3GPP TSG RAN WG1 #114-bis			                                                       R1-2309929
Xiamen, China, October 9th – October 13th, 2023

[bookmark: Source]Agenda item:	8.16.15
Source: 	Vodafone, vivo, Nokia
Title: 	Miscellaneous issues on BWP Without Restriction
[bookmark: DocumentFor]Document for:	Discussion

1. Introduction
This contribution proposes an updated RAN1 UE features list for BWP Without Restriction for Rel-18 NR after the WID revision in RAN#101 [1] with the addition of support of handover support for Option C:

	3) Specify the necessary requirements to support the additional handover cases same as for RedCap (RAN4)
· For Option C
· Specify handover requirements for the additional handover cases based on existing RedCap handover requirements.
Deprioritize the scenarios except for the scenario of handover from NCD-SSB in the active BWP of source cell to NCD-SSB in the active BWP of target cell.
Note: Handover requirements for RedCap UE with 2 Rx antennas are reused as much as possible.



For this additional support, we think that there should not be any RAN1 nor RAN2 impact. Note that the UE capability for RedCap there is no mention of handover cases for NCD-SSB, as there is only a reference to the support of NCD-SSB based measurements. Specifying the requirements in RAN4 specication should be sufficient to capture this additional support.
Observation 1: FG 53-3 does not need any update to capture the added support of handover cases directly to NCD-SSB.
2. Remaining open issues
Good progress was observed in the last meeting as it can be seen in the most updated UE Features list in [2]. Nonetheless, considering the discussion across groups we would like to have the following issues explicitly discussed:

Issue 1: How should a UE report support of Option A;
Issue 2: Requirements/UE behaviour for UEs supporting multiple options.
2.1 Issue 1
There was a discussion point regarding Option A (CSI-RS based measurements when CD-SSB is outside active BWP) and its relationship with existing FG 6-1a referring to the legacy feature group for the “BWP Without Restriction” legacy operation. The following FFS was captured in [3]:

FFS: further clarify relationship to existing FG 6-1a for Option A (RLM/BM/BFD measurements based on CSI-RS within active BWP)


From our point of view, we believe there should be a common understanding that the existing FG 6-1a should refer to the operation of “BWP Without Restriction” performing BM/RLM/BFD measurements based on CSI-RS, as explicitly stated in the latest Stage 2 specifications [4].  In this specification it is stated for scenarios where the UE is operating in a BWP without SSB that the measurements should be based on CSI-RS, i.e FG 6-1a for operation of BWP Without Restriction. As it is unclear whether there are UEs supporting this feature in the field and backward compatibility concerns, we would like to assess how then should a UE report the support of Option A:

[bookmark: _Hlk146015518]Proposal 1: RAN1 should discuss and downselect how a UE should report the support of Option A:
· By reporting FG 6-1a;
· By reporting FG 1-7, FG 2-24 and FG 2-31;
· By reporting a new Rel-18 FG 53-4.

Then, in our view, defining a new Rel-18 capability is the “cleanliest” solution to clarify how the UE reports the support of Option A. The manner of how FG 6-1a is supported in the field is unclear, thus, to reuse this legacy capability will always create concerns about backward compatibility. The lack of clarity of UE behaviour of FG 6-1a also was what triggered the discussion on this issue and led to the creation of this Rel-18 work item. For a UE reporting CSI-RS based L1 measurements with FGs 1-7, 2-24 and 2-31, our view is that the support of these features is slightly different from what Option A is intended to be as a feature. The three FGs convey the support of CSI-RS L1 measurements (which are already mandatory with capability signalling but without considering if CD-SSB is within or outside active BWP) but not whether the UE performs CSI-RS based measurements when it is operating in an active DL BWP without CD-SSB.

Proposal 2: RAN1 to agree on new FG 53-4 for Option A as captured in the Appendix of this contribution.
2.2 Issue 2
In the latest RAN4 WF [5], the following agreements were made for UEs supporting multiple options, in particular a UE supporting both Option B-1-1 and C; and a UE supporting B-1-1 and B-1-2:
Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
· It is RAN4 understanding that for UE supporting both option B-1-1 and C, if NCD-SSB is configured within the active BWP, then UE is expected to perform RLM/BFD/BM and L3 intra-frequency measurements based on NCD-SSB based on TS 38.331. No additional requirements will be defined for such scenario.
Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
· UE shall not indicate support of both B-1-1 and B-1-2 for the same agreed granularity reporting. Whether and how to capture this in 38.133 is FFS depending on RAN1 conclusion. 
Regarding the FFS on Issue 1-6 that depends on RAN1 conclusion, it is our understanding that RAN4 only required the agreed granularity reporting for Option B-1-1 and B-1-2, which was alaready agreed in [2] that it was “per FS”. With this understanding, RAN4 can proceed to capture the above agreement in TS 38.133 accordingly.

Observation 2: RAN4 can proceed to capture Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2 after RAN1 conclusion on “per FS” granularity reporting.
Two remaining issues for UE supporting multiple options were kept open in RAN4’s WF:
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
Since none of the FGs being defined in RAN1 are mutually exclusive by design, it is our understanding that the decision on the requirements/UE behaviour for these two remaining issues should be made in RAN4, since limited discussion is expected in RAN1 as the UE features list for this topic is already stable. Any input that RAN4 requires to decide on these issues from other working groups should be triggered by RAN4 explicitly by sending an LS, which at this stage of the release should not be encouraged.
Proposal 3: RAN1 should not further discuss requirements/UE behaviour for UE supporting multiple options, unless triggered by RAN4.
3. Conclusions

In this contribution, the following observations and proposals are made:

Observation 1: FG 53-3 does not need any update to capture the added support of handover cases directly to NCD-SSB.
Observation 2: RAN4 can proceed to capture Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2 after RAN1 conclusion on “per FSPC” granularity reporting.
Proposal 1: RAN1 should discuss and downselect how a UE should report the support of Option A:
· By reporting FG 6-1a;
· By reporting FG 1-7, FG 2-24 and FG 2-31;
· By reporting a new Rel-18 FG 53-4.

Proposal 2: RAN1 to agree on new FG 53-4 for Option A as captured in the Appendix of this contribution.
Proposal 3: RAN1 should not further discuss requirements/UE behaviour for UE supporting multiple options, unless triggered by RAN4.
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Appendix

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	53. NR_BWP_wor
	53-4
	Support RLM/BM/BFD measurements based on CSI-RS when CD-SSB is outside active BWP
	1. UE performs RLM/BM/BFD measurements based on CSI-RS, when CD-SSB is outside active DL BWP.

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell
	FG 1-7, 2-24, 2-31
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CSI-RS when CD-SSB is outside active BWP
	Per band
	No

	No
	n/a
	Note: The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig

This FG is not applicable to RedCap UEs.

UEs indicating the support of this feature group shall not indicate the support of FG 6-1a.
	Optional with capability signalling



