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1 Introduction
The October email discussion on potential MIMO enhancements identified topics for the corresponding Rel-18 WID [1, 2], but RAN was not able to achieve a firm conclusion on most of the topics. In this contribution we elaborate further on selected topics, with justification as to their relevance for Rel-18 work.
2 Discussion on selected topics
In the Rel-18 workshop in June 2021, it has been identified by many players in 3GPP that improved Uplink performance is one of the key areas for enhancements in the next release. The discussion thread on UL enhancements [3, 4] covers only the aspects related to coverage and enhancements for lower and medium data rates, however there is a clear need for improving UL performance at higher data rates as well, in particular when considering CPE devices, FWA links etc. Hence, this discussion thread, and corresponding WID, should have a clear focus on delivering optimized UL performance, with only selected topics for DL enhancements, which in turn should be market-driven and focused.
Observation 1: Rel-18 MIMO enhancements should focus on UL performance optimization, with only selected topics for focused DL enhancements.
In the sequel we address the main topics proposed in [2], with our proposed revisions where applicable.
CSI-RS enhancement in high/medium velocities
Despite the fact 3GPP has worked on CSI enhancements for quite a few releases, which manifests itself on the different codebooks available for different purposes and conditions, it is also true that performance tends to degrade under moderate UE speeds already. For this reason, one of the areas identified for further work in [2] is:

· Study, and if justified, specify CSI enhancement, and possibly CSI-RS enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding

While we are essentially fine with the area for enhancements, we believe the study should include the use of DMRS for CSI acquisition, to reduce the measurement delay, CSI calculation delay (e.g., fewer ports to
measure), as well as improving timeline for certain CSI quantities. Hence, we make the following proposal:
Proposal 1: Adopt the revised objective below:
· Study, and if justified, specify 
· CSI enhancement, and possibly CSI-RS enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding
· usage of DMRS for CSI acquisition to reduce the measurement delay, CSI calculation delay, as well as improving timeline for certain CSI quantities

Coherent-Joint Transmission
Joint transmission in general can be supported in NR since Rel-15, in a transparent manner. Proponents argue that further optimization for non-transparent JT would be beneficial in some scenarios, and for that reason the following objective has been proposed:
· Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1

We would like to note that such objective implies on a significant about of work on DL enhancements, in particular for developments of new codebook(s) for the envisioned joint transmission configurations. This is a major effort and it would need to be properly dimensioned were it to be endorsed by RAN. In addition, further work is needed regarding SRS optimizations and DM-RS port dimensioning. Considering all those aspects and the very limited commercial success of similar efforts in LTE, we do not recommend such objective to be pursued in Rel-18.
Proposal 2: Do not develop enhancements for Coherent Joint Transmission in Rel-18, i.e.
· Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1

UL MIMO-focused objectives
Significant discussion has taken place on the UL MIMO-focused objectives, and they are more mature for incorporation into Rel-18.
Proposal 3: Confirm the objectives below for MIMO WID:
· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE] in the UL targeting CPE/ FWA/vehicle/Industrial devices
· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability
· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario
· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx

Miscellaneous revisions
Since the overall amount of work in the current WID draft in [2] is way beyond what could be reasonably expected to be allocated by RAN for the activity in Rel-18, we propose the additional revisions to narrow down the scope:
Proposal 4: Adopt the revisions below to further narrow down the scope of the WID:
· Specify to support larger number of orthogonal DMRS ports in UL
· Study, and if justified, specify overhead and/or Latency reduction with UE-initiated beam management/beam acquisition procedures
· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 

Finally, we believe the objective on extension of Rel-17 Unified TCI framework is mature and should be confirmed given the overwhelming level of support shown to it in the email discussions.
Proposal 5: Confirm the objective on extension of Rel-17 Unified TCI framework, i.e. :
· Specify extension of Rel-17 Unified TCI framework, e.g.,
· for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1) for multi-TRP schemes
· for multi-TRP, it includes multi-TRP schemes supported in Rel-16/Rel-17

3 Summary and Conclusions
In this document we provided our views on the MIMO enhancements based on the current status of the preparatory email discussions. We have made the following observations and proposals:
Proposal 1: Adopt the revised objective below:
· Study, and if justified, specify 
· CSI enhancement, and possibly CSI-RS enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding
· usage of DMRS for CSI acquisition to reduce the measurement delay, CSI calculation delay, as well as improving timeline for certain CSI quantities

Proposal 2: Do not develop enhancements for Coherent Joint Transmission in Rel-18.
Proposal 3: Confirm the objectives below for MIMO WID:
· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE] in the UL targeting CPE/ FWA/vehicle/Industrial devices
· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability
· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario
· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx
Proposal 4: Adopt the revisions below to further narrow down the scope of the WID:
· Specify to support larger number of orthogonal DMRS ports in UL
· Study, and if justified, specify overhead and/or Latency reduction with UE-initiated beam management/beam acquisition procedures
· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 
Proposal 5: Confirm the objective on extension of Rel-17 Unified TCI framework.
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