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1. Introduction
In RAN5#69, test cases for UL 64QAM were endorsed and the WI was closed. However, concern about the test time was expressed during the meeting and listed AP#69.2 which says “A reduction of test points in UL 64QAM RF tests is under investigation by RAN5 considering overlap with the corresponding QPSK/16QAM test case”.
This discussion paper will discuss about CA MPR and ACLR test points reduction for 64QAM and QPSK/16QAM.
2. Discussion

In RAN5#69, there was some idea of only testing 64QAM and skip 16QAM to reduce test time. Table 6.2.3A-1 is the requirements defined in RAN4 for 64QAM. From this table, it seems MPR for 16QAM and 64QAM are the same, however, the RB allocating conditions are quite different. Only test 64QAM cannot guarantee 16QAM requirements.
Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class C
	MPR (dB)

	
	25 RB + 100 RB
	50 RB + 100 RB
	75 RB + 75 RB
	75 RB + 100 RB
	100 RB + 100 RB
	

	QPSK
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 8
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 75
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 8 and allocation wholly contained within a single CC
	≤ 12 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 8 or allocation extends across two CC's
	> 12 or allocation extends across two CC's
	> 16 or allocation extends across two CC's
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3


Table 6.2.3A.1.4.1-1 is part of the test configurations for QPSK/16QAM CA MPR tests. Table 6.2.3A.1_1.4.1-1 is the corresponding test configurations for 64QAM CA MPR tests. As mentioned above, the RB allocations in RAN4 requirement table is quite different which leads to the testing RBs for 64QAM is different from the legacy test, i.e. the 64QAM RB allocations are unique which are not overlap with legacy ones.
Table 6.2.3A.1.4.1-1: Test Configuration Table

	CA Configuration / NRB_agg
	DL Allocation
	CC
MOD
	UL Allocation

	ID
	PCC
NRB
	SCCs
NRB
	PCC & SCC RB allocation
	
	NRB_ alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	29
	100
	100
	
	QPSK
	18
	P_18@0
	S_0@0
	
	

	30
	100
	100
	
	QPSK
	100
	P_100@0
	S_0@0
	
	

	31
	100
	100
	
	QPSK
	200
	P_100@0
	S_100@0
	
	

	32
	100
	100
	
	16QAM
	18
	P_18@0
	S_0@0
	
	

	33
	100
	100
	
	16QAM
	100
	P_100@0
	S_0@0
	
	

	34
	100
	100
	
	16QAM
	200
	P_100@0
	S_100@0
	
	

	35
	100
	100
	
	QPSK
	2
	P_1@0
	S_1@99
	
	

	NOTE 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1.
NOTE 2:
If in the CA Configuration UE supports multiple CC Combinations with the same NRB_agg , only the first of those is tested, according to the order on the Test Configuration Table list.


Table 6.2.3A.1_1.4.1-1: Test Configuration Table
	CA Configuration / NRB_agg
	DL Allocation
	CC
MOD
	UL Allocation

	ID
	PCC
NRB
	SCCs
NRB
	PCC & SCC RB allocation
	
	NRB_ alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	21
	100
	100
	
	64QAM
	18
	P_18@0
	S_0@0
	
	

	22
	100
	100
	
	64QAM
	1
	P_1@0
	S_0@0
	
	

	23
	100
	100
	
	64QAM
	2
	P_1@0
	S_1@0
	
	

	24
	100
	100
	
	64QAM
	100
	P_100@0
	S_0@0
	
	

	25
	100
	100
	
	64QAM
	200
	P_100@0
	S_100@0
	
	

	NOTE 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1.
NOTE 2:
If in the CA Configuration UE supports multiple CC Combinations with the same NRB_agg , only the first of those is tested, according to the order on the Test Configuration Table list.


From the above, we can see it is impossible to only test 64QAM and skip 16QAM without risk of passing an unsatisfied UE. 

However, it is observed that the approach to choose RB configurations in the legacy case is that use one test point per row in the MPR requirement table (plus MPR 0 dB case), and also one additional point with minimum allocation 1+1 RB for QPSK. Therefore, if we follow the same approach for 64 QAM, we could skip the 1+0 and 1+1 RB test points in 64QAM, after all, the 1RB and 2RB test are more demanding with QPSK since no power back off is allowed in that case.
3. Proposal
For 64QAM CA MPR and ACLR tests, the following points are proposed:

· Keep the CA 16QAM MPR and ACLR tests;
· Follow the legacy RB chosen approach and remove 1+0 and 1+1 RB test points in 64QAM;
· Remove the editor’s note in TC6.2.3A.1_1 MPR for CA UL 64QAM test and TC6.6.2.3A.1_1 ACLR for CA 64QAM test.
“Editor’s note : A reduction of test points is under investigation by RAN5 considering overlap with the corresponding QPSK/16QAM test case.”
The related CR in this meeting is R5-160462.
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