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1. Introduction
In RAN#96 meeting, NCD-SSB and bwp-WithoutRestriction were discussed [1], the way forward proposal is:

1. To task the relevant Working Groups (RAN 1, 2, 4) to make progress on their discussions related to the RAN2 LS in R2-2204009, aim to ensure that Feature Group 6-1a “bwp-WithoutRestriction” works in an early implementable form in R18, or, possibly R17, and report progress to RAN #97. 
In August meeting, RAN1 and RAN4 discussed this issue and provide reply LS in [2] and [3].

In this contribution, we discuss how to realize the Feature Group 6-1a “bwp-WithoutRestriction” .
2. Discussion
Firstly, the scenario described in RAN2 LS [4] (i.e. 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) is not a valid scenario, since CSI-RS anyway will be transmitted for CSI measurement. In practice, network can simply configure common wide band CSI-RS and inform it to UE specifically. It does not make sense to not configure CSI-RS if there is no SSB in UE’s active BW since there is no additional overhead from network perspective. This is also confirmed by RAN4 feedback in their reply LS [3].
Observation: Configuring a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD is not a valid scenario.
Regardless of the scenario, there are several ways for legacy UE to perform BM/RLM/BFD for operation of BWP without SSB according to RAN4 LS:
· Perform BM/RLM/BFD based on CSI-RS within active BWP 

· RAN4 has requirements to support BM/RLM/BFD based on CSI-RS within active BWP and no spec change is needed

· Following potential independent implementations/features requires either existing RAN4 requirements to be updated or new requirements to be developed.

· Perform BM/RLM/BFD based on SSB outside active BWP

· UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain

· BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements. 

BM/RLM/BFD measurements based on CSI-RS are mandatory features that should be supported by UE. And the corresponding RAN4 requirements were also introduced in Rel-15. So this should be the baseline UE implementation from standard perspective. 
Proposal 1: Perform BM/RLM/BFD based on CSI-RS are mandatory features and can be supported from Rel-15 from standard perspective, and should be the baseline assumption for supporting bwp-WithoutRestriction.

For other potential implementations of performing BM/RLM/BFD based SSB outside active BWP, we summarize the different implementations and the potential spec impact.

	Potential independent implementations
	Spec impact

	UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain without any interruption or scheduling restrictions.
	Spec impact is limited. Existing RAN4 requirements can be reused with updated applicable requirements.

Possible to be done in TEI17.

	UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain with any interruption or scheduling restrictions.
	New requirements on interruption or scheduling restrictions need to be developed. 
RAN4 does not have placeholder as part of RAN4 work in Rel-17 since new requirements need to be developed. 

	BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements.
	Completely new features since legacy UE does not suppose to perform BM/RLM/BFD measurement without L3 MG. New RAN4 requirements need to be developed including potential gap sharing, new gaps, CSSF, etc.  
RAN4 does not have placeholder as part of RAN4 work in Rel-17 since new requirements need to be developed.


Overall, we should avoid introducing multiple UE capabilities for the same function. For legacy UE, since UE has to support the channel bandwidths defined in TS 38.101, UE is able to operate in the bandwidth configured by the network. Hence, UE should be capable of operate using larger BW covering SSB outside active BWP without any interruption or scheduling restriction. This is the simplest solution other than CSI-RS based measurement and is possible to be done in TEI17. For other implementations, they require new RAN4 requirements developed and performance degradation. During the discussion, there were some concerns on UE power saving of the implementation without any interruption/scheduling restrictions, since it has to keep a larger BW during BWP switching. In our view, to resolve this concern, UE can choose to support “bwp-WithoutRestriction” based on CSI-RS within active BWP, other than using a different implementation to perform BM/RLM/BFD based on SSB outside active BWP.
Proposal 2: If UE indicates support of “bwp-WithoutRestriction”, but does not indicate support of CSI-RS based BM/RLM/BFD measurement, UE should be capable to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions or measurement gaps. 
Proposal 3: In order to support bwp-WithoutRestriction, UE should either:
· Indicate support of CSI-RS based BM/RLM/BFD measurement, or
· Perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions or measurement gaps.
Do not introduce other UE implementations or capabilities to support bwp-WithoutRestriction.
3. Conclusions
In this contribution, we discuss how to realize the Feature Group 6-1a “bwp-WithoutRestriction” and provide our views.
Proposal 1: Perform BM/RLM/BFD based on CSI-RS are mandatory features and can be supported from Rel-15 from standard perspective, and should be the baseline assumption for supporting bwp-WithoutRestriction.
Proposal 2: If UE indicates support of “bwp-WithoutRestriction”, but does not indicate support of CSI-RS based BM/RLM/BFD measurement, UE should be capable to perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions or measurement gaps. Other UE capabilities should not be introduced. 

Proposal 3: In order to support bwp-WithoutRestriction, UE should either:

· Indicate support of CSI-RS based BM/RLM/BFD measurement, or

· Perform BM/RLM/BFD based on SSB outside active BWP without any interruption or scheduling restrictions or measurement gaps.

Do not introduce other UE implementations or capabilities to support bwp-WithoutRestriction.
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