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[bookmark: _Toc116995841]Introduction
The topic of MultiRx UE performance started in RAN4#106. For the question about introduction of CSI requirements it was agreed to only introduce PMI requirements for single-DCI transmission scheme [1]:
	Whether to introduce performance requirements for CSI reporting
· Agreement: 
· Introduce PMI reporting requirements for single-DCI transmission scheme. 




In this contribution we will address the remaining open issues related to defining PMI requirements and make new proposals if needed.

Simulation assumptions for CSI Requirements
Channel
In RAN4#106 it was brought up to study the validity of two times 2x2 H matrices assumption for mDCI based on incoming TRP AoA and UE beam orthogonality for spatial signal separation [1]:
	Channel
· Proposals
· Option 1: Study the validity of two times 2x2 H matrices assumption for mDCI based on incoming TRP AoA and UE beam orthogonality for spatial signal separation.




As stated in our contribution for RAN4#106, two-time 2x2 MIMO reception for mDCI might not provide with adequate performance due to lack of joint Rank Indicator reporting considering a 4x4 MIMO reception as UE beams might not always be spatially orthogonal.
Based on the antenna MCAD simulations provided in our general paper [2], two times 2x2 H matrix assumption is valid for a given SNR range depending on delta AoA of TRP probes in OTA chamber. This is also the case for delta AoA = 90 degrees.
It was agreed in RAN4#106 only to focus the CSI requirements for sDCI PMI, hence this issue on mDCI will only become relevant if the scope is extended to include CSI requirements for mDCI:
	Whether to introduce performance requirements for CSI reporting
· Agreement: 
· Introduce PMI reporting requirements for single-DCI transmission scheme. 




We see the issue of the validity of two times 2x2 H matrices assumption for mDCI to be important, however with the current agreement to focus on only creating PMI requirements for sDCI, the discussion on impact CSI requirements with mDCI can be postponed. 
In a postponed study cover the CSI validity of two times 2x2 H matrices assumption for mDCI, based on incoming TRP AoA and UE beam orthogonality for spatial signal separation.

Number of CSI-RS ports
In RAN4#106 the number of CSI-RS ports for defining CSI requirements was discussed [1]:
	Number of CSI-RS ports
· Proposals
· Option 1: 4-port per TRP.
· Option 2: 4 or 8-port per TRP.




In the above options, option 1 will provide a total of 8 CSI-RS ports whereas option 2 will provide a total of 8 or 16 CSI-RS ports. It is our view, that requirements shall be defined with a minimum of 4 ports per TRP and as an additional requirement 8 ports per TRP can be used.
As we read option 2 as an exclusive OR, we cannot support option 2.
4-port per TRP will match the baseline PMI from Rel-15 for each TRP. In addition, it will result in a total of 8-port for the full system.
Define CSI requirements with 4-port per TRP as a minimum. In addition to requirements with 4-port per TRP, requirements with 8-port per TRP can be included.

MCS
Which MCS to use for defining CSI requirements were discussed in RAN4#106 [1]:
	MCS
· Proposals
· Option 1: MCS13.




For initial simulation alignment, we support using MCS 13. If simulation results do not show feasibility with MCS 13, additional modulation and coding schemes can be considered.
We are fine using MCS13 for initial alignment of CSI requirements, to study the feasibility. 
Agree to use MCS13 for initial alignment of CSI requirements.

Time/frequency offsets
The time and frequency offset for defining CSI requirements were discussion in RAN4#106 [1]:
	Time/frequency offsets
· Proposals
· Option 1: Assume no time and frequency offsets between TRPs.




We are fine assuming no time and frequency offset between TRPs for initial alignment. It can later be discussed if the assumption holds. In CSI-RS the RS is known and TRP desync is not such an issue, when compared to the data desync case.
Assume no time and frequency offsets between TRPs.

[bookmark: _Toc116995848]Conclusion
This paper presents Nokia's view on the open issues with relation definition of PMI requirements for MultiRx Demodulation performance.
In the paper, the following Observations and Proposals were made:

1. We see the issue of the validity of two times 2x2 H matrices assumption for mDCI to be important, however with the current agreement to focus on only creating PMI requirements for sDCI, the discussion on impact CSI requirements with mDCI can be postponed. 
In a postponed study cover the CSI validity of two times 2x2 H matrices assumption for mDCI, based on incoming TRP AoA and UE beam orthogonality for spatial signal separation.

4-port per TRP will match the baseline PMI from Rel-15 for each TRP. In addition, it will result in a total of 8-port for the full system.
1. Define CSI requirements with 4-port per TRP as a minimum. In addition to requirements with 4-port per TRP, requirements with 8-port per TRP can be included.

We are fine using MCS13 for initial alignment of CSI requirements, to study the feasibility. 
Agree to use MCS13 for initial alignment of CSI requirements.

We are fine assuming no time and frequency offset between TRPs for initial alignment. It can later be discussed if the assumption holds. In CSI-RS the RS is known and TRP desync is not such an issue, when compared to the data desync case.
Assume no time and frequency offsets between TRPs.
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