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Background
As per R4-2120709, there are still some open issues to be discussed in this meeting. In this paper, we provide our discussions on these open issues
Discussions
[bookmark: OLE_LINK157][bookmark: OLE_LINK158]PMI selection for Co-scheduled UE for 2TX and 4TX
The options for this issue are shown as follows:
	· Option 1: Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
· Option 2: Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Option 3: Use option 2 for rank 1+1 and option 1 for rank 2+2.


Based on our understanding, network always use orthogonization technique based on channel reciprocity by using SRS based channel estimation. In this test, PMI selection is random without any prior information so network’s real precoding process is not simulated at all even we use orthogonal PMI matrix for paired UEs. There are still large interference between the paired UEs at the receiving side even orthogonal precoding is simply used without channel detection .Therefore, we think it is more typical to use random PMI selection for co-scheduled UE. 
Observation 1: Selecting orthogonal PMI matrix for paired UEs during the test is not near to the real network behaviour without emulating the network’s real precoding process.
From our simulation results in [2], the performance difference for different PMI selection is only about 1dB for case with rank 1+1, we don't think the performance is the bottleneck for random PMI.
Observation 2: The performance difference for different PMI selection is only about 1dB for case with rank 1+1, the performance is not bottleneck for random PMI.
What’s more, random PMI selection will cause larger lager interference compared to orthogonal PMI selection and according to our simulation results [2], the performance gain for MMSE-IRC over MMSE-MRC is higher for case with random PMI selection compared to that with orthogonal PMI selection and hence the processing of MMSE-IRC will be better verified. 
Observation 3: the performance gain for MMSE-IRC over MMSE-MRC is higher for case with random PMI selection compared to that with orthogonal PMI selection and hence the processing of MMSE-IRC will be better verified.
From the perspective of complexity, PMI orthogonalization processing should be performed per PRB bundling size which means TE should perform PMI orthogonalization processing 26 times per TTI based on the assumption of 52RBs with 10MHz bandwidth and 15kHz SCS. This may cause high complexity and long test time.
Observation 4: TE should perform PMI orthogonalization processing 26 times per TTI based on the assumption of 52RBs with 10MHz bandwidth and 15 kHz SCS which may cause high complexity and long test time.
DMRS ports for case with rank 1+1
	· Option 1: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 2: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 3: Variable DMRS port mapping during the test.
· FFS the percent of each mapping and other details
· Number of CDM groups without data configuration for case with rank 1+1 if same CDM group is agreed for target UE and co-scheduled UE


From our simulation results in [2], different CDM groups configuration can bring slightly better performance than that for same CDM group configuration. One reason is that interference + noise covariance matrix can be calculated by using two CDM groups for option 2, while it can be calculated by using only one CDM group for option 1 with the assumptions that number of CDM groups without data configuration for paired UE is 1, another reason is impact on channel estimation. For case rank 2+2, the interference + noise covariance can be calculated by using two CDM groups, to cover different calculation procedures, it is better to consider option 1 for rank 1+1.
DMRS scrambling ID for target UE and co-scheduled UE
	· Option 1: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
· Option 2: Same scrambling ID for all cases
· Option 3: Configure variable scrambling ID during the test. FFS the details


The simulation results for cases with same scrambling ID vs different scrambling ID by using MMSE-IRC receiver are shown in Figure 2-1:
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Figure 2-1: Simulation results for cases with same scrambling ID vs different scrambling ID
From the results we can observe that scrambling ID configurations have negligible effect on performance.
Observation 5: Scrambling ID configuration has negligible effect on performance.
From the following extraction from TS 38.211, we can know that scrambling ID needs to be configured by higher layer for different scrambling ID, so Option 2 is the simplest implementation for test setup (Without scrambling id configuration from high layer, it equals to the cell ID). Option 3 will increase the test complexity and is not commonly used in real world.
	 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; 


Proposal: Use following parameters for intra cell inter user MMSE-IRC requirements definition:
· Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Same CDM group for both UEs for rank 1+1
· Same scrambling ID for all cases
Conclusion
[bookmark: _GoBack]In this paper, we provide our discussions on intra-cell inter-user MMSE-IRC receiver, the observations and proposals are:
Observation 1: Selecting orthogonal PMI matrix for paired UEs during the test is not near to the real network behaviour without emulating the network’s real precoding process.
Observation 2: The performance difference for different PMI selection is only about 1dB for case with rank 1+1, the performance is not bottleneck for random PMI.
Observation 3: the performance gain for MMSE-IRC over MMSE-MRC is higher for case with random PMI selection compared to that with orthogonal PMI selection and hence the processing of MMSE-IRC will be better verified.
Observation 4: TE should perform PMI orthogonalization processing 26 times per TTI based on the assumption of 52RBs with 10MHz bandwidth and 15 kHz SCS which may cause high complexity and long test time.
Observation 5: Scrambling ID configuration has negligible effect on performance.
Proposal: Use following parameters for intra cell inter user MMSE-IRC requirements definition:
· Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Same CDM group for both UEs for rank 1+1
· Same scrambling ID for all cases
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