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[bookmark: _Ref5850594]Introduction
On the Rel.17 enhancement for NR MIMO, the following initial guidance is given from the chairman in RAN#84 [1]:
· Enhancements motivated by current commercial deployments 
· Expand use cases
· E.g. Support for cases with high speed mobility, better support for FDD
[bookmark: _Ref8167685]Keeping this in mind, the following main enhancement areas for NR MIMO can be identified based on the contributions submitted in RAN#84 and RAN#85:
1. Enhancements for multi-beam operation
2. Enhancements for multi-TRP
3. Enhancements for UL MIMO transmission 
4. Enhancements for channel state information (CSI) related procedures 
5. Miscellaneous (other) MIMO enhancements

Discussion
Companies are encouraged to share their views on each of the enhancements areas considering the above guidance. This includes, for example, proposed features motivated with particular use cases, deployment scenarios, deficiencies in Rel.15/16 NR specification support, and/or associated potential benefits.  
For each area of enhancements, some example schemes ([highlighted in red inside square brackets]) are listed only for illustrative purposes, i.e. to help companies place schemes in suitable areas/sub-sections. 
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Multi-beam operation
The views from different companies are summarized in the following table.
Table 1 Multi-beam operation
	Company
	View 

	
	

	
	

	
	

	
	

	
	

	
	



[Enabling lower latency/overhead DL/UL beam selection for expanded use cases/deployment (e.g. high speed UEs, IIoT, future use cases such as >52.6GHz, NTN), including event-triggered, UE-assisted, and/or UE-triggered approaches; 
Extending multi-beam operation beyond intra-cell, i.e. to inter-cell mobility for fast HO; 
Enhanced support for UL multi-panel (including beam indication, panel-specific PC and/or TC) for, e.g. UL coverage enhancement @FR2, MPE impact mitigation, supporting fast panel selection and/or STxMP; 
…]

Multi-TRP
The views from different companies are summarized in the following table.
Table 2 Multi-TRP
	Company
	View 

	
	

	
	

	
	

	
	

	
	

	
	



[Left over from Rel.16 such as:
Facilitating M-TRP for PUSCH, PUCCH, PDCCH especially for URLLC use cases;
CSI enhancement for M-TRP operation;
Enabling M-TRP operation for >2 TRPs;
…]

UL MIMO transmission
The views from different companies are summarized in the following table.
Table 3 UL MIMO transmission
	Company
	View 

	
	

	
	

	
	

	
	

	
	

	
	



[Assessing the need for extension to 8-port transmission;
Enabling support for frequency-selective precoding (including DL control channel enhancements) for UL codebook-based transmission;
Enhancing SRS operation such as triggering of aperiodic SRS/CSI-RS, joint AP-SRS triggering across multiple UEs; 
Enhancements for TDD reciprocity such as high resolution precoding;
…]

Channel state information (CSI) related procedures
The views from different companies are summarized in the following table.
Table 5 CSI-related procedures
	Company
	View 

	
	

	
	

	
	

	
	

	
	

	
	



[Improving DL CSI acquisition timeline via, e.g. enhanced Z/Z’ and CPU utilization for advanced UEs;
Feasibility study on partial reciprocity (e.g. angle, delay) for FDD, e.g. to reduce CSI feedback overhead;
Feasibility study on Doppler domain compression or codebook enhancement to enable predictive CSI;   
…]

Miscellaneous (other)
The views from different companies are summarized in the following table.
Table 6 Miscellaneous (other)
	Company
	View 

	
	

	
	

	
	

	
	

	
	

	
	



[Enhanced RS design such as aperiodic TRS, lower PAPR SRS, enhancement on SRS design, e.g. to increase capacity;
Feasibility study on non-linear precoding;
…]
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