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Introduction
In RAN#95 the issue of “Incorrect PMI Reporting in MIMO Operation” was discussed. It was agreed to further discuss this issue in RAN4#103e [1].
In this contribution we will provide our view on above issue based on the request from RAN#95.
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Incorrect PMI Reporting in MIMO Operation
The issue of “Incorrect PMI Reporting in MIMO Operation” was discussed in RAN#95e resulting in RAN4 being tacked to discuss further [1]:
	RAN4 is tasked to discuss and conclude on the following topics in Q2 to enable RAN#96 to make necessary decisions. 
· Existence and impact of the incorrect PMI reporting
· Usefulness of a demod requirement with no impact to other WGs.  
· Discuss if it is needed to define a new UE capability, e.g., in relation to a UE reference receiver.
The following point can be discussed in RAN4 if the workload allows. Otherwise, it can be discussed in RAN#96.
· Work scope and the number of RAN4 meetings needed to develop a requirement 



We see that in certain very limited situations, pilot contamination issues can be seen at the cell edge. It is however important to understand how often this can happen and what can be done seem from the network perspective to remedy the situation without having to introduce specific new requirements and/or new UE capability with relation to a UE reference receiver. In addition, this issue is coming late in the Rel-17 timeline, which makes it hard for companies to make time for detailed analysis of the issue as well as agree on new requirements.
Improvements in different areas can be considered to improve the situation. Here we understand that focusing on NW configuration using non-overlapping CSI-RS in neighbouring. In addition, it is also our understanding that the issue is likely not seen, when using modem receivers with up-to-date implementations.

There are certain vulnerable NW configurations (1x32 port CSI-RS, fully overlapping CSI-RS resource allocation/no randomization, etc.) that in combination with very early UEs (Rel-15 initial deployment, no FD CEst smoothing) can run into pilot contamination issues at the cell edge.
The pilot contamination effect is only observed for a limited number of NW CSI-RS configurations that are not used by all (arguably: most) deployments.
Using basestation configured with non-overlapping CSI-RS in neighbouring cells should be enough to avoid the issue.
When using modern receivers with up-to-date implementation, the issue is unlikely to be seen at all.
Based on above observations we have the following proposal:
Our view is, that the issue is seen in a limited number of situations due to only happening in the oldest deployed UEs, and can be avoided altogether by optimized network configuration. Hence, we do not see an immediate need for defining new requirements in RAN4.

Conclusion
In this contribution we have provided our views to the discussion on the issue of “Incorrect PMI Reporting in MIMO Operation”.

 We have made the following observations and proposals:

Incorrect PMI Reporting in MIMO Operation
1. There are certain vulnerable NW configurations (1x32 port CSI-RS, fully overlapping CSI-RS resource allocation/no randomization, etc.) that in combination with very early UEs (Rel-15 initial deployment, no FD CEst smoothing) can run into pilot contamination issues at the cell edge.
The pilot contamination effect is only observed for a limited number of NW CSI-RS configurations that are not used by all (arguably: most) deployments.
Using basestation configured with non-overlapping CSI-RS in neighbouring cells should be enough to avoid the issue.
When using modern receivers with up-to-date implementation, the issue is unlikely to be seen at all.
1. Our view is, that the issue is seen in a limited number of situations due to only happening in the oldest deployed UEs, and can be avoided altogether by optimized network configuration. Hence, we do not see an immediate need for defining new requirements in RAN4.

References
[1] [bookmark: _Ref100665511]RP-220948 - Moderator's summary for discussion [95e-28-R17-feMIMO]
