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1.	Introduction
[bookmark: _GoBack]This paper provides the SNR estimations for FR2 test cases for MPR CA and ACLR CA test cases, and proposes the testability limit and MU value for “influence of noise”. Note that the similar analysis is already provided in [1] for single carrier test cases.
2.	Discussion
2.1.	CA MPR 
For PC3, MPR required are defined in 6.2A.2.4 in 38.101-2.
[bookmark: _Toc21340788][bookmark: _Toc29805235][bookmark: _Toc36456444][bookmark: _Toc36469542][bookmark: _Toc37253951][bookmark: _Toc37322808][bookmark: _Toc37324214][bookmark: _Toc45889737][bookmark: _Toc52196394][bookmark: _Toc52197374][bookmark: _Toc53173097][bookmark: _Toc53173466]6.2A.2.4	Maximum output power reduction for power class 3
[bookmark: _Toc52196395][bookmark: _Toc52197375][bookmark: _Toc53173098][bookmark: _Toc53173467]6.2A.2.4.1	Maximum output power reduction for power class 3 intra-band contiguous CA
For power class 3, MPR for intra-band contiguous UL CA with contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	NOTE 1:	(Void).



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400 MHz, MPRC_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.3-1 if CABW  200 MHz, from Table 6.2.2.3-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.3-1 if BWchannel_CA  200 MHz, from Table 6.2.2.3-2 if BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3-1 and Table 6.2.2.3-2:
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
BWchannel_CA is the aggregated channel bandwidth of the UL CA configurationWhen different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth

For contiguous allocation, according to the above specification, the maximum MPR for CA (MPRC_CA ) is 9dB, which is same as single carrier test case.
For non-contiguous allocation,  one more equation of MPR = max(MPRC_CA, -10*A +7.0) needs to be considered. Here, A = NRB_alloc / NRB_agg_C >= 0 hence the term(-10*A+7.0) does not give effect the largest MPR value( MPRC_CA = 9dB ).
The UL power level requirement depends on not only MPR but also T(MPR) and MBR values. According to the 38.101-2, the same T(MPR) and MBR value as single carrier case can be used for CA. Hence the value in Table 1 in [1] (quoted below) can be re-used for MPR intra-band CA test case (PC3, BWagg <= 400MHz).
Table 1 Delta SNR for MPR Intra-band contiguous CA
(metric = Peak EIRP based ACLR, PC3, BWagg <= 400MHz)
	
	UL Power
[dBm/400MHz]
	SNR
[dB]
	SNR
[dB]

	FR2a
	22.4-0.75-9-5=7.65
	15.25
	0.13

	FR2b
	20.6-0.75-9-5=5.85
	11.35
	0.31


[bookmark: p1]
Proposal 1 : For FR2 intra-band contiguous CA MPR (PC3, BWagg <= 400MHz), apply SNR=0.13dB for FR2a and SNR=0.31dB for FR2b
[bookmark: p2]Proposal 2 : For FR2 intra-band contiguous CA MPR (PC3, BWagg <= 400MHz), apply the same MU as single carrier MPR test
2.2 CA ACLR
As the maximum output power, maximum MPR, T(MPR), multi-band relaxation are the same as those in single carrier case, we can reuse the same analysis on the maximum testable MPR w/o relaxation from single carrier case[1]. Table 2 shows the maximum testable MPR (without any relaxation) for FR2 ACLR CA test case. These values are derived based on SNR=6dB(DSNR=1.0dB) threshold.
Table 2 Maximum testable MPR without relaxation for FR2 ACLR CA test
 (metric = Peak EIRP based ACLR, PC3, intra-band contiguous CA, BWagg <= 400MHz)
	
	FR2a
	FR2b

	ChBW (50MHz)
	9.5
	7.5

	ChBW (100MHz)
	7.0
	5.0

	ChBW (200MHz)
	5.0
	3.5

	ChBW (400MHz)
	3.0
	2.0


MPR value for each test points (as of 38.521-2 16.5.0) are summarized below. Note that the MPR value is the same for <= 200MHz and 400MHz as per Table 6.2A.2.4-1, while in single carrier MPR they are different. 
Table 3 MPR value for CA ACLR(intra-band contiguous, PC3, BWagg <= 400MHz)
	Default Conditions

	Environment　
	Normal

	Frequency
	Low and High range

	CC combination　
	Highest aggregated BW of the CA configuration

	SCS
	Lowest, Highest

	Test Parameters
	MPR

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
	

	1
	PCC
	Default
	Low
	N/A
	DFT-s BPSK
	Outer_1RB_Left
	7

	1
	SCCs
	Default
	Low
	N/A
	DFT-s BPSK
	Outer_1RB_Left
	

	2
	PCC
	Default
	High
	N/A
	DFT-s BPSK
	Outer_1RB_Right
	7

	2
	SCCs
	Default
	High
	N/A
	DFT-s BPSK
	Outer_1RB_Right
	

	3
	PCC
	Default
	Default
	N/A
	DFT-s BPSK
	Outer_Full
	5

	3
	SCCs
	Default
	Default
	N/A
	DFT-s BPSK
	Outer_Full
	

	4
	PCC
	Default
	Low
	N/A
	DFT-s QPSK
	Outer_1RB_Left
	7

	4
	SCCs
	Default
	Low
	N/A
	DFT-s QPSK
	Outer_1RB_Left
	

	5
	PCC
	Default
	High
	N/A
	DFT-s QPSK
	Outer_1RB_Right
	7

	5
	SCCs
	Default
	High
	N/A
	DFT-s QPSK
	Outer_1RB_Right
	

	6
	PCC
	Default
	Default
	N/A
	DFT-s QPSK
	Outer_Full
	5

	6
	SCCs
	Default
	Default
	N/A
	DFT-s QPSK
	Outer_Full
	

	7
	PCC
	Default
	Low
	N/A
	DFT-s 16QAM
	Outer_1RB_Left
	7

	7
	SCCs
	Default
	Low
	N/A
	DFT-s 16QAM
	Outer_1RB_Left
	

	8
	PCC
	Default
	High
	N/A
	DFT-s 16QAM
	Outer_1RB_Right
	7

	8
	SCCs
	Default
	High
	N/A
	DFT-s 16QAM
	Outer_1RB_Right
	

	9
	PCC
	Default
	Default
	N/A
	DFT-s 16QAM
	Outer_Full
	6.5

	9
	SCCs
	Default
	Default
	N/A
	DFT-s 16QAM
	Outer_Full
	

	10
	PCC
	Default
	Default
	N/A
	DFT-s 64QAM
	Outer_Full
	9

	10
	SCCs
	Default
	Default
	N/A
	DFT-s 64QAM
	Outer_Full
	

	11
	PCC
	Default
	Low
	N/A
	CP QPSK
	Outer_1RB_Left
	7

	11
	SCCs
	Default
	Low
	N/A
	CP QPSK
	Outer_1RB_Left
	

	12
	PCC
	Default
	High
	N/A
	CP QPSK
	Outer_1RB_Right
	7

	12
	SCCs
	Default
	High
	N/A
	CP QPSK
	Outer_1RB_Right
	

	13
	PCC
	Default
	Default
	N/A
	CP QPSK
	Outer_Full
	5

	13
	SCCs
	Default
	Default
	N/A
	CP QPSK
	Outer_Full
	


As the same manner as single carrier test, we propose following principle for the treatment of test points of which MPR excess the maximum testable MPR in Table 2.
[bookmark: p3]Proposal 3 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz), apply the relaxation of (MPR for test points – value in Table 2) > 0 for dBc value for FR2a.
For FR2b, it is proposed not to test the test points with MPR values bigger than those in Table 2.
[bookmark: p4]Proposal 4 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz), do not test the test points of which MPR values are bigger than maximum testable MPR (Table2) for FR2b.
The SNR value can be derived based on worst case MPR value of 9.0dB and is summarized in Table 4.
Table 4 SNR [dB] value for FR2  CA ACLR MU(Intra-band contiguous CA, PC3, BWagg <= 400MHz)
	
	FR2a
	FR2b

	ChBW (50MHz)
	0.74
	1.0

	ChBW (100MHz)
	1.0
	1.0

	ChBW (200MHz)
	1.0
	1.0

	ChBW (400MHz)
	1.0
	1.0


[bookmark: p5]Proposal 5 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz) , apply SNR in Table 4.
2.3 Test Tolerances
We can apply the same principle as single carrier test cases.
[bookmark: p6]Proposal 6 : Define TT for FR2 CA MPR with the same equation and the values as FR2 MPR for single carrier
[bookmark: p7]Proposal 7 : Define TT for FR2 CA ACLR with the same equation and the values as FR2 ACLR for single carrier

4.	Proposals
RAN5 is asked to endorse following proposals.
Proposal 1 : For FR2 intra-band contiguous CA MPR (PC3, BWagg <= 400MHz), apply SNR=0.13dB for FR2a and SNR=0.31dB for FR2b
Proposal 2 : For FR2 intra-band contiguous CA MPR (PC3, BWagg <= 400MHz), apply the same MU as single carrier MPR test
Proposal 3 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz), apply the relaxation of (MPR for test points – value in Table 2) > 0 for dBc value for FR2a.
Proposal 4 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz), do not test the test points of which MPR values are bigger than maximum testable MPR (Table2) for FR2b.
Proposal 5 : For FR2 intra-band contiguous CA ACLR (PC3, BWagg <= 400MHz) , apply SNR in Table 4.
Proposal 6 : Define TT for FR2 CA MPR with the same equation and the values as FR2 MPR for single carrier
Proposal 7 : Define TT for FR2 CA ACLR with the same equation and the values as FR2 ACLR for single carrier
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Assumptions

	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurement.
6GHz – 87GHz for spurious measurement.

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	+43 dBm (PC3 max beam peak)

	#6
	Temperature variation impact
	+18 to +28 degrees C

	#7
	UE power class
	PC3

	#9
	Characterization for QoQZ for spurious measurements
	N/A
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