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1	Introduction
Following the decision in RAN#79 meeting, there was a separate email discussion on the scope of the LTE MIMO enhancement work in Rel-16 time frame. The email discussion was organized into two phases:
· Phase-1: aim to agree on a set of items to be included in the draft WID
· Phase-2: prepare a draft WID for discussion in RAN#80

2	Summary of Email Discussion
In Phase-1 email discussion, companies were requested to select one of the followings for the “Work Scope” field.
1. Specify: specify a normative support in Rel-16 
2. Potentially specify: perform study and, if needed, specify a normative support in Rel-16
3. Study: perform study for the purpose of potential specification in the upcoming release(s) after Rel-16 
4. Not needed: neither specification nor study is to be done in Rel-16
While there were proposals for specific enhancement items, there were strong views that LTE MIMO enhancement is not needed or lower priority. There was also a comment that whether LTE MIMO enhancement work should start now or should start later in Rel-16 needs discussion. Companies showed a strong preference to avoid impact on hardware implementation if an enhancement(s) is specified in Rel-16. 
Companies’ responses are summarized in the tables below. Note that the position of companies who made a general comment that LTE MIMO enhancement is not needed or lower priority is indicated as “not needed” for each item listed in the kick-off email. 

L1: CSI enhancement
	
	Detailed technology item
	Work scope (no. of companies)
	Supporting companies
	Note and recommendation

	1
	Extension of advanced CSI (>2 beams, including Rel-14 leftovers)
	Specify (6)
	Ericsson, Huawei, Telstra, Telefonica, SoftBank, Samsung
	Note: there is not a good level of consensus that this enhancement is needed in Rel-16.

Recommendation: Not needed

	
	
	Potentially specify (0)
	
	

	
	
	Study (0)
	
	

	
	
	Not needed (10)
	CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, MediaTek
	

	1A
	Non-linear precoding
	Specify (0)
	
	Note: there is not enough level of interest in this item.

Recommendation: Not needed

	
	
	Potentially specify (1)
	IITH
	

	
	
	Study (0)
	
	

	
	
	Not needed (0)
	
	

	1B
	Explicit CSI feedback
	Specify (0)
	
	Note: there is not enough level of interest in this item.

Recommendation: Not needed

	
	
	Potentially specify (1)
	IITH
	

	
	
	Study (0)
	
	

	
	
	Not needed (0)
	
	

	2
	Others: Aperiodic IMR, CSI feedback for non-uniform antenna array, DMRS-based link adaptation, post-decoding CQI feedback
	Specify (3)
	Huawei, SoftBank Samsung
	Note: there is not a good level of consensus that the mentioned enhancements are needed in Rel-16.

Recommendation: Not needed

	
	
	Potentially specify (2)
	Telstra, Telefonica
	

	
	
	Study (1)
	Telecom Italia
	

	
	
	Not needed (11)
	Ericsson, CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, MediaTek
	




L2: Transmission mode dynamic switching
	
	Detailed technology item
	Work scope (no. of companies)
	Supporting companies
	Note and recommendation

	1
	Transmission mode dynamic switching between CRS-based TM3/4 and DMRS-based TM8/9/10
	Specify (2)
	Huawei, SoftBank
	Note: there is not a good level of consensus that this enhancement is needed in Rel-16.

Recommendation: Not needed

	
	
	Potentially specify (1)
	Vodafone
	

	
	
	Study (2)
	Telstra, Telefonica
	

	
	
	Not needed (12)
	Ericsson, CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, Samsung, MediaTek
	




L3: Beamforming for control channel
	
	Detailed technology item
	Work scope (no. of companies)
	Supporting companies
	Note and recommendation

	1
	Beamforming for control channel
	Specify (1)
	Huawei
	Note: there is not enough level of support.

Recommendation: Not needed

	
	
	Potentially specify (1)
	Telefonica
	

	
	
	Study (4)
	Telstra, SoftBank, Telecom Italia, Telus
	

	
	
	Not needed (12)
	Ericsson, CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, Samsung, MediaTek
	




L4: SRS enhancement
	
	Detailed technology item
	Work scope (no. of companies)
	Supporting companies
	Note and recommendation

	1
	SRS antenna switching among 8 antennas
	Specify (2)
	Huawei, SoftBank
	Note: there is not enough level of support.

Recommendation: Not needed

	
	
	Potentially specify (0)
	
	

	
	
	Study (1)
	Telefonica
	

	
	
	Not needed (12)
	Ericsson, CATT, ZTE, OPPO, Telstra, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, Samsung
	

	2
	Virtual cell ID for SRS
	Specify (4)
	Ericsson, Telefonica, Mitsubishi, SoftBank
	Note: this enhancement seems to have a benefit while it can be done without much effort. On the other hand, there is a strong view that this item is not needed.

Recommendation: Specify


	
	
	Potentially specify (3)
	Huawei, Telstra, Samsung
	

	
	
	Study (0)
	
	

	
	
	Not needed (9)
	CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange
	

	3
	SRS coverage enhancement
	Specify (3)
	Huawei, Telstra, SoftBank
	Note: there is not enough level of support.

Recommendation: Not needed

	
	
	Potentially specify (2)
	Ericsson, Vodafone
	

	
	
	Study (2)
	Telefonica, Mitsubishi
	

	
	
	Not needed (10)
	CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, Samsung
	

	4
	SRS power control
	Specify (1)
	Huawei
	Note: there is not enough level of support.

Recommendation: Not needed

	
	
	Potentially specify (1)
	Telstra
	

	
	
	Study (2)
	Telefonica, SoftBank
	

	
	
	Not needed (11)
	Ericsson, CATT, ZTE, OPPO, Nokia, Intel, LGE, Qualcomm, AT&T, Orange, Samsung
	

	5
	Allow triggering or configuration of semi-persistent SRS.
	Specify (1)
	Huawei
	Note: there is not enough level of interest.

Recommendation: Not needed

	
	
	Potentially specify (0)
	
	

	
	
	Study (1)
	SoftBank
	

	
	
	Not needed (1)
	Telstra
	



3	Proposal
Taking into account the views expressed during the email discussion, it is proposed to include the followings in the WID for LTE MIMO enhancement in Rel-16. 
· Specify the use of virtual cell ID for SRS sequence generation
The moderator doesn’t recommend including the other items in the WID. Nevertheless, there can be further discussion about them in RAN#80 and the WID may be revised according to the conclusion.

