[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #116bis	R2-2200307
e-Meeting, 17-25 January 2022	

Source: 			Qualcomm Incorporated
Title: 				Discussion on BWP operation without bandwidth restriction
Document for: 	Decision
Agenda Item: 	8.0.2
1. Introduction
In this document we discuss the feature “BWP operation without bandwidth restriction” (FG6-1a in TR38.822 [1]), in particular in relation to CSI-RS based BM/RLM/BFD.
NOTE: In this document, “UE” refers to non-RedCap UE. We understand the requirements of RedCap UE for similar scenarios are being discussed separately.
2. Discussion
The UE capability parameter corresponding to BWP operation without bandwidth restriction is defined as follows in TS38.306 [2].
	bwp-WithoutRestriction
Indicates support of BWP operation without bandwidth restriction. The Bandwidth restriction in terms of DL BWP for PCell and PSCell means that the bandwidth of a UE-specific RRC configured DL BWP may not include the bandwidth of CORESET #0 (if configured) and SSB. For SCell(s), it means that the bandwidth of DL BWP may not include SSB.


For BM/RLM/BFD operation on DL BWPs NOT containing the SSB associated to the initial DL BWP, the following text in TS38.300 [3] suggests that CSI-RS based one should be used.
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[…] SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
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[…] SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS.
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[…] SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.


It is our understanding that the above requirements were introduced based on the RAN1 input in [4], where RAN1 states “a UE is not expected to perform BM/RLM/BFD based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration”.
It is not entirely clear however if RAN1 fully considered the UE capability of BWP operation without bandwidth restriction in their reply. The text “a UE is not expected to…” does not fully clarify whether the mentioned requirements always apply or conditional to some UE capability. In particular, it should be noted that, in TR38.822 [1], the following UE Feature Groups related to CSI-RS based RLM/BFD are not defined to be prerequisites for a UE supporting BWP operation without bandwidth restriction (FG6-1a).
	Index
	Feature group
	Components
	Field name in TS 38.331

	1-7
	CSI-RS based RLM
	CSI-RS based RLM
	csi-RS-RLM

	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	ssb-AndCSI-RS-RLM

	2-31
	Beam failure recovery
	1) Maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality

2) Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality

3) Maximal number of different CSI-RS and/or SSB resources across all CCs for new beam identifications.
	1. maxNumberCSI-RS-BFD
2. maxNumberSSB-BFD
3. maxNumberCSI-RS-SSB-CBD


This means that the current stage-3 specifications allow the UE to indicate it supports BWP operation without bandwidth restriction without supporting the CSI-RS based RLM/BFD. Whereas the stage-2 specification mandates CSI-RS based RLM/BFD on DL BWPs NOT containing the SSB associated to the initial DL BWP.
Proposal 1:	RAN2 to clarify the BM/RLM/BFD requirements for a UE supporting BWP operation without bandwidth restriction (FG6-1a), but not supporting CSI-RS based RLM/BFD (FG1-7, 1-8 and 2-31).
Since gap-assisted RLM/BFD is not supported in the current standard, it looks sensible to assume such UE can perform SSB-based BM/RLM/BFD without measurement gaps, even if the active DL BWP does not contain the SSB associated to the initial DL BWP.
Proposal 2:	To confirm a UE with the capability of proposal 1 shall be able to perform SSB-based BM/RLM/BFD without measurement gaps, even if the active DL BWP does not contain the SSB associated to the initial DL BWP.
3. Conclusion
In this document we discussed the feature “BWP operation without bandwidth restriction” (FG6-1a in TR38.822 [1]), in particular in relation to CSI-RS based BM/RLM/BFD, and came to the following proposals.
Proposal 1:	RAN2 to clarify the BM/RLM/BFD requirements for a UE supporting BWP operation without bandwidth restriction (FG6-1a), but not supporting CSI-RS based RLM/BFD (FG1-7, 1-8 and 2-31).
Proposal 2:	To confirm a UE with the capability of proposal 1 shall be able to perform SSB-based BM/RLM/BFD without measurement gaps, even if the active DL BWP does not contain the SSB associated to the initial DL BWP.
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