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1.	Introduction
The WF on MMSE-IRC for intra-cell inter-user interference was created at #98-bis-e meeting [1] and a feedback on a feasibility of PMI selection was requested to TE vendors. In this contribution we would like to show our views on the candidate options from a TE implementation also from an objective of this test. 

2.	Discussion
2.1 Background
 Below is an extract of the WF [1] from #98-bis-e for reference.
	· PMI selection and precoding matrix generation
· Option 1: Random based target UE PMI selection 
· Option 1A: Random selection based precoder generation with QRD orthogonalization processing as below
· Option 1B: Random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality
· Option 1C: Random PMI selection for both target and interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test
· Option 1D: Randomly select precoder from codebooks corresponding to number of MIMO layers equal to total number of MU MIMO layers (i.e. serving Rank + interference Rank) and take several columns from this precoder for serving UE signal and remaining columns for interference UE signal. 
· Option 2: Feedback-based target UE PMI selection
· Option 2A: If the feasibility can be confirmed by the TE vendor, use ZF precoding based on the reported PMI from the target UE, and the randomly generated PMI from the interference UE(s)
· Option 2B: Feedback-based PMI selection for the target UE, select the precoder for the interference UE to ensure the orthogonality 
· Option 2C: Feedback-based PMI selection for target UE, and random PMI selection for interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test 
· Option 3: Fixed precoding matrix for one or both co-scheduled UEs
· TE vendors’ feedback on the feasibility of the above options: 
· Keysight: 1A and 2A are of less feasibility. The preferences are in this order 3, 1C, 1B, 2B.
· R&S: 1A and 2A is very complex and not really feasible. Preference in order 3 > 1C >> 1B.
· Anritsu: Need more time to study.


2.2 Feasibility from a TE implementation viewpoint
 If we simply compare the options from a TE implementation point of view, our study result of complexity is as follows. 
Option 3 < 1C = 1D ≤ 1B << 2C ≤ 2B << 1A < 2A
Option 3 is the easiest to implement the test feature, which is followed by option 1C and they are aligned with views from other TE vendors. The feasibility of option 2x varies depending on a discussion regarding a timing when the reported PMI from the target UE shall be reflected to the precoding process. Combining this implementation viewpoint and the test purpose perspective, we have a different proposal from the order above. From the next sub-clause we’d like to show our views on each option. 

2.3 Consideration on a test purpose viewpoint
 To go straight to the point, our recommendation is to apply option 1C or 1B considering both the feasibility and the test purpose viewpoints. Assuming a purpose of this test is to verify an RF receiver performance of UE against the interference, we suppose that option 1 is the most appropriate and well-balanced method both from implementation and the test purpose.
Proposal 1: Apply option 1C or 1B to PMI selection and precoding matrix generation for intra-cell inter-user interference modeling.
 First, our understanding on option 2 is, roughly speaking this method is trying to derive the optimal precoding for the target UE by a feedback from the UE. Thanks to this procedure, we expect the obtained SINR with the target UE becomes enough that it makes the UE easier to pass this test, and as a consequence it may make the test difficult to differentiate an RF performance of each DUT against the interference.
Observation 1: Option 2 may make the test difficult to differentiate the RF performance of each DUT against the interference.
Second with option 1, since the system simulator generates PMI randomly, we assume this method is well suited to the test purpose. Though it might not be a suitable method to verify the best throughput of the target UE, we think that this option makes it easier to differentiate the RF performance of each DUT. In addition, the test condition for E-UTRA also utilize the random PMI selection as defined in TS36.101 [2] Annex B.4.2. 
Observation 2: Option 1 is suitable to differentiate the RF performance of each DUT. 
Third with option 3, it is not clear for now if the fixed precoding matrix can fulfill the test purpose with any UEs. There is a concern that there might be cases that obtained test results varies depending on the design of our test system, sometimes it may be easy to pass for a moment and then may become difficult to pass at a later timing. 
Observation 3: Option 3 is not clear if the fixed precoding matrix can fulfill the test purpose.
Next we would like to show our views on some of subset options.  
Option 1A:
 Though this option is moderately severe condition to the DUT since it is trying to carry out the random selection of precoding for the target UE, it is at the same time trying to achieve a good orthogonality with the interferer. The better the test equipment provides the orthogonal DL signals, easier for the UE to pass the test. And then this test under MU-MIMO condition becomes less meaningful. i.e. SISO test is enough. Also comparing with option 1B, an implementation complexity of option 1A is higher than option 1B while an available functionality is similar. So there seems to be less benefits to choose this option. 
Observation 4: Option 1A makes the test less meaningful to carry out under MU-MIMO condition. And there is less benefit compared to option 1B from the implementation point of view.
Option 1B & 1C:
We assume these options are well balanced from the test purpose and feasibility point of view. Whether the interferer shall maintain an orthogonality or not is up to the group’s decision.
Observation 5: Option 1B & 1C are well balanced from the test purpose and feasibility point of view.
Option 1D: 
 Similar to option 1C?

3. Conclusion
In this contribution, we showed our views on the choice of PMI selection and precoding matrix generation for intra-cell inter-user interference modeling.
Proposal 1: Apply option 1C or 1B to PMI selection and precoding matrix generation for intra-cell inter-user interference modeling.
Observation 1: Option 2 may make the test difficult to differentiate the RF performance of each DUT against the interference.
Observation 2: Option 1 is suitable to differentiate the RF performance of each DUT. 
Observation 3: Option 3 is not clear if the fixed precoding matrix can fulfill the test purpose.
Observation 4: Option 1A makes the test less meaningful to carry out under MU-MIMO condition. And there is less benefit compared to option 1B from the implementation point of view.
Observation 5: Option 1B & 1C are well balanced from the test purpose and feasibility point of view.
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