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1	Introduction
There has been email discussion on NR/LTE MIMO enhancements according to the decision made in RAN#78 about handling of new WI/SI proposals. This contribution is a summary of the email discussion and makes a proposal for further discussion toward RAN#80 meeting. 

2	Summary of Email Discussion
Companies’ views on Rel-16 work for NR/LTE MIMO enhancements were shared in terms of technology areas as well as detailed technologies for each area. An excel spread sheet is attached to this contribution to show the overall landscape and the level of support for RAN1 work in the form of normative work or study for each technology area. In the following sections, the summary of email discussion is provided. 
2.1 NR MIMO enhancements
Twenty companies shared their views. Six major technology areas were identified during the email discussion, among which four have got significantly larger support than the other two. There were also views suggesting detailed technologies that in the moderator’s view were not belonging to any of the major areas. The identified technology areas and corresponding detailed technologies are shown in Table 1. 
Table 1: Summary of views on NR MIMO enhancements
	
	Technology Area for Enhancement
	No. of companies that showed support for RAN1 work
	Detailed Technologies

	N1
	MU-MIMO
	15
	Extension of Type II CSI feedback to rank > 2, L > 4

	
	
	
	Overhead reduction (for improved resolution) of Type II CSI feedback

	
	
	
	Non-linear precoding

	N2
	Multi-TRP / Multi-panel (introduce support of NC-JT)
	15
	Downlink control signaling enhancement

	
	
	
	CSI feedback enhancement

	
	
	
	UL multi-panel transmission

	N3
	DL/UL reciprocity (including partial reciprocity)
	6
	

	N4
	UL MIMO/coverage
	10
	Codebook

	
	
	
	Frequency selective precoding

	
	
	
	Transmit diversity

	N5
	Reference signal
	5
	SRS enhancement

	
	
	
	CSI-RS enhancement

	
	
	
	TRS enhancement

	
	
	
	PTRS enhancement

	
	
	
	DMRS enhancement

	N6
	Beam management
	13
	Beam recovery enhancement

	
	
	
	Beam selection/reporting enhancement

	
	
	
	Uplink beam management 

	
	
	
	Control channel beam management

	
	
	
	Others (signaling reduction & mobility enhancement)

	
	Others
	Suggestion from only one company for each bullet on the right
	- CW mapping for handling cross-link interference
- DL non-transparent TxD
- Some leftovers from Rel-15 (A-CSI on PUCCH, CSI feedback for non-uniform antenna array, DMRS-based link adaptation, post-decoding CQI feedback)
- Pre-committed CSI acquisition



2.2 LTE MIMO enhancements
Three companies shared their views. Four major technology areas were identified, all of which showed similar level of support. 
Table 2: Summary of views on LTE MIMO enhancements
	
	Technology Area for Enhancement
	No. of companies that showed support for RAN1 work
	Detailed Technologies

	L1
	CSI enhancement
	2
	Extension of advanced CSI (>2 beams, including Rel-14 leftovers)

	
	
	
	Others: Aperiodic IMR, CSI feedback for non-uniform antenna array, DMRS-based link adaptation, post-decoding CQI feedback

	L2
	Transmission mode dynamic switching between CRS-based TM3/4 and DMRS-based TM8/9/10
	2
	

	L3
	Beamforming for control channel
	2
	

	L4
	SRS enhancement
	3
	SRS antenna switching among 8 antennas

	
	
	
	Virtual cell ID for SRS

	
	
	
	SRS coverage enhancement

	
	
	
	SRS power control
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3	Proposal
On NR MIMO enhancement, the technology areas and detailed technologies proposed over email discussion seem to be beyond what can practically be handled by RAN1. Hence, it may be helpful to reduce the scope of further discussion toward RAN#80 taking into account the level of support for RAN1 work expressed over email discussion. 
Proposal 1: On NR MIMO enhancements, it is proposed to continue discussion on the following technology areas.
· N1: MU-MIMO
· N2: Multi-TRP / Multi-panel (introduce support of NC-JT)
· N4: UL MIMO/coverage
· N6: Beam management

On LTE MIMO enhancement, it seems premature to decide upon a direction for further discussion due to the limited participation in email discussion. There seems a need for change in the email discussion structure. 
Proposal 2: The moderator proposes to start separate email threads for NR MIMO enhancements and LTE MIMO enhancements after RAN#79. 

