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1	Introduction
RAN4#94-e discussed UE demodulation and CSI reporting requirements for NR eMIMO WI and agreed with the way forward [1]. One of the open issues in WF is whether to define PDSCH requirements based on Rel-16 DMRS sequence. 
	· Whether to define PDSCH requirement based on Rel-16 DMRS enhancement
· Option 1: Define one DL test to verify receiver processing of Rel-16 DMRS enhancement
· Option 1a: if defined, existing UE performance test cases can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification
· Option 1b: One new test case with test parameters modification
· Option 2: Not to define any new PDSCH performance requirement of Rel-16 DMRS enhancement



2	Discussion
2.1	Rel-16 DMRS sequence
RAN1 introduced new DMRS sequence targeting low PAPR in Rel-16. The difference of Rel-16 from Rel-15 DMRS sequence is the c_init. In Rel-16, c_init depends on CDM group, λ, associated with the DMRS port number p, although Rel-15 DMRS c_init is independent of λ. If we look the c_init formula in detail, c_init formula of Rel-15 and Rel-16 are identical if CDM group λ=0, which corresponds to DRMS port indexes p=1000/1001/1004/1005 in the case of PDSCH DM-RS configuration type 1.
Moreover, if we review the existing Rel-15 PDSCH demodulation requirements, the test cases using CDM group 1 are rank 3 or 4 test cases. If we set new PDSCH demodulation requirements by replacing the DMRS sequence with the Rel-16 sequence, this is only applicable for rank 3 or 4 scenarios which mean it is only applicable UEs with 4 receive antennas. 
Observation 1: Rel-15 DMRS sequence and Rel-16 DMRS sequence are identical for DMRS port index 1000/1001/1004/1005. If new UE performance tests are going to be defined by replacing the DMRS sequence, it is eventually applicable for UEs with 4 received antennas.
2.2	Simulation results and discussion
[bookmark: _GoBack]Figure 1 shows the PDSCH simulation results with Rel-16 DMRS sequence, where we reused Test 2 in TS38.101-4 Table 5.2.2.1.1-4, which is Rank 2 test with 64QAM 1/2. As we discussed in 2.1, the DMRS sequences are identical if the DMRS port index is 1000 or 1001. Therefore we set the DMRS port indexes to 1000/1002. We also note that we don’t consider PA non-linearity, e.g., clipping, on BS part as it is the assumption in RAN4 UE demodulation requirements. From the simulation results, we don’t see any performance difference between Rel-15 DMRS sequence and Rel-16 DMRS sequence. 
Observation 2: No performance difference between Rel-15 DMRS sequence and Rel-16 DMRS sequence. 

[image: ]
[bookmark: _Ref36832781]Figure 1	Comparison between Rel-15 DMRS sequence and Rel-16 DMRS sequence. 
3	Summary
Observation 1: Rel-15 DMRS sequence and Rel-16 DMRS sequence are identical for DMRS port index 1000/1001/1004/1005. If new UE performance tests are going to be defined by replacing the DMRS sequence, it is eventually applicable for UEs with 4 received antennas.
Observation 2: No performance difference between Rel-15 DMRS sequence and Rel-16 DMRS sequence. 
Based on the observations, we don’t see any motivation to define new PDSCH demodulation requirements with Rel-16 DMRS sequence. 
Proposal: Not to define any new PDSCH performance requirement of Rel-16 DMRS enhancement.
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Appendix
	
The UE shall assume the sequence  is defined by

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot,   is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 or 1_2 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 otherwise; 
-	 and  are given by
      -	if the higher-layer parameter dmrsDownlink-r16 in the DMRS-DownlinkConfig IE is provided


      where λ is the CDM group defined in clause 7.4.1.1.2. 
-	otherwise by 


The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1 or 1_2 in [4, TS 38.212] is used, otherwise .
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