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1. Introduction
 In RAN4 #67, remaining details were finalized for additional CA demodulation test for bandwidth combination coverage. CRs for additional CA demodulation test cases are approved for Rel-10 [1] and Rel-11 [2]. For soft buffer management test, further agreement was reached for detail of test procedure as captured in WF [3]. 
· For CA soft buffer management test with asymmetric CA bandwidth combination
· Verify throughput performance of both main and secondary CC independently at 70% peak throughput
· Define FRC for secondary CC with same MCS/code rate as the main CC
· Performance of main CC will be determined as follows
· For 20MHz CC in 20MHz+X test for category 3 and 4 UE, reuse already defined CINR requirement of the 20MHz+20Mhz soft buffer test
· For 15MHz CC in 15MHz+10MHz test for category 3 UE, determine CINR requirement through simulation campaign
· Performance requirement of secondary CC is defined as CINR requirement for main CC + X dB
· X will be determined based on companies input in the next meeting
· Companies are required to provide simulation results for 15MHz CC in 15MHz+10MHz test for category 3 UE by RAN4 #68
· FRC: 64QAM, code rate = 0.39, TBS = 22920 as FRC
· PDSCH scheduled in SF 1, 2, 3, 4, 6, 7, 8, 9 (8 SF in one radio frame)
· Propagation channel : EVA5
· Antenna configuration : 2x2 low correlation
· with and without proper instantaneous buffer
· CINR: 0:1:30 dB
· Companies are required to provide relaxation number X on CINR requirement on secondary CC based on simulation
· assume 30Hz frequency offset on secondary CC in simulation
Main deviation from previous test procedure is to verify throughput performance of both main and secondary CC independently instead of aggregated throughput performance. In this contribution we provide simulation results for additional soft buffer management test and propose CINR requirement. 
2. Performance requirement of soft buffer management test
2.1. Test cases

Table 1 lists FDD soft buffer management test cases after introduction of additional test cases for asymmetric CA bandwidth support. Performance requirement for 20MHz CC of category 3 and category 4 UE are already defined in Rel-10. Considering both main and secondary CCs are tested independently, we need to determine performance requirements for following cases. FRCs are defined in [2]. 
· Test 4 15MHz CC: category 3 UE with R35-2 FDD
· Test 4 10MHZ CC:  category 3 UE with R35-3 FDD 

· Test 5 15MHz CC: category 3 UE with R.30-1 FDD
· Test 5 10MHz CC:  category 3 UE with R.11 FDD without scheduling subframe #0
· Test 6 15MHz CC:  category 4 UE with R35-2 FDD
· Test 6 10MHz CC:  category 3 UE with R35-3 FDD
Table 1. FDD soft buffer management test cases
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A (Note3), CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	4
	15MHz+10MHz
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (Note 1)
	[EVA5]
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (Note 1)
	
	
	TBD
	TBD
	
	

	5
	20MHz+XMHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	[13.2]
	3
	CL_A-A

	
	
	As defined in Note 4
	OP.1 FDD (Note 1)
	
	
	TBD
	TBD
	
	

	6
	20MHz+X MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	[15.8]
	4
	CL_A-A

	
	
	As defined in Note 5
	OP.1 FDD (Note 1)
	
	
	TBD
	TBD
	
	

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:      Test 1 may not be executed for UE-s for which Test 1A is applicable.
Note 3:      For UE category 5-8 test CA capability is CL_C; for UE category 3 test CA capability is CL_A-A and CL_C.

Note 4:      For UE category 3 test, 20MHz+X is the maximum aggregated bandwidth supported for the UE under test, where X is 10MHz or 15MHz. The reference channel is R.11 FDD without scheduling subframe #0 when X is 10MHz and R.30-1 FDD when X is 15MHz.

Note 5:      For UE category 4 test, 20MHz+X is the maximum aggregated bandwidth supported for the UE under test, where X is 10MHz or 15MHz. The reference channel is R.35-3 FDD when X is 10MHz and R.35-2 FDD when X is 15MHz.




Table 2 summarizes code rate of each FRC for information. It will help us understand the performance gap between CCs with different channel bandwidth. 
Table 2. Code rate of FRCs for soft buffer management test

	Channel bandwidth
	20MHz
	15MHz
	10MHz

	MCS 14
	TBS
	25456
	19080
	12960

	
	channel bits
	52800
	39600
	26400

	
	code rate
	0.4821
	0.4818
	0.4909

	MCS 17
	TBS
	30576
	22920
	15264

	
	channel bits
	79200
	59400
	39600

	
	code rate
	0.3861
	0.3859
	0.3855


2.2. Simulation results
Figure 1 shows per-CC throughput performance for soft buffer management test. As we can see in table 1, code rates among CCs with different channel bandwidth are well aligned for MCS 17. Thus, we observe performance gap as small as 0.2dB at 70% peak throughput in test 4 and test 6. However, for MCS 14, 10MHz CC has notably higher code rate than 15MHz or 20MHz CCs. This explains why we observe relatively bigger deviation for 10MHz CC in test 5. Based on this observation, we propose following. 
Proposal 1. Relax CINR requirement for secondary CCs by 0.5dB. 
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(a) Category 3 UE with MCS 17 (test 4)
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(b) Category 3 UE with MCS 14 (test 5)
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(c) Category 4 UE with MCS 17 (test 6)

Figure 1. per-CC throughput for soft buffer management test
3. Conclusions
In this contribution, we provide simulation results for additional soft buffer management test. Based on what we observe from simulation results, we propose following. 
Proposal 1. Relax CINR requirement for secondary CCs by 0.5dB. 

We recommend considering our simulation results and proposal in determining CINR requirement for soft buffer management test. 
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