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1	Introduction
In this contribution, we discuss the UE features for Rel-16 LTE DL MIMO.
[bookmark: _Ref178064866]2	Discussion
In [1], the outcome of the email discussion for the UE features for Release-16 are captured. Here we provide input to the discussion on the UE features related to Rel-16 LTE DL MIMO. 
Our proposed changes are introduced directly in Table 1, and commented below.
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[bookmark: _Ref37080820]Table 1: Proposed updates for UE features related to Rel-16 LTE MIMO.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	3.LTE DL MIMO efficiency enhancements
	3-1
	Additional SRS symbols within normal UL subframes
	1. Support of additional 1~13 SRS symbols within normal UL subframes with repetitions,


	SRS

	Yes
	N/A
	Network cannot utilize additional SRS symbols within normal UL subframes
	FFS Per UE
	Yes
	N/A
	
[bookmark: _Hlk37454871]FFS: With a report of the maximum number of SRS symbols the UE can transmit in one subframe,

	Optional with capability signalling

	
	3-1A
	Additional SRS symbols within normal UL subframes with frequency hopping
	with frequency hopping
	3-1
	Yes
	N/A
	Network cannot utilize frequency hopping for additional SRS symbols within normal UL subframes
	FFS Per UE
	Yes
	N/A
	FFS: with a report of up to 2 SRS bandwidth thresholds.
FFS: with a report of support of repetition when performing frequency hopping
	Optional with capability signalling

	
	3-1B
	Additional SRS symbols within normal UL subframes with antenna switching
	With antenna switching
	3-1
	Yes
	N/A
	Network cannot utilize antenna switching for additional SRS symbols within normal UL subframes
	FFS Per UE
	Yes
	N/A
	FFS on whether it is inherited from legacy capability signalling ue-TxAntennaSelection-SRS-1T4R-r15, ue-TxAntennaSelection-SRS-2T4R-2Pairs-r15, ue-TxAntennaSelection-SRS-2T4R-3Pairs-r15 or one of {1T2R, 1T4R, 2T4R_2pairs, 2T4R_3pairs} is reported as a R16 capability.
	Optional with capability signalling

	
	3-2
	Virtual cell Id
	1. Support of virtual cell ID for legacy (Rel-15 and earlier releases) SRS.
2. Support of virtual cell ID for additional SRS symbol(s) within normal UL subframes.
	SRS

	Yes
	N/A
	Network cannot utilize the virtual cell ID for SRS
	FFS Per UE
	No
	N/A
	
FFS whether component 2 is to be a separate FG.
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	



We have the following comments on the different feature groups:

· Regarding feature group 3-1, we think ‘reporting of the maximum number of SRS symbols the UE can transmit in one subframe’ is not needed.  it should be up to the gNB how many SRS symbols it wants to configure.  So, we suggest to delete the FFS under the Note column.

· Regarding feature group 3-2, keeping components 1 and 2 in the same feature group basically means that the UE indicates support of virtual cell ID, and the virtual cell ID can be used for legacy SRS or additional SRS.  We do not think that a separate feature group is needed for component 2.  If the UE supports additional SRS symbols which is indicated by component 1 of feature group 3-1, then whether the virtual cell ID is used for only legacy SRS or both legacy and additional SRS can be configured via higher layer parameter nSRS-Identity-Legacy. Hence, we suggest removing ‘for legacy (Rel-15 and earlier releases) SRS. 2. Support of virtual cell ID for additional SRS symbol(s) within normal UL subframes’ as indicated in Table 1.

· Regarding the Type column, there was guidelines sent to RAN1 from RAN2 in the LS R2-2002378.  RAN2 has provided the following guidleline regarding ‘per-BandCombination’ and ‘per-Band-of-a-BandCombination’:

‘4 	Minimize features “per-BandCombination” and “per-Band-of-a-BandCombination”
The number of features that require capability signaling with “per-BandCombination” and “per-Band-of-a-BandCombination” (FeatureSetPerCC) differentiation should be minimized. Such features cause an explosion in the size of the capability signaling and are even more severe when it comes to the number of possible configurations, making it impossible for the gNB to take all combinations into account. 
It would be of help for RAN2 to be informed of the reasons why “per-BC” or “per-band-of-a-BC” was considered necessary, and whether other alternatives were considered.’
	
  So, we prefer avoiding ‘per-BC’ and ‘per-band-of-a-BC’.  Our preference is to start with ‘Per UE’.


[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc37456390]For UE features related to Rel-16 LTE MIMO, agree on the updates captured in Table 1.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For UE features related to Rel-16 LTE MIMO, agree on the updates captured in Table 1.
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