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1 Introduction

This document presents the summary of email discussion/approval [101-e-LTE-DL_MIMO_EE-UEFeatures-01] during RAN1 #101-e. According to the Chairman’s Notes:

	[101-e-LTE-DL_MIMO_EE-UEFeatures-01] Email discussion/approval for DL MIMO efficiency enhancements for LTE during RAN1 #101-e to resolve the FFS in FG 3-1 – Ralf (AT&T)


The following was discussed and agreed during RAN1 #101-e within the scope of [101-e-LTE-DL_MIMO_EE-UEFeatures-01].
2 Summary of Email Discussion/Approval [101-e-LTE-DL_MIMO_EE-UEFeatures-01]
The following table represents the version of the LTE UE feature list for MIMO efficiency enhancements agreed by RAN1 during RAN1 #100bis-e [1].
	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 without frequency hopping
	1. Support of additional 1~13 SRS symbols within normal UL subframes with repetitions,


	
	Yes
	N/A
	Network cannot utilize additional SRS symbols within normal UL subframes
	Per UE
	TDD only
	N/A
	FFS: How to capture the limitation that a UE may support additional SRS in cells with PUSCH, but not in PUSCH-less SCells. This may be realized by additional capability signaling (including new FG), or change the “additional SRS” (3-1) to per BoBC
	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
	Per UE + Per BoBC 
	N/A
	N/A
	The UE may report a single capability (per UE) that applies to all band combinations in which the BoBC capability is not present (similar to nonPrecoded-r13 or beamformed-r13)

Note: It is RAN1’s understanding that any further UE capability related details for indication of the gap for frequency hopping, if any, are within the purview of RAN4
	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
	Per UE + Per BoBC
	N/A
	N/A
	UE reports one or more of {1T2R, 1T4R, 2T4R_2pairs, 2T4R_3pairs}

 

The UE may report a single capability (per UE) that indicates that the capability for additional SRS with antenna switching is the same as the capability for legacy SRS with antenna switching (given by BandParameters-v1530 and BandParameters-v1380) that applies to all band combinations in which the BoBC capability is not present.
 

 

Note: It is RAN1’s understanding that any further UE capability related details for indication of the gap for antenna switching, if any, are within the purview of RAN4
	Optional with capability signalling

	
	3-2
	Virtual cell Id
	1. Support of virtual cell ID for legacy (Rel-15 and earlier releases) SRS.
	
	Yes
	N/A
	Network cannot utilize the virtual cell ID for SRS
	Per UE
	TDD only
	N/A
	
	Optional with capability signalling

	
	3-2A
	Virtual cell Id
	1. Support of virtual cell ID for additional SRS symbol(s) within normal UL subframes.
	
	Yes
	N/A
	Network cannot utilize the virtual cell ID for SRS
	Per UE
	TDD only
	N/A
	
	Optional with capability signalling


Companies are invited to provide their views on how to resolve the FFS in FG 3-1 in the following table. 

	Company
	Comments/Questions/Suggestions

	Qualcomm
	Our preference would be to introduce a new FG as follows:
3-x
Additional SRS symbols within normal UL subframes with SRS carrier switching
1. Support of additional 1~13 SRS symbols within normal UL subframes with SRS carrier switching
3-1, SRS carrier switching
Yes

N/A
Network cannot utilize additional SRS symbols within normal UL subframes with SRS carrier switching
Per Band Pair of Band combination
N/A
N/A

For each band pair for which the UE reports SRS carrier switching capability (retuningTimeInfoBandList), the UE indicates whether additional SRS within normal UL subframes can be used.
Optional with capability signalling

These are the reasons:

· SRS CS is not widely deployed today. It is unclear if the set of operators that will deploy SRS CS will also implement additional SRS (and vice-versa). Thus, there may not be IODT opportunities to test these two features together.

· The complexity of additional SRS (from RF point of view) is further exacerbated by the combination with SRS CS. For example, in the case of intra-band contiguous CS, the impact of retuning is reduced, and thus it may be easier to implement the remaining RF operations (e.g. FH/AS) than the case of inter-band CS, where the retuning is requiring an almost complete reconfiguration of the front-end. In general, the complications related to SRS CS are band-pair specific.
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