 2 | 5,10,15,20 | 5,10, 15, 20 40 5 20
Band 13 Yes ©) Band 4 | 5,10,15,20| 5,10, 15, 20 20 10 15,20
4A-13A 4A-4A 2c 0) Band 2 40
Band 4 Yes Yes (1) Band 4 5,10 5,10 20 15 10,15,20
@ 20 SI0T5
Band 13 Yes (0) Band 41 10, 15, 20 10, 15, 20 40 20 0
41A-41A
Band 4 Yes Yes (1) Band 41 | 5, 10, 15, 20 | 5, 10, 15, 20 40 10 20
4A-1TA [©)] 20
Band 17 Yes Yes 66A-66A () Band 66 | 5, 10, 15, 20 | 5, 10, 15, 20 40 ©) Band 41 15 15, 20 40
Band 5 Yes Yes 5,10,15,20 | 41CBCS 1 20 01
5A-41A ) 30 41A-41C ©0) Band 41 60 20
Band 41 Yes 41CBCS1 | 5,10, 15,20 5,10 20
Band 5 Yes Yes 5,10, 15, 20 | 41D BCS 0 @) Band 41 15 15, 20 40
5A-66A ©) 30 41A-41D ©) Band 41 80 — T
Band 66 Yes Yes Yes Yes 41DBCS 0 | 5,10, 15,20 41 20 v
Band 12 Yes Yes 41C-41C () Band 41 | 41CBCSO | 41CBCSO 40 10 15, 20
12A-25A ) 30 T
Band 25 Yes Yes Yes Yes @ Band 41 15 0 40
Band 12 Yes Yes 20 10;;5'
) 20
Band 66 | Yes Yes Yes Yes 10 20
® Band 41 40
Band 12 Yes Yes 20 20
[©)] 30
Band 66 | Yes Yes Yes Yes Yes Yes Band 66 5 5,10, 15
@ Band 12 Yes Yes Yes 668 ©) Band 66 10 5,10 20
2) 30
Band 66 Yes Yes Yes Yes Band 66 15 5
12A-66A
Band 12 Yes Yes Band 66 5 20
®) 20
Band 66 Yes Yes Band 66 10 15,20
66C ©) 40
Band 12 Yes Yes Band 66 15 10,15,20
@) 30
Band 66 Yes Yes Yes Yes Band 66 20 B moﬁ 7
Band 12 Yes 10 20 15
®) 20
Band 66 Yes Yes Yes 10 1520 | 20
Band 26 Yes Yes Yes 15 20 | 10,15
26A-41A ) 35 41D ©) Band 41 TOT5 60
Band 41 Yes Yes Yes Yes 15 w | 20
20 1520 | 10
20 T 51 15 20
Q.
41E ©) Band 41 1520 | 15,20 | 15,20 20 80
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LTE Downlink Carrier Aggregation - OQutput Power measurement procedures

e.g. 3CC — 1x1 1x1 1x1

Change the Scenario in the Configuration of LTE Signaling

-
&0 LTE Signaling 1 - Configuration

® PCC | SCC1 SCC2  5CC3  S5CC4 SCC5  SCChR - SCCT
Path: Scenario

Gpen Loop Nominal Power
B-Advanced PRACH/OL Power

Bm @ F2CC - nx4 nx4

""" Duplex Mode ) = Use Carrier Specific: [~
-|Scenario Iarch... |[3::c: - 1x1 1x1 1x1
----- #Base Band Unit \1 LEE=1n
1CC - nx2
----- Intraband Contiguous UL Edit ...1CC - nx4
B-RF Settings 2CC - 1x1 1x1
| | P . 2CC - nx2 nx2
&-Downlink Power Levels 2CC - nxd nx?
& #Uplink Power Control ICC - nx? nxd

JCC - 1x1 1x1 1x1

-Enable Advanced Settings 3CC - nx2 1x1 1x1
- Reference Signal Power Bm

| -Preamble Initial Received ... dBm

i P Nominal PUSCH im
- Pathloss Compensation Alpha

i - Toggle PO-UE-PUSCH at RR...

" - Pathloss 0 dB

| - Expected PRACH Preamble... dEm

| - Expected OL Power dBm

I B-TX Power Control (TPC)

| —Active TPC Setup « Power
-(Closed Loop Target Power ﬂ:‘“"

[>]~]

<RF Output/Input - Connector/Converter for PCC>

E2-RF Settings
EIQRF Qutput [TX) I

""" Connector RF1COM hd
----- Converter RFTX1 -
----- External Attenuation 0.00 dB

""" External Delay Compensation [ ns
Elf #RF Input (RX)
""" Connector RF1COM -
----- Converter RFRX1 hi
----- External Attenuation 0.00 dB

""" External Delay Compensation [ ns

Set the RF Output/Input Connector and Converter for PCC/SCC1/SCC2 in each tab.

<RF Output — Connector/Converter for SCC1/SCC2>

ERF etting
- B1|_RF Output (TX)

-Connector RF1COM
RFTX1
0.00 dB

~External Delay Compensation 0 ns

w
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- Back to the LTE Signal screen, and then select the PCC tab,
band, BW, channel and RB configurations for PCC

Set operating

Connection Status

06:36:17€P SCC2: RRC Added
06:36:164P SCC1: Off
06:36:16€HSCC1: On
06:36:164P SCC1: RRC Added
NA“TR1 ‘}ﬂ COC» MAC Artivatad

Cell @ Operating Band | Band 66 ~||FoD -]

Packet Switched 5 Connection Established Downlink Uplink

RRC State Connected Channel 67036 Ch 132572 Ch

SCC1 State OFF Frequency 2170.0 MHz 1770.0 MHz

Scezsete o Cell Bandwidth | 20.0 MHz ~|[00mHz |
RS EFRE -85.0 dBm/15kHz

Event Log . Full Cell BW Pow. —54.2 dBm |

06:36:17 49 SCC2: OFf = PUSCH Open Loop Nom.Power 23 dBm

06:36:1 74 SCC2: On PUSCH Closed Loop Target Power 24.0 dBm

TX Meas.

LTE1
RX Meas.

GO to...

Routing

Sched. |User def. Channels

A

UE Info A E

IMEI 355346630026654

s 001010123456063 64/256-QAM ™

Voice Domain Pr. IMS PS Voice prefered CS Voi Downlink Multicluster ™ Uplink  Multicluster

UE's Usage Setti.. Data centric #RB 100 1

Dt_efﬂult Bearer IPvd address  IPv6 prefix Start RB 0 0
------ 5 (cmw500r.. 192.168.48.129

Dedicated Bearer TFT Port Range DL / UL Mod / TBSI QPSK | 3 QPSK ~ | 10
t-- (=5, Default) 5005 - 5008 /5005 - 5008 Code Rate / TBS 0.330 8760 0.583 144

[ 8.734 Mbit/s || 0.144 Mbit's | |[FoN
Multiple SCC Inter/Intra-
Detach activate MAC |Actions Send SMS pat
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- Select the SCC1/SCC2 tab, set operating band, BW, channel and RB configurations for SCC1/SCC2

[ 1 CMW 500 V 3812 - LTE Signaling 1 - ¥3.812.48 ===
Connection Status @1 PCC|®1 SCC1|SCC2 | SCC3|/SCC4| SCC5 [SCCE |SCCT
LTE 1
Cell @ Operating Band ~ Co-location active with PCC FDD | |TX Meas.
Packet Switc. . 5 Connection Establishet Downlink Uplink | |
RRC State Connected Channel 66536 Ch LTE1
SCC1 State OFF Frequency 2120.0 MHz SIS
SRR ERE o Cell Bandwidth | 20.0 MHz -
RS EPRE -85.0 dBm/15kHz Go to..
Event Log % Full Cell BW Pow. —54.2 dBm
06:36:1 74P SCC2: OFf i‘ PCC <> SCC1
06:36:17€PSCC2: On .
06:36:1 74P SCC2: RRC Added Routing
06:36:164 SCC1: OFf
06:36:16@H5CC1: On
06:36:164) SCC1: RRC Added Ses s Sen
NR-2R-4 28 ST O MAC Artivatad Sched. |User def. Channels ﬂ
UE Info [ =l
IMEI 356346630026654
IMSI 001010123456063
Voice Domain ... IMS PS Voice prefered C5 Downlink Multicluster [~
UE's Usage S... Data centric #RB 100
Default Bearer |Pv4 address IPv6 prefix Start RB 0
L (cmw50.. 192.168.48.129
Dedicated Be.. TFT PortRangeDL/uL  Mod /TBSI QPSK *| 5 -
------ 6 (=5, Def... 5005 - 5008 /5005 -5( Code Rate/TBS 0.330 8760 signaling
J Throughput 8.734 Mbit/s " ON
SCC1 Multiple SCC Inter/Intra-
IDetach Disconnect - activate MAC |Actions Send SMS RAT ... Config ...
[ 0 CMW 500 V 3.812 - LTE Signaling 1 - ¥3.812.43 ==
Connection Status ® PCC @ scc SCC3|[SCCA) [5CC5 5CCh [SCCT |ivE 1
Cell @ Operating Band | Band 1 ~||FoD | |1@ Meas.
Packet Switc... 5 Connection Establishec Downlink Uplink | |
RRC State Connected Channel 68761 Ch LTE 1
SCC1 State OFF Frequency 634.5 MHz Bl
ScezsState o Cell Bandwidth | 20.0 MHz 2
RS EPRE —85.0 dBm/15kHz e
Event Log *  Full Cell BW Pow. —54.2 dBm
06:36:174P SCC2: OFF i‘ PCC =-> 5CC2
06:36:174PSCC2: On .
06:36:17€9 SCC2: RRC Added Routing
06:36:164p SCC1: OFF
06:36:16495CC1: On ’—‘
06:36:164 SCC1: RRC Added o= Eii oy
na-1a-4 280 €O C P MAC Activatad ﬂ Sched. |User def. Channels ﬂ
UE Info d =
IMEI 355346630026654
IMSI 001010123456063 )
Voice Domain ... IMS PS Voice prefered CS Downlink Multicluster [~
UE's Usage S... Data centric #RB 100
Default Bearer  IPv4 address IPV6 prefix o . oo 0
L (cmw50.. 192.168.48.129
Dedicated Be.. TFT PortRangeDL/uL  Mod /TBSI QPSK 7| 5
------ 6 (-=5, Def.. 5005 - 5002 /5005 -50 Code Rate /TBS 0.330 8760
»| Throughput 8.734 Mbitls
SCC2 Multiple SCC Inter/Intra-
IDetacIl Disconnect - activate MAC | Actions Send SMS RAT ...
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- Connect and Activate MAC for all SCCs
® CMW 500 V3,812 - LTE Signaling 1 - X3.81248

Connection Status
LTE 1

Cell @ Operating Band |Band m TX Meas.
Packet Switc... 5 Connection Establishec Downlink Uplink u
RRC State Connected Channel 68761 Ch LTE 1
SCC1 State OFF Frequency 634.5 MHz SLILEEE
SCC2 State o Cell Bandwidth | 20.0 MHz -

RS EPRE —85.0 dBm/15kHz Go to...
Event Log . Full Cell BY Pow. 54,2 dBm |
06:36:17p SCC2: OFf | PCC =<=> SCC2 Swap
06:36:17€pSCC2: On Routing
06:36:174 SCC2: RRC Added
06:36:164B SCC1: OFf

06:36:16€HSCC1: On
06:36:1 llio SCC1: RRC Added
NAR-TR-1 ':Iﬂ e MMAC Actiustoad

UE Info

IMEI
IMs 4
Voice Domain ... IMS PS Voice pref
UEs Usage S... Data centric

Default Bearer  |Pv4 address IP
: 192.168.48.129

- - - =1
~ PRACH SRS Multi
Evaluation
RUN
wurgn nvel ﬂHl‘.‘ LAaugine
EVM RMS [%] I'h 0.64 0.71 0.68 071 0.83 0.85 0.04 RE
EVM Peak [%] I'h 1.51 2.64 1.96 2.23 3.27 3.16 0.38 Settings
EVM DMRS [%] I/h 0.61 0.65 0.61 0.60 1.02 0.90 0.10
MEmr RMS [%] I/h NCAP NCAP NCAP NCAP NCAP NCAP NCAP
MErr Peak [%] I'h NCAP NCAP NCAP NCAP NCAP NCAP NCAP Trigger
MErmr DMRS [%] I/h NCAP NCAP NCAP NCAP NCAP NCAP NCAP
PhEr RMS [7] I/h NCAP NCAP NCAP NCAP NCAP NCAP NCAP
PhErr Peak [] I/h NCAP NCAP NCAP NCAP NCAP NCAP NCAP
PhErr DMRS [°] Ith NCAP NCAP NCAP NCAP NCAP NCAP NCAP
1Q Offset [dBc] —52.22 —52.32 —49.92
IQ Gain Imbalance [dB] NCAP NCAP NCAP
1Q Quadrature Error [°] NCAP NCAP NCAP Display
Freq Error [Hz] 0.51 0.09 -3.38
Timing Error [Ts] —6.30 -5.63 —8.52
OBW [MHz] 0.27 0.32
Current Avergg%l Min Max
TX Power [dBm)] 13.51 13.48 13.30 13.59
Peak Power [dBm] 18.40 18.60 17.80 19.50
RB Power [dBm] 13.48 1346 1337 1350 fa'-'r:‘::tga
100 1 100 0.00 % QPSK PUSCH 100.0 % LTE
PS: Connection Established Signaling
@ RRC State:  Connected ON
View .- =
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LTE Downlink 4x4 MIMO - Output Power measurement procedures

- Change the Scenario in the Configuration of LTE Signaling

.1CC —nx4

Duplex Mode
"||Soenario

FDD - Use Carrier Specific: [~

| search...|

1CC - nxd

#Base Band Unit
B-RF Settings
&-#RF Output (TX)

RFTX1
External Attenuation 0.00 dB
External Delay Compensation 0 ns
-#RF Input (RX)

RF1COM

RFRX1
External Attenuation 0.00 dB
External Delay Compensation [ ns
El-RF Frequency
#0perating Band
H-Additional Frequency Bands
E-DL
#Channel/Frequency

Frequency Offset 0 Hz

'SUA1&2

RF1COM

Band 66

67036 Ch 2170.0
Use Carrier Specific: [~

1CC - 1x1

2CC - nx2 nx2
2CC - nx4 nx2
2CC - nx2 nxd
2CC - nx4 nx4d
3CC - 1x1 1x1 1x1
3CC - nx2 1x1 1x1

=

|

|

MHz
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Set the RF Output/Input Connector and Converter for PCC.
ports correspond with RF Output (TX) Connector(s).

DL MIMO output

Duplex Mode

Scenario Seamh...l 1CC - nx4

jsua1s2 v

FDD ~ Use Carrier Specific: [

gﬂase Band Unit
‘RF Settings

E1-#RF Qutput (TX) Out 1

RF1COM
RFTX1
External Attenuation 0.00 dB
External Delay Compensation 0 ns

-#RF Input (RX)
RF1COM

RFRX1

External Attenuation 0.00 dB
External Delay Compensation 0 ns

~RF Frequency
#0Operating Band
H-Additional Frequency Bands
=-DL

#Channel/Frequency
Frequency Offset

Band 66

67036 Ch 2170.0

MHz

0 Hz Use Carrier Specific: [~

Back to the LTE Signal screen, set operating band, BW, channel and RB configurations for PCC
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Check the Throughput of DL 4x4 MIMO in LTE Rx Measurement.

& Stream 2
Max. Possible

Subframes
-8500 -7500 -6500 -5500 -4500 -3500 -2500 -1500 -500

Over All Stream 1
Relative  Absolute Relative  Absolute
99.99% 19598 99.99% 9799
0.01% 2 0.01% 1
0.00% 0 0.00%
0.01% 0.01%
Relative Relative
99.99% 99.999%

Connection Established
RRC State:  Connected

EVM RMS [%] I'h
EVM Peak [%] I'h
EVM DMRS [%] I/h
MErmr RMS [%] I/h
MErr Peak [%] I'h
MErmr DMRS [%] I/h
PhEr RMS [*] Ith
PhErr Peak [*] I/h
PhErr DMRS [*] Ith

1Q Offset [dBc]

10 Gain Imbalance [dB]
1Q Quadrature Error [7] Display
Freq Error [Hz]

Timing Error [Ts]

TX Power [dBm]
Peak Power [dBm]
RB Power [dBm]

@ Connection Established

RRC State: Connected

PS:
Select
View ...
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LTE Downlink Carrier Aggregation Combinations

The DL CA power measurement conditions for various CC’s combinations were determined according LTE DL CA SAR Test Exclusion guidance in TCB workshop note (April
2018). Only yellow highlighted cells need power measurement. The following power measurements were performed with a single carrier uplink; CA for this particular project

only supports one (1) uplink and up to four (4) downlinks.

LTE Release 10 Carrier Aggregation

Completely Completely Completely
Index 2CC Restriction Coveredby Index 3CC Restriction Coveredby Index 4cc Restriction Coveredby
Measurement Measurement Measurement
Superset Superset Superset
2CC#1 2A-2A 3CC#1 2A-4A-5A ACCH#1 41A-41D
2CC#2 2C 3CC#2 2A-4A-13A ACCH2 41C-41C
2CC#3 2A-4A 3CC#1 3CC#3 2A-5A-66A 4CCH#3 41E
2CC#H4 2A-5A 3CC#1 3CC#4 2A-66A-66A
2CC#H5 2A-12A 3CC#H5 4A-4A-5A
2CC#6 2A-13A 3CC#2 3CC#6 AA-4A-12A
2CC#H7 2A-17A 3CC#H7 5A-66A-66A
2CCH#8 2A-26A 3CC#8 5A-66C
2CC#9 2A-66A 3CC#4 3CC#H9 12A-66A-66A
2CC#10 4A-4A 3CC#H5 3CC#10 26A-41C B41 SCC Only
2CC#11 4A-5A 3CC#5 3CC#11 41A-41C
2CC#12 4A-12A 3CC#6 3CC#12 41D 4CC#1
2CC#13 4A-13A 3CC#2
2CC#14 4A-17A B17 SCC Only
2CC#15 5A-41A B41 SCC Only
2CC#16 5A-66A 3CCH#7
2CC#17 12A-25A
2CC#18 12A-66A 3CCH#9
2CC#19 26A-41A B41 SCC Only
2CC#20 41A-41A
2CCH#21 41C 3CC#11
2CC#22 66A-66A 3CC#H9
2CC#23 66B
2CC#24 66C 3CC#8
Note:

Only yellow highlight cells need power measurement according to LTE DL CA SAR test Exclusion in TCB workshop (April.2018).
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LTE Release 10 Carrier Aggregation
Completely
Index 5CC Restriction Coveredby
Measurement
Superset
5CC#1 41C-41D
Note:

Only yellow highlight cells need power measurement according to LTE DL CA SAR test Exclusion in TCB workshop (April.2018).
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LTE Release 10 Carrier Aggregation with 4x4 MIMO

Completely Completely Completely
Index 2cC Restriction Covered by Index 3cC Restriction Covered by Index 4CC Restriction Covered by
Measurement Measurement Measurement
Superset Superset Superset
2CC#1 2A-[4A] 3CC#1 3CC#1 2A-[4A]-5A ACC#1 [41A]-41D
2CCH#2 2A-[66A] 3CC#3 3CC#2 2A-[4A]-13A ACCH#2 41A-[41D]
2CC#3 [4A]-4A 3CC#6 3CC#3 2A-5A-[66A] ACCH#3 [41A]-[41D]
2CCH4 [4A]-[4A] 3CC#7 3CC#4 2A-[66A]-66A ACCH4 [41C]-41C
2CC#5 [4A]-5A 3CC#7 3CC#5 2A-[66A]-[66A] ACCH#5 [41C]-[41C]
2CCH#6 [4A]-12A 3CC#8 3CC#6 [4A]-4A-5A ACCH#6 [41E]
2CC#7 [4A]-13A 3CC#7 [4A]-[4A]-5A
2CC#8 [4A]-17A B17 SCC Only 3CC#8 [4A]-4A-12A
2CCH#9 5A-[66A] 3CC#3 3CCH#9 5A-[66A]-66A
2CC#10 12A-[66A] 3CC#13 3CC#10 5A-[66A]-[66A]
2CC#11 26A-[41A] B41 SCC Only 3CC#11 5A-[66C]
2CC#12 [41A]-41A 3CC#12 12A-[66A]-66A
2CC#13 [41A])-[41A] 3CC#13 12A-[66A]-[66A]
2CC#14 [41C) 3CC#17 3CC#14 26A-[41C] B41 SCC Only
2CC#15 [66A]-66A 3CC#12 3CC#15 [41A]-41C
2CC#16 [66A]-[66A] 3CC#13 3CC#16 41A-[41C]
2CC#17 [66B] 3CC#17 [41A]-[41C]
2CC#18 [66C] 3CC#11 3CC#18 [41D] ACCH#3
Note:

Only yellow highlight cells need power measurement according to LTE DL CA SAR test Exclusion in TCB workshop (April.2018).
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LTE Release 10 Carrier Ag

regation with 4x4 MIMO

Completely
C d b
Index 5CC Restriction overed by
Measurement
Superset
5CCH1 [41C]-41D
5CC#H2 41C-[41D]
5CC#3 [41C]-[41D]
Note:

Only yellow highlight cells need power measurement according to LTE DL CA SAR test Exclusion in TCB workshop (April.2018).
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Single Carrier Downlink 4x4 MIMO output power results
DL 4x4 MIMO
LTE Bands Modulation BW Channel Freq. (MHz) RB/Offset LTE Rel 8 Tx. Power Tx. Power Delta
(MHz) [dBm]
[dBm]
4 QPSK 20 20175 17325 1/49 23.82 23.8 -0.02
41 QPSK 20 39750 2506 1/0 24.48 24.43 -0.05
66 QPSK 20 132072 1720 1/49 23.79 23.75 -0.04

Note:

According to LTE Test Conditions in TCB workshop (May, 2017), SAR is excluded for LTE downlink 4x4 MIMO operation when uplink output with DL MIMO does not exceed
highest uplink output power configuration without DL MIMO by more than 1/4 dB. And for DL MIMO with carrier aggregation, the same SAR test exclusion procedure is

considered.
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DL CA output power results

Bands UL
E-UTRA CA PCC_ | scCl | scca | sccs | scca | sccs | scce pCC C #XTEP::'; LTIEPR:J;? n
PR [ g 4th Band | Mode (;sz) Channel LFM’:; kB o::Set Band &HWZ) Channel &;‘1) Band [@8m] | [dBm]
2A2A A 2 QPSK | 20 | 18700 | 1860 1 49 2 20 700 | 1940 2 2435 24.28 007
2 2 2 QPSK |20 | 18700 | 1860 T 49 2 2 700 | 1940 2 %35 2426 0,08
A12A 2A 2 QPSK 2 18700 1860 1 49 2 20 700 1940 12 24, 24.35 0
12A 12 QPSK 1 23095 707.5 1 25 12 10 5095 7375 2 24, 2451 0.12
2ATTA 2 2 QPSK |2 18700 | 1860 1 29 2 20 700 | 1940 17 2, 2435 0
A26h A 2 QPSK |2 18700 | 1860 T [ 2 20 700 | 1940 26 2, 24.26 009
26A 2% | QPSK | 15 | 26865 | 835 1 0 26 15 8865 | 8765 2 2417 2415 002
4ATTA W 4 QPSK | 20 | o075 | 17325 | 1T 49 4 2 2175 | 21325 | 17 2382 2369 013
5A-41A 5A 5 QPSK 10 20525 836.5 1 25 5 10 2525 8815 41 24.22 2418 -0.04
190250 12A 12 QPSK 10 23095 707.5 1 25 12 10 5095 7315 25 24.63 2453 0.1
25A 25 | QPSK | 20 | 2635 | 18825 | 1 29 25 20 8365 | 10625 | 12 24.24 2412 012
26A41A 26A 2 | QPSK | 15 | 26865 | 835 1 0 26 15 8865 | 8765 | 41 2417 2414 003
4IA4IA 41A 4T | opSK | 20 | 39750 | 2506 1 0 4 20 | 39750 | 2506 4T 2448 2441 007
668 668 6 | Qpsk | 15 | 13322 | 1715 1 0 66 15| e6ores | 215 66 2373 2368 005
2A 2 QPSK 20 18700 1860 1 49 2 20 700 1940 4 24.35 2431 -0.04
2A4A5A i 4 QPSK |20 | 20050 | 1720 T 39 4 20 2050|2120 2 2381 2371 01
5A 5 QPSK | 10 | 20525 | 8365 1 25 5 10 2525 | 88L5 2 2422 24.09 013
A 2 QPSK | 20 | 18700 | 1860 1 [ 2 20 700 | 1940 4 2435 2429 006
2M4AL3A W 4 QPSK |20 | 20050 | 1720 1 49 4 20 2050 | 2120 2 2381 2376 005
13A 13 QPSK 10 23230 782 1 25 13 10 5230 751 2 2332 2321 -0.05
2A 2 QP 2 18700 1860 1 2 700 194( 4.35 24.32
2A5A66A A 5 P I 20525 | 6365 T 5 2525 | 88l 4.22 2.2
66A 6 | oP B 132322 | 1745 T 66 66786 | 214! 367 2362
AGOAGOR ) 2 QP 2 16700 | 1860 1 2 700 | o4 435 %22
66A 6 | Qpsk | 20 | 132072 | 1720 T 49 66 20 | 6653 | 2120 66 2379 2372 007
4AAASA 4A 4 QPSK 2 20050 1720 1 49 4 20 2050 2120 4 2381 23.75 -0.
5A 5 QP 1 20525 836.! 1 2! 5 2525 881. 4 4, 24,
A 4 QP B 20050 | 172 1 4 4 2050 | 212 4 3 23,
IAAAIZA 1A 2| on I 23095 | 707, 1 2 12 5095 | 731, 4 4 2,
A GRS 5A 5 QP 1 20525_| 836 1 2 5 2525 | 8L 66 4 2417 -
66A 6 | Qpsk | 20 | 132072 | 1720 T 49 66 20 | 6653 | 2120 66 2379 377 002
5A-66C 5A 5 QPSK 1 20525 836.5 1 2 5 10 2525 8815 66 24.22 2415 -0.07
66C 6 | QPsk | 2 132322 | 1745 1 4 66 20 | 6678 | 2145 66 2367 2362 005
2R GOAGoR 1A 12| Qpsk | 2309 | 1075 1 2 12 10 5095 | 7375 | 66 24.63 2456 007
66A 6 | Qpsk | 2 132072 | 1720 1 4 66 20| 6653 | 2120 66 2379 2367 012
26A-41C 26A % | QPSK | 15 | 26865 | 835 1 0 26 15 8865 | 8765 | 41 2417 24.08 009
P 41A 4T | Qpsk | 20 | 39750 | 2506 T 0 a1 20 | 39750 | 2506 41 2448 244 0,08
41C 41 QPSK 20 9750 2506 1 0 41 20 9750 2506 41 24.4¢ 24.47 -0.01
P 41A 4| opsk | 20 9750 | 2506 1 0 a1 20 9750 | 2506 4 2.4 2438 01
41D 4| QPsK | 20 9750 | 2506 1 0 a1 20 9750 | 2506 41 2.4 24.45 003
41C41C 41C 4| opsk | 2 9750 | 2508 1 0 4 20 9750 | 2508 4T 2.4 %3 013
41E 41E 4T | opSK | 20 | 39750 | 2506 1 0 41 20 | 30750 | 2506 4T 2448 2441 007
41C-41D 41C 41 QPSK 20 39750 2506 1 0 41 20 39750 2506 41 24.48 24.41 -0.07
41D 41 QPSK 20 39750 2506 1 0 41 20 39750 2506 41 24.48 24.47 -0.01
Note:

1. Per KDB 941225 DO5A LTE Rel. 10 KDB Inquiry Sheet: SAR is excluded for Carrier Aggregation when measured power does not exceed LTE Release 8 by more than a

1/4 dB.

2. When the same frequency band is used for both contiguous and non-contiguous in DL CA Intra band, power was measured using the configuration with the largest
aggregated bandwidth and maximum output power among the contiguous and non-contiguous in DL CA Intra band configurations.
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Appendix G - LTE Carrier Aggregation

DL CA with 4x4 MIMO output power results

ands UL
LTERe!8 | LTE Rel 1
E-UTRA CA Scci | sccz | scea | scca | sccs | scce PCC pCC scet el8 el10
configutation (BCS) BW Freg. | RB RE BW Freq BW Tx. Power | Tx. Power | - Delta
: B dB)
Mode | gy | Gl | ey L oftset | B0 | b | o | gy | B9 | gy | CPenne [dBm] | [dBm]
[AH3A P: 20175_| 17325 4 G 2175 | 21325 | 13 5230 2373
P: 23230 | 782 1 5280 | 751 14 2175 232
[4AT17A P: 20175_| 17325 4 4 2175_| 21325 7 5790 8
26A{4TA] P: 26865 | _83L. 8865 | 876 1] 620 1
P: 39750 | 2501 a1 39750 | 2506 490 4 7
[apaa 39750 | 2501 39750 | 2506 1] 490 4 4
AL {A1A] 39750 | 2501 a1 39750 | 2506 a1) 490 4 6
[668] 182322 | 17 [66) 66786 4 [66) 66879 7 7
16700 | 16 2 700 4 2] 2175 2
2A{4A]5A 20050 | 17, 1] 2050 2 900 238
20525 | 83 5 2525 1 900 2214
16700 | 16 2 700|194 14 2175 43
2A[4A}13A 20050 | 1720 ] 2050|212 900 2376
2330 | 782 13 5230 | 750 900 232
S 16700 | 1860 2 700|194 2525 4 E
2A5A{66A] SK 20525 | 8365 5 2525 | 88 900 0
SK 132322 | 1745 [66] 66786 900 E
SK 18700 | 1860 2 700 [66] 66536
2A(66A)-66A SK 132072 | 1720 [66] 66536 66 67036
SK 132072 |_1720 66 66536 [66] 67036 7 7
SK 18700 | 1860 2 700 [66) 66536 3 3
2A[66AH[66A)
(GoAHEEA SK 132072 |_ 1721 [66] 66536 [66) 67036 i 7
SK 20050 | 172 [ 2050 4 2300 7
[4A]-4A-5A SK 20050 172 4 2050 21 4 2300 6!
SK 20525 836. 5 2525 881, 4 2050 1!
[4AH4A}5A QPSK 20 20050 1720 1 49 [4] 20 2050 2120 [4] 20 2300 2381 2372 -0.09
QPSK 10 20525 836.5 1 25 5 10 2525 8815 [4] 20 2050 24.22 2415 -0.07
QPSK 20 20050 1720 1 49 [4] 20 2050 2120 4 20 2300 2381 237 -0.11
[4A]-4A-12A QPSK 20 20050 1720 1 49 4 20 2050 2120 [4] 20 2300 2381 2375 -0.06
QPSK 10 23095 707.5 1 25 12 10 5095 7375 [4] 20 2050 24,6 2458 -0.05
QPSK 1 20525 8365 1 25 5 10 2525 8815 66] 20 66536 24.2: 2413 -0.
SA-[66A]-66A QPSK 2 132072 1720 1 49 [66] 20 66536 2120 66 0 67036 23.7¢ 23.76 -0.
QPSK 2 132072 1720 1 49 66 20 66536 2120 [66] 0 67036 23.7¢ 2371 -0.

A TR ALIRRAT QPSK 1 20525 | 8365 1 25 5 10 2525 | 8815 66] 66536 4.2: 2419 0.
e QPSK 2 132072 | 1720 1 49 (6] 2 66536 | 2120 6] 67036 3.7 3.6 0.1
SA660) QPSK |1 20525 | 8365 T 2 5 2525 | 8815 66] 66786 4 4.1 006

QP 2 132322 | 174, T 4 66] 66786 | 214! [66] 66984 367 36 001

QP [l 23095 | 10 T 2 7] 5095 | 737 [66] 66536 4 4.5 007
12A{66A}66A QP 2 132072 | 17 T 4 166] 66536 | 2121 66 67036 3 37 0

QP 2 132072 |17, T 4 66 6653 | 2121 66] 67036 37 37 0

oA OOAIEOA] QP fl 23095 | 707, 1 2 12 5095 | 737 [66) 66536 456 45 006
it QP: 2 132072 | 17 4 6] 66536 | 212 66] 67036 3.7 3.7 0.04
26A-[41C] P: 26865 | 83L 8865 | 876 a1) 39750 012

. P: 7 2501 1] 9750 | 250 41490 01
taac P: 7 2506 9750 | 250 39948_|
P: 7 2506 9750 | 2501 4149 9
aatd P: 7 2506 9750 | 2501 39948_| 5
P: 7 2506 9750 | 2501 4149 214
tAa P: 7 2508 9750 | 250 3994 2144
P: 7 2508 9750 | 2501 4149 2436
(A1 P: 7 2506 9750 | 250 3994 2
P: 7 2506 9750 | 2501 4149 23
Ao P: 7 2501 9750 | _ 2501 39948_| 23
P: 7 2501 9750 | _ 2501 4149 4
HAHD) P: 7 2501 9750 | _ 2501 399 7] ,
P: 7 2501 9750 | 2501 8 0
pucpac P: 7 2501 9750 | 2501 4 7 011
[41CH41C] 7 2501 a1 39750 | 2506 1] 4 0
[416] 7 2501 a1) 39750 | 250¢ a1] 4
7 2501 a1) 39750 | 2506 a1) 4 4
pucrao 7 2501 39750 | 2506 8| 4 4
7 2501 39750 | 2506 399 4 3 <
ool 7 2501 1) 39750 | 2506 1] 39948_| 4 4 0
y 7 2501 41) 39750 | 2506 a1) 39948_| 4 3 011
peHuo] 7 2508 a1) 39750 | 2506 41) 399 4 244 -0.08

1. Per KDB 941225 DO5A LTE Rel. 10 KDB Inquiry Sheet: SAR is excluded for Carrier Aggregation when measured power does not exceed LTE Release 8 by more than a

1/4 dB.

2. When the same frequency band is used for both contiguous and non-contiguous in DL CA Intra band, power was measured using the configuration with the largest
aggregated bandwidth and maximum output power among the contiguous and non-contiguous in DL CA Intra band configurations.
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