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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· May 18th – 22nd: preparation phase (not for Rel-17 SIs)

· May 18th – 19th: FLs to prepare summary

· May 20th – 22nd: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for Rel-16 WIs with a total number of email thread budget (instead of per sub-agenda budget as for other WIs, as detailed in the next two slides)

· In the email approval phase, multiple email threads may be used (& announced accordingly)

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please. 


All Sections except Section 3 were exclusively prepared by the moderator of the agenda item. Specifically, Section 2 is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #101-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #101-e with recommendations captured in Section 4.
2 Summary on UE features for DL MIMO efficiency enhancements for LTE
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


The following table is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item.
	Company
	Summary 

	ZTE [2]
	Regarding FG3-1, it is still FFS on how to capture the limitation that a UE may support additional SRS in cells with PUSCH, but not in PUSCH-less SCells. Since SRS carrier switching on additional SRS symbols in subframe N will affect the transmission of other signal on subframe N-1, N and N+1, but no rules are specified for the priority of different signals so far, ZTE prefers not to support additional SRS in PUSCH-less SCells considering such late stage of Rel-16. ZTE thus proposes to add a note for FG3-1 saying that additional SRS is not supported in PUSCH-less SCells. 

	Qualcomm Incorporated [3]
	Current SRS CS capability is given by retuningTimeInfoBandList-r14, where the UE indicates, for a band pair in the band combination, whether the UE supports SRS carrier switching.

In Qualcomm’s view, it is necessary to introduce a separate capability for simultaneous additional SRS and SRS CS:

· 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.

Due to these reasons, Qualcomm proposes to follow the SRS CS capability (retuningTimeInfoBandList) to indicate support for additional SRS per band pair of band combination.

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



	LG Electronics [4]
	Regarding the remaining issue on FG 3-1 with the following, FFS: How to capture the limitation that a UE may support additional SRS in cells with PUSCH, but not in PUSCH-less SCells. LGE thinks this may be realized by additional capability signaling (including new FG), or change the “additional SRS” (3-1) to per BoBC. LGE thinks both can work, but with considering RF implications of frequency hopping and antenna switching, and considering impact on ASN.1 structure, changing the type of FG 3-1 (including 3-1A and 3-1B) to per band of a band combination is more preferable in LGE’s view. LGE thus proposes to change the type of FG 3-1 (including 3-1A and 3-1B) to per band of a band combination in order to resolve the FFS in FG 3-1.

	Huawei, HiSilicon [5]
	Huawei recalls that on support of additional SRS in PUSCH-less SCells, there are two options considered:

· Option 1: An additional capability signaling (including new FG).

· Option 2: Change the FG 3-1 to per BoBC.

With option 1, a UE reports whether it can support additional SRS for carrier based switching. With option 2, UE report FG 3-1 per BoBC so that if there is carrier based switching in that band combination and the UE does not support combination with additional SRS, then UE just report no support of FG 3-1. However, with option 2, according to Huawei, if a UE does not support the combination, then the UE will not be able to support additional SRS alone. Therefore, Huawei thinks option 1 seems to be more flexible than option 2. In addition, with option 2, Huawei argues per BoBC will require more bits than option 1 if the new FG is per UE. Huawei thus proposes that a new FG is introduced to indicate the support of additional SRS for carrier based switching, which is per UE and optional with capability signaling.

	Ericsson [6]
	Related to LTE DL MIMO efficiency enhancements, the following FFS item is captured in the Note column of feature group 3-1:


[image: image1]
While discussing this FFS issue, some companies brought up the following agreement made during the work item:

Agreement

For PUSCH-less Scell, UE can be configured with either additional SRS or legacy SRS.
Hence, Ericsson argues, the intention during the work item phase was to support additional SRS also for PUSCH-less SCells.  Ericsson thinks some further discussion may be needed in RAN1 to fully support such support which can happen during the maintenance for LTE DL MIMO efficiency enhancements.  Hence, rather than changing the already agreed type of “additional SRS” (3-1) from per UE to per BoBC, Ericsson prefers to introduce an additional capability (including a new FG) to indicate the support of additional SRS in PUSCH-less SCells.


3 Issues for discussion during the preparation phase
Based on the summary in Section 2, the moderator proposes the following email discussion for RAN1 #101-e:

1. Resolve the FFS in FG 3-1
Companies are invited to provide their views on the moderator’s proposal in the following table. 

	Company
	Comments/Questions/Suggestions

	
	


…

4 Conclusion

…
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