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1 Introduction
In RAN#101, the status report of RAN1 led Rel-18 WI of NR MIMO evolution for downlink and uplink lists the current progress [1]. The latest work item description of WI of NR MIMO evolution for downlink and uplink lists several work objectives that are relevant for RAN4 demodulation and CSI requirements work [2]. This discussion document is listing relevant work objectives and gives corresponding observations and proposals.

2 Discussion
[bookmark: _Hlk95316233]2.1 Background
The latest work item description of WI of NR MIMO evolution for downlink and uplink lists three work objectives that are relevant for RAN4 demodulation and CSI requirements work.
1) Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
2) Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
· Striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS
3) Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32
In this discussion document we are going to cover these three objectives in the following chapters. Rel-16/17 Type-II codebook refinement will be covered in Chapter 2.2. Larger number of orthogonal DMRS ports for downlink MU‑MIMO will be covered in Chapter 2.3.
The general view to these 3 features is that there is lot of work under one work item. We are wondering if RAN4 has enough time to complete all 3 features in time with high quality or should RAN4 consider descoping some parts.
Observation #1: There is lot of work in these 3 features in total for single work item.
Proposal #1: We propose RAN4 to consider if there is enough time to complete all 3 feature or should some parts be descoped.
2.2 Rel-16/17 Type-II codebook refinement
[bookmark: _Hlk146741495]This Rel-18 MIMO evolution feature add new Enhanced Type II and Further enhanced Type II port selection codebooks for predicted PMI.
In scope of this feature, we would suggest focusing on only one codebook.
Proposal #2: We propose limit the scope to Enhanced Type II codebook for predicted PMI.
Proposal #3: We propose limit the scope to PMI reporting tests.
New CR defines N4 parameter for reporting as follows: “The reported PMI indicates predicted precoder matrices associated with N4 consecutive slot intervals, each with duration of d slots, where the value of N4∈{1,2,4,8} is configured by higher layer parameter N4.”
We suggest to start actual work by finding good N4 parameter and doppler pairs where reasonable gains can be achieved compared to random PMI.
Proposal #4: We propose to find feasible N4 parameter and doppler pairs.
2.3 Larger number of orthogonal DMRS ports for downlink MU-MIMO
This Rel-18 MIMO evolution feature doubles number of DMRS ports from the legacy releases. Intended use case for increased number of DMRS ports is for MU-MIMO.
In RAN4 Rel-18 MIMO enhancements work item network assistance signalling and requirements are being defined for advanced receiver in MU-MIMO scenario. This work is still on-going with several controversial issues and therefore we think advanced receiver for MU-MIMO should not be consider in Rel-18 scope for larger number of DMRS ports.
Observation #2: Advanced receiver for MU-MIMO work is still on-going and not concluded.
Proposal #5: We propose to limit scope of larger number of DMRS ports to legacy (MMSE-IRC) receiver.
In Rel-17 requirements were defined to MU-MIMO scenarios using MMSE-IRC receiver assumption. These tests can be considered as a good starting point if requirements for larger number of DMRS ports would be defined.
Proposal #6: We propose to consider Rel-17 MU-MIMO tests as a starting point of test parameters with extended use of new DMRS port configurations.
2.4 Enhancements of CSI acquisition for CJT targeting FR1 and up to 4 TRPs
This Rel-18 MIMO evolution feature adds new Enhanced Type II and Further enhanced Type II port selection codebooks for Coherent Joint Transmission (CJT). Intended use case is targeting FR1 and up to 4 TRPs.
In the last RAN#101 some companies shared their concern that Rel-18 CJT work item considered only ideal time and frequency synchronization. In practical deployment there may be challenges to guarantee feasible coherence between TRPs. Due to this feedback our main concern would be to confirm if Rel-18 CJT implementation is feasible in practical deployment or would more work be needed in Rel-19 for improved coherence between TRPs.
Observation #3: There has been concerns on coherence between TRPs in practical deployment.
Proposal #7: We propose feasibility of this Rel-18 feature should be analysed or studied first.
In actual scope of this feature, we would suggest focusing on only one codebook and limited number of TRPs to keep workload reasonable.
Proposal #8: We propose limit the scope to Enhanced Type II codebook for CJT.
Proposal #9: We propose limit the scope to 2 TRPs.
Proposal #10: We propose limit the scope to PMI reporting tests.

3 Conclusion

Observation #1: There is lot of work in these 3 features in total for single work item.
Proposal #1: We propose RAN4 to consider if there is enough time to complete all 3 feature or should some parts be descoped.
Proposal #2: We propose limit the scope to Enhanced Type II codebook for predicted PMI.
Proposal #3: We propose limit the scope to PMI reporting tests.
Proposal #4: We propose to find feasible N4 parameter and doppler pairs.
Observation #2: Advanced receiver for MU-MIMO work is still on-going and not concluded.
Proposal #5: We propose to limit scope of larger number of DMRS ports to legacy (LMMSE) receiver.
Proposal #6: We propose to consider Rel-17 MU-MIMO tests as a starting point of test parameters with extended use of new DMRS port configurations.
Observation #3: There has been concerns on coherence between TRPs in practical deployment.
Proposal #7: We propose feasibility of this Rel-18 feature should be analysed or studied first.
Proposal #8: We propose limit the scope to Enhanced Type II codebook for CJT.
Proposal #9: We propose limit the scope to 2 TRPs.
Proposal #10: We propose limit the scope to PMI reporting tests.
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