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1. Introduction
RAN1 received an LS from RAN2 regarding BWP operation without bandwidth restriction in [1], and RAN2 asks questions as below. 
	NOTE: This LS is for pre-Release-17 behaviour, and RedCap is out of the scope.
For BM/RLM/BFD operation on DL BWPs NOT containing the SSB associated to the initial DL BWP, the following text in TS38.300 suggests that CSI-RS based measurements are used.
	[bookmark: _Toc20387981][bookmark: _Toc29376061][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338][bookmark: _Toc90589865]9.2.3.1	Overview
[…] 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.
[bookmark: _Toc20387990][bookmark: _Toc29376070][bookmark: _Toc37231964][bookmark: _Toc46502021][bookmark: _Toc51971369][bookmark: _Toc52551352][bookmark: _Toc90589879]9.2.7	Radio Link Failure
[…] 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.
[bookmark: _Toc37231965][bookmark: _Toc46502022][bookmark: _Toc51971370][bookmark: _Toc52551353][bookmark: _Toc90589880]9.2.8	Beam failure detection and recovery
[…] 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.


On the other hand, the current UE capability signalling allows the UE to indicate:
· it supports BWP operation without bandwidth restriction, i.e. configured DL BWP does not contain SSB associated to the initial DL BWP; and
· it does not support CSI-RS based RLM/BFD.
(The corresponding feature group definitions inTR38.822 can be found in Annex.)
This indicates that the network may configure a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD. For this scenario, RAN2 come to the following questions.
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.



In this contribution, we present our views on the BWP operation without bandwidth restriction.

2. Discussion
In case of the single beam operation, it is obvious that BM/BFD are unnecessary. The single beam operation is possible in both FR1 and FR2, and hence there should be a case where the UE does not perform BM/BFD in the active BWP.
Observation 1:
It should be a possible case that the UE does not perform BM/BFD in the active BWP, e.g., in single beam operation. 

On the other hand, TS 38.133 describes that the UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) on PCell and PSCell [2]. 
	[bookmark: _Toc5952625]8.1	Radio Link Monitoring
8.1.1	Introduction
The requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode.
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell and PSCell as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.


In addition, it is also described that UE is not required to perform RLM outside the active DL BWP according to RAN1 agreements [3]. Therefore, it should not be a possible case that the UE does not perform RLM on PCell or PSCell, and basically the active BWP on PCell and PSCell should contain RLM-RS.
Observation 2:
It should not be a possible case that the UE does not perform RLM on PCell or PSCell.

As described in the RAN2 LS in R1-2203043, Rel-15 RAN1 FG6-1a (bwp-WithoutRestriction) is an optional per-band UE capability, Rel-15 RAN1 FG1-7 (csi-RS-RLM) is a mandatory with capability signaling with FR1/FR2 differentiation, and hence the current UE capability signalling allows the UE to indicate the support of BWP without bandwidth restriction (i.e., BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured)) while not support of CSI-RS based RLM (although it is mandatory, the capability signaling exists for IODT).

In our view, there would be following three possible alternatives for the answer to RAN2 questions regarding BM/BFD/RLM.
· Alt.1: It is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform [BM/RLM/BFD] due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP
· This alternative should be applied to BM and BFD according to Observation 1.
· This alternative should not be applied to RLM according to Observation 2.
· Alt.2: It is not a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform [BM/RLM/BFD] due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP, and the UE should be configured only with BWP(s) containing SSB if the UE does not support CSI-RS based [BM/RLM/BFD]
· For RLM on PCell and PSCell, this alternative may be possible according to TS 38.133 descriptions (yellow highlighted parts). Even in this alternative, the UE can indicate the support of bwp-WithoutRestriction for band(s) so that NW can configure BWP without SSB to the UE on SCell(s) in the band(s).
· Alt.3: It is not a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform [BM/RLM/BFD] due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP, and the UE should be able to perform [BM/RLM/BFD] based on SSB outside the active BWP
· For RLM on PCell and PSCell, this alternative can be considered as one possible way to perform RLM with active BWP without containing SSB. However, it is not aligned with RAN1 agreement in [3] and TS 38.133 description (UE is not required to perform RLM outside the active DL BWP), and hence the new UE behaviour needs to be introduced from Rel-17 or Rel-18.

Based on the above considerations, we propose followings as answers to RAN2 questions.

Proposal 1: 
· It is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
· It is not a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform RLM due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP on PCell and PSCell (if configured).
· If the UE supports BWP operation without bandwidth restriction and does not support CSI-RS based RLM, the UE should be configured only with BWP(s) containing SSB on PCell and PSCell (if configured).

3. Conclusion
In this contribution, we presented our views regarding the BWP operation without bandwidth restriction based on the RAN2 LS, and following observations and proposal were made.

Observation 1:
It should be a possible case that the UE does not perform BM/BFD in the active BWP, e.g., in single beam operation. 
Observation 2:
It should not be a possible case that the UE does not perform RLM on PCell or PSCell.
Proposal 1: 
· It is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
· It is not a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform RLM due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP on PCell and PSCell (if configured).
· If the UE supports BWP operation without bandwidth restriction and does not support CSI-RS based RLM, the UE should be configured only with BWP(s) containing SSB on PCell and PSCell (if configured).
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