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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:

	· April 13-17: preparation phase 

· April 13th – 14th: FLs to prepare summary

· April 15th – 17th: FLs to lead the discussion identifying the set of email threads

· 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 à if so, no complain 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 #100bis-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 #100bis-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 #100bis-e with recommendations captured in Section 4.

The following will be removed from the final document, however, in the meantime, please take note of this guidance of the RAN1 MCC technical officer:

	W.r.t the naming convention, the following suggestion […] may be helpful to keep the previous company’s name (only the most recent one) in the filename, so that we can easily tell which previous version this is based on, and may solve the issue when there are crossing emails.
e.g. something like the following:

5_Incoming_Liaison_Statements/Summary-1_v1-LG

5_Incoming_Liaison_Statements/Summary-1_v2-LG-CATT

5_Incoming_Liaison_Statements/Summary-1_v2-LG-vivo

5_Incoming_Liaison_Statements/Summary-1_v3-CATT-HWHiSi


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 DL MIMO efficiency enhancements agreed by RAN1 as baseline for RAN1 #100bis-e [1]

 REF _Ref37749285 \r \h [2].

	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
	Yes
	N/A
	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
	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
	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
	No
	N/A
	FFS whether component 2 is to be a separate FG.
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	


The following table is the moderator’s summary of contributions submitted to RAN1 #100bis-e in this agenda item. 
	Company
	Comments/Questions/Suggestions

	ZTE [3]
	Address the FFS in FG 3-1, namely, “FFS: With a report of the maximum number of SRS symbols the UE can transmit in one subframe”

It was agreed during the work item phase that “The configurable number of additional SRS repetitions can be {1, 2, 3, 4, 6, 7, 8, 9, 12, 13}

Proposal 1: For FG3-1, the candidates of  the maximum number of additional SRS symbols in one subframe are {1, 2, 3, 4, 6, 7, 8, 9, 12, 13}

Address the first FFS in FG 3-1A, namely, “FFS: with a report of up to 2 SRS bandwidth thresholds”

ZTE argues there is no motivation to report two SRS bandwidth thresholds

Proposal 2: For FG3-1A, it is unnecessary to report 2 SRS bandwidth thresholds 

Address the second FFS in FG 3-1A, namely, “FFS: with a report of support of repetition when performing frequency hopping”

ZTE argues repetition should be the basic feature of the support of additional SRS symbols regardless of frequency hopping or not

Proposal 3: For FG3-1A, it is unnecessary to report the support of repetition when performing frequency hopping

Address the FFS in FG 3-1B, namely, “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”

ZTE’s preference is not to introduce additional UE report on the support of SRS antenna switching modes on additional SRS symbols. If UE supports xTyR in legacy SRS symbols, UE definitely supports xTyR antenna switching in additional SRS symbols. It is not related to the SRS locations.

Proposal 4: For FG3-1B, supported antenna switching modes in additional SRS symbols are inherited from Rel-15 capabilities.

Address the FFS in FG 3-2, namely, “FFS whether component 2 is to be a separate FG”

ZTE argues that virtual cell ID is a separate feature with additional SRS symbols and thinks support of single component is enough, i.e., once UE reports eNB to support this feature, the virtual cell ID can be either used in legacy SRS symbol or used in additional SRS symbols.

Proposal 5: For FG3-2, single component is enough to report the support of virtual cell ID

	LG Electronics [4]
	In Rel-16 LTE specification, the gap symbol (i.e., 1 OFDM symbol) for frequency hopping and/or antenna switching is introduced as guard period between additional SRS symbols with subband hopping and/or RF switching. LGE argues without the separate capabilities whether the gap symbol is needed or not for frequency hopping and/or antenna switching, eNB has no information to enable or disable above two parameters for a UE. As a result, eNB may have to configure the gap symbols whenever to use the additional SRS symbols to all UEs even if many of UEs would not require guard symbol between frequency hopping and/or antenna switching. Also in Rel-16 LTE MIMO, since only aperiodic SRS within a subframe is supported for additional SRS, it can be a matter of resource waste with meaningless gap symbol configuration in insufficient space to be sounded.

Proposal 1: Introduce separate UE capability whether the gap symbol is needed or not for antenna switching and/or frequency hopping

	Qualcomm Incorporated [5]
	Qualcomm proposes to resolve all FFS in column nine above by making the type “Per BoBC” for all feature groups.

Qualcomm believes need of FDD/TDD differentiation is not applicable to any feature group and proposes to mark all fields of column ten above as “N/A” 

Qualcomm proposes to resolve the FFS in FG 3-1, namely, “FFS: With a report of the maximum number of SRS symbols the UE can transmit in one subframe” as “UE reports the maximum number of SRS symbols the UE can transmit in one subframe”

Qualcomm proposes to resolve the two FFS in FG 3-1A by capturing “UE reports up to 2 SRS bandwidth thresholds, and for the 3 sets of bandwidth, whether it supports FH with gaps, FH without gaps, or none. Each of these is reported separately for the case of repetition and no repetition” as Note for this feature group 

Qualcomm proposes to resolve the FFS in FG 3-1B by capturing “UE reports, per BoBC, whether it supports 1T2R, 1T4R, 2T4R (2/3 pairs), or no switching.

UE reports whether it needs gaps or not, for the case of repetition and no repetition” as Note for this feature group

Qualcomm proposes to resolve the FFS in FG 3-2, namely, “FFS whether component 2 is to be a separate FG” by separating the two components of FG 3-2 into two separate feature groups (.e., rows)

	Ericsson [6]
	Ericsson proposes to resolve all FFS in column nine above by making the type “Per UE” for all feature groups.

Ericsson proposes to resolve the FFS in FG 3-1, namely, “FFS: With a report of the maximum number of SRS symbols the UE can transmit in one subframe” by deleting it. Ericsson believes ‘reporting of the maximum number of SRS symbols the UE can transmit in one subframe’ is not needed and it should be up to the eNB how many SRS symbols it wants to configure

Ericsson proposes to resolve the FFS in FG 3-2, namely, “FFS whether component 2 is to be a separate FG” by deleting it. The component description then simply becomes “Support of virtual cell ID”. Ericsson argues that 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.  

	Huawei, HiSilicon [7]
	Huawei and HiSilicon believe that feature group 3-1A should not be a separate feature group since if a UE does not support this feature group, the UE should transmit the SRS of the whole bandwidth in order to acquire the whole channel CSI. However, in this case, the UE would suffer a very low SNR and even worse performance for cell edge UEs. 

Proposal 1: Feature group 3-1A is a component of feature group 3-1

Huawei and HiSilicon believe that virtual cell ID does not require a separate feature group because the virtual cell ID is used for both legacy and additional SRS. Furthermore, it is just a base band operation to generate the SRS sequence and does not bring any complexity to the UEs

Proposal 2: Component 2 of feature group 3-2 is not a separate FG

In addition, for the capability on GP between frequency hopping and/or antenna switching, Huawei and HiSilicon note that RAN1 has discussed this issue and RAN1 agreed that this should be up to RAN4. They don’t think this should be discussed in RAN1 again, with parallel discussion in RAN4, and can be reflected in RAN4 UE feature list if necessary


3 Issues for discussion during the preparation phase

The following table summarizes all proposals for FG 3-1 from Section 2 as revisions on top of the agreed baseline in [1]. Companies provide their inputs in the second table below in order to allow the moderator to make a recommendation on which of the proposed changes should be discussed during RAN1 #100bis-e. 

	3-1
	Additional SRS symbols within normal UL subframes with and without  frequency hopping
	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
	Per BoBC or Per UE
	Yes or N/A
	N/A
	FFS: With a report of the maximum number of SRS symbols the UE can transmit in one subframe,

Or 

Candidates of  the maximum number of additional SRS symbols in one subframe are {1, 2, 3, 4, 6, 7, 8, 9, 12, 13}

Or 

UE reports the maximum number of SRS symbols the UE can transmit in one subframe
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	1.- Have separate capabilities for frequency hopping / antenna switching. Thus, we do not agree with “with and without frequency hopping” in the second column.

2.- This feature has RF implications, we would like to have per BoBC capability.

3.- For the TDD/FDD differentiation, our understanding is that this feature is only for TDD. If we conclude that the feature is per BoBC, it should be “N/A”, since the BoBC implicitly includes FDD/TDD differentiation. If we conclude “Per UE”, it should be “TDD only”.
4.- For the maximum number of SRS symbols, we propose to include this additional value. The value range shown by the moderator is OK for us.

	ZTE
	We prefer “per UE” for simplicity to minimize capability signaling. In this case, it should be TDD only as QC pointed out.  

For the candidate values of additional symbols, we are OK with the set moderator listed. 

	Huawei, HiSilicon
	We prefer to have frequency hopping mandatory to 3-1. As if a UE does not support this feature group, it will have to transmit the SRS of the whole bandwidth in order to acquire the whole channel CSI. However, in this case, the UE would suffer a very low SNR and even worse performance for cell edge UEs.
With similar reason for cell edge UEs, we don’t prefer to have the report of the maximum number of SRS symbols.


The following table summarizes all proposals for FG 3-1A from Section 2 as revisions on top of the agreed baseline in [1]. Companies provide their inputs in the second table below in order to allow the moderator to make a recommendation on which of the proposed changes should be discussed during RAN1 #100bis-e.

	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 BoBC or Per UE
	Yes or N/A
	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

Or

UE reports up to 2 SRS bandwidth thresholds, and for the 3 sets of bandwidth, whether it supports FH with gaps, FH without gaps, or none. Each of these is reported separately for the case of repetition and no repetition
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	1.- Similar comments as in 3-1: Per BoBC / “N/A” or “TDD only”.

2.- Agree with the addition on SRS bandwidth thresholds.

	ZTE
	1. Can proponent clarify what the motivation is to report 2 SRS bandwidth thresholds ? why 1 bandwidth threshold is not enough ?
2. Regarding gap related capability, we prefer to let RAN4 handle these issues as shown in the agreement we made before. 

	Qualcomm 2
	To reply to ZTE’s question. The hopping for SRS can be realized in two different ways: Baseband hopping and RF hopping.

The selection of BB or RF hopping depends on many factors, including the operating band and the emission requirements for that band combination. One of the factors is the bandwidth for SRS: if the SRS bandwidth is small, in general it is more appropriate to use RF hopping due to emission requirements (mainly) and power optimization. RF hopping may require more complications. For example, in a given band combination, it may be very easy to support SRS with a large bandwidth + FH, but not smaller bandwidths.

	Huawei, HiSilicon
	On capability to gaps, RAN1 has agreed in August meeting this issue should be an RAN4 issue and the LS has been sent to RAN4 in that meeting, this issue can be handled in RAN4. Therefore, we do not agree “it supports FH with gaps, FH without gaps, or none” in the second last column.


The following table summarizes all proposals for FG 3-1B from Section 2 as revisions on top of the agreed baseline in [1]. Companies provide their inputs in the second table below in order to allow the moderator to make a recommendation on which of the proposed changes should be discussed during RAN1 #100bis-e.

	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 BoBC or Per UE
	Yes or N/A
	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.

Or 

UE reports, per BoBC, whether it supports 1T2R, 1T4R, 2T4R (2/3 pairs), or no switching.

UE reports whether it needs gaps or not, for the case of repetition and no repetition
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	1.- Similar comments as in 3-1: Per BoBC / “N/A” or “TDD only”.

2.- Agree with the addition of number of antennas. For example, a UE may support 1T4R in normal situation but 1T2R in additional SRS, since now the switches have to be much more frequent. We also support the part related to gaps.

	ZTE
	We support to inherit from legacy UE capability signaling.  In the example listed by QC, what is the use case that UE support 1T4R in legacy symbol but 1T2R in additional symbol ? In our view, in the same band, RF implementation is the same regardless of which SRS symbols are used. So the TxAntennaSelection mode should be the same for legacy symbol and additional symbols. 

	Huawei, HiSilicon
	On capability to gaps, RAN1 has agreed in August meeting this issue should be an RAN4 issue and the LS has been sent to RAN4 in that meeting, this issue can be handled in RAN4. Therefore, we do not agree “UE reports whether it needs gaps or not,” in the second last column.


The following two tables summarize all proposals for FG 3-2 from Section 2 as revisions on top of the agreed baseline in [1]. Companies provide their inputs in the third table below in order to allow the moderator to make a recommendation on which of the proposed changes should be discussed during RAN1 #100bis-e.

Alt. 1:

	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
	Per BoBC or Per UE
	No or N/A
	N/A
	FFS whether component 2 is to be a separate FG.
	Optional with capability signalling


Alt. 2:

	3-2
	Virtual cell Id
	1. Support of virtual cell ID for legacy (Rel-15 and earlier releases) SRS
	SRS


	Yes
	N/A
	Network cannot utilize the virtual cell ID for SRS
	Per BoBC or Per UE
	N/A
	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.
	SRS


	Yes
	N/A
	Network cannot utilize the virtual cell ID for SRS
	Per BoBC or Per UE
	N/A
	N/A
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	We would like to keep Alt.2 for IODT purposes.

	ZTE
	We still prefer Alt.1. 

	Huawei, HiSilicon
	We prefer Alt 1.


One company is proposing a new feature group in Section 2 shown as FG 3-3 here. Companies provide their inputs in the second table below in order to allow the moderator to make a recommendation on which of the proposed changes should be discussed during RAN1 #100bis-e.

	3-3
	Need for gap symbol 
	with antenna switching and/or frequency hopping
	3-1A, 3-1B ???


	Yes
	N/A
	eNB has no information to enable or disable gap symbol
	Per BoBC or Per UE ???
	Yes or N/A ???
	N/A
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	The “need for gap” should be discussed either in RAN1 or RAN4. We do not want this feature to fall through the cracks due to lack of discussion in RAN4. So, either we add 3-3 and leave it up to RAN4 to discuss the details, or we add it as shown in 3-1A/B.

We would like to note that the need for gap symbol is different for FH and AS, so separate indication is needed for these.

	ZTE
	We prefer to let RAN4 handle this issue.

	Huawei, HiSilicon
	RAN1 has agreed in August meeting with following agreement that the gap capability should be a RAN4 issue, and the corresponding LS has been sent to RAN4. RAN4 is aware of the situation very well, this issue can be handled in RAN4 UE feature list. We don’t think RAN1 should discuss this again except RAN4 explicitly asks RAN1 to do.
RAN1 #98 Agreement

Guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. 

· It is up to RAN4 to introduce a UE capability for those UEs which do not require guard period.
· Including whether to have separate UE capabilities for frequency hopping and antenna switching if such UE capability is introduced


4 Conclusion

[To be completed towards the end of the preparation phase]
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