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Introduction
In the last RAN4 #88 meeting, a way-forward [1] was agreed to capture the progress in the RAN4 discussion for demodulation/SDR/CSI requirement for 8Rx-capable UE. In this contribution, we discuss the open issues in the SDR test for 8Rx capable UE.
Simulation results
Figure 1 shows the simulation result for SDR requirement for rank 6 and rank 8 for different 256QAM MCSs. For rank 6 transmission, it is shown that for MCS22, 85% of the max configured throughput is achieved at the SNR of 25.4dB. For rank 8 transmission, it is shown that 85% of the max configured throughput is achieved at the SNR of 25.6dB and 28.2dB for MCS21 and 22, respectively. Considering that 3.5% TxEVM assumed for 256QAM and impairment margin, our view is that it is desirable to choose the SDR test for 256QAM among the following two options:
Proposal 1. Define SDR test for 256QAM for 8Rx-capable UE based on 
· Option 1: Rank 6 with MCS22
· Option 2: Rank 8 with MCS21 

Table 1. FRC for FDD SDR tests
	
	
	# RBs
	# of coded bits
	TBS
	Code rate

	Rank 6 – MCS22
	SF 1, 4, 6, 9
	50
	144000
	105528
	0.7328

	
	SF 0
	41
	118080
	87936
	0.7447

	
	SF 5
	38
	109440
	78704
	0.7192

	
	SF 2, 7
	50
	134400
	105528
	0.7852

	
	SF 3, 8
	50
	139200
	105528
	0.7581

	Rank 8 – MCS21
	SF 1, 4, 6, 9
	50
	192000
	133208
	0.6938

	
	SF 0
	41
	157440
	110136
	0.6995

	
	SF 5
	38
	145920
	101840
	0.6979

	
	SF 2, 7
	50
	179200
	133208
	0.7433

	
	SF 3, 8
	50
	185600
	133208
	0.7177

	Note 1: 1 PDCCH symbol
Note 2: ZP CSIRS at SF3 and 8
Note 3: 8 Port NZP CSIRS at SF2 and 7
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Figure 1. Throughput in static channel with rank-6 (left) and rank-8 (right) transmission for 256QAM modulation
For 64QAM SDR test, our earlier paper discussed the suitable MCS levels considering the TxEVM [2]. In this paper, we reiterate our earlier proposal for 64QAM SDR test for completeness.
Proposal 2. SDR test for 8Rx UE is defined based on rank-8 transmission with the fixed MCS 23 for 64QAM scenario.
Applicability Rule
In 4Rx WI, applicability rule for SDR test is defined such that the weighted sum of aggregated bandwidth by the MIMO layer supported in each CC is used as a metric to find the appropriate CA configuration to be tested for SDR. In 8Rx WI, RAN4 can follow the similar approach with a slight modification. 
Weighting the BW by MIMO layer in 4Rx WI is from the fact that the transport block size is roughly doubled for four-layer capable CC. For instance, in R.68-2 FDD and R.68-4 FDD used for 2-layer and 4-layer CC for 256QAM, the transport block size is 1.73x larger in 4-layer CC and hence roughly approximated as a factor of two. 
In 8Rx case, however, the higher sensitivity to the impairments including TxEVM and another implementation limitation would prevent running the SDR test at the target code rate as high as the four-layer counter part. For example, when the SDR test for 8Rx-capable UE is defined based on rank-8 transmission with MCS21, the peak throughput is increased by only 2.72x and 1.57x compared to 2-layer and 4-layer CC. Therefore, approximating the effective data rate by a factor of 4 and 2 becomes increasingly suboptimal. To this end, we propose to incorporate additional scaling factor to account for the relatively lower target code rate used in the rank-6/8 transmission.
Proposal 3. For SDR test of 8Rx-capable UE, CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure.
[bookmark: _GoBack]-	Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as
	


where  is number of CCs, , is MIMO layer, bandwidth of CC , and  for  and  for . 
-	When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 8 layer CCs. 
-	The procedure applies also for single carrier using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
Conclusions
In this paper, we discussed the open issues in the SDR test for 8Rx-capable UE. The proposals made in this paper is summarized as follows.

Proposal 1. Define SDR test for 256QAM for 8Rx-capable UE based on 
· Option 1: Rank 6 with MCS22
· Option 2: Rank 8 with MCS21 

Proposal 2. SDR test for 8Rx UE is defined based on rank-8 transmission with the fixed MCS 23 for 64QAM scenario.
Proposal 3. For SDR test of 8Rx-capable UE, CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure.
-	Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as
	


where  is number of CCs, , is MIMO layer, bandwidth of CC , and  for  and  for . 
-	When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 8-layer CCs. 
-	The procedure applies also for single carrier using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
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