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1 [bookmark: _Ref40465791]Introduction
[bookmark: _Ref61879091][bookmark: _Ref53792937]During RAN #96, the following proposal from [1] was agreed:
	“ … task RAN WGs to make progress on their discussions related to the RAN 2 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.”



The above makes a reference to an LS RAN1 received from RAN2 during RAN1 #109-e meeting [2]. The LS was discussed during RAN1 #109-e, but RAN1 could not arrive at a conclusion and the discussion is expected to continue during RAN1 #110. 
In this LS, RAN2 asked RAN1 (and RAN4) 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.



As can be seen from the above, questions in the RAN2 LS relates to the scenario wherein a UE reports support of FG #6-1a (“BWP operation without restriction on BW of BWP(s)”) but does not indicate support of one or more of: CSI-RS-based RLM/BM/BFD which is possible as the related capabilities are defined as “mandatory with capability signalling” or as optional capabilities. 

In this contribution, we share our views on the above issue in light of the recent guidance received from RAN on this matter. 
2 [bookmark: _Hlk68641020]Discussion
In our view, it is indeed possible based on current capability signalling framework that a (non-RedCap) UE reports capability of FG #6-1a but does not report capability of CSI-RS based RLM (FG #1-7 or FG #1-8). Similarly, a UE may report capability of FG #6-1a but does not report capability of CSI-RS based BM (based on FG #2-24). Also, a UE may report capability of FG #6-1a but does not report capability of CSI-RS based BFD (based on FG #2-31). 

In such cases as one of the above three, it becomes unclear as to how the procedures corresponding to RLM, BM, or BFD may be performed if an active DL BWP does not contain CD-SSB. On the other hand, if such a UE would always need to be provided with an active DL BWP to include CD-SSB, then that would defeat the purpose of the UE supporting FG #6-1a in the first place.

To resolve this issue, one option discussed during RAN1 #109-e was to introduce a new UE capability that would indicate that the UE is capable of operating in an active DL BWP without any SSB and still be able to perform any SSB-based measurements for RLM/BM/BFD. Understandably, such a UE can be expected to operate with a wider bandwidth capability to be able to receive an SSB outside of the active DL BWP. Note that such a capability is analogous in spirit with a capability introduced in Rel-16 (interFrequencyMeas-NoGap-r16) that indicates that a UE may be able to perform inter-frequency measurements without requiring measurement gaps (MGs). 

Additionally, during Rel-17, Non-Cell Defining-SSB (NCD-SSB) has been introduced for RedCap UEs that allows a gNB to configure a NCD-SSB within a (dedicated) RRC-configured DL BWP that does not include the Cell Defining-SSB (CD-SSB). This feature, if introduced for non-RedCap UEs can also allow a non-RedCap UE to operate in an active DL BWP without CD-SSB if it may be able to perform NCD-SSB-based measurements for RLM/BM/BFD purposes. 

In this regard, we note that, as far as RAN1 specifications are concerned, the specification impact to introduce NCD-SSB would be rather straightforward and limited, and basically mimic the handling for RedCap UEs. Further, it should be noted that some of the related specifications for RedCap UEs are still being worked on and expected to be addressed during RAN1 #110. Thus, the changes necessary for non-RedCap UEs can be minimized by aligning the handling for both RedCap and non-RedCap UEs to the maximal extent. 

In particular, the expected impact to RAN1 specifications can be expected to be limited to the following key aspects:
· Handling of time-domain conflicts between symbols with NCD-SSB and UL transmissions
· Rate-matching of PDSCH in case of overlaps with NCD-SSB
· Handling of PDCCH in case of overlaps with NCD-SSB
· Handling of conflicts with dynamic SFI.

For all of these aspects, the specification for RedCap UEs can be described in a way to also include NCD-SSB configuration provided to a non-RedCap UE, thereby minimizing (to almost zero) any additional impact to RAN1 specifications from introduction of NCD-SSB for non-RedCap UEs. 

Considering these two possible new UE capability options, we propose the following.

Proposal 1:
· For the scenario wherein a UE supports FG 6-1a and does not support CSI-RS based RLM/BM/BFD as raised by RAN2 LS in R1-2203043(R2-2204009), both of the following new UE capabilities can be considered for Rel-17/18 (FFS):
· New_Cap_X: UE supports BWP operation without bandwidth restriction (as in FG 6-1a) including measurements using SSB that may be within or outside the active DL BWP for RLM/BM/BFD without gap
· New_Cap_Y: UE supports BWP operation without bandwidth restriction (as in FG 6-1a) but expects configuration of NCD-SSB in an active DL BWP that does not include a CD-SSB. The UE performs RLM/BM/BFD using NCD-SSB in this active DL BWP.
· UE may indicate only one of the two new capabilities.


While, as explained above, the new features can be introduced within the remaining time-frame for Rel-17, we would also be open to define this as a Rel-18 feature. 

Once the above capabilities are introduce, the corresponding options for the gNB to address the scenario raised in RAN2 LS and to enable effective operation of FG #6-1a can be summarized by the following proposal.
 
Proposal 2:
· To address the scenarios wherein a UE supports FG 6-1a and does not support CSI-RS based RLM/BM/BFD,
· If UE indicates support of New_Cap_X, RLM/BM/BFD are enabled by using SSB-based measurements wherein the SSB can be outside the active DL BWP;
· Else, if UE indicates support of New_Cap_Y, RLM/BM/BFD are enabled by using NCD-SSB-based measurements wherein the NCD-SSB is configured within the active DL BWP;
· Else, active DL BWP may only be configured to include CD-SSB (effectively falls back to FG #6-1).

With the above approach, the RLM/BM/BFD operations can be performed by a UE indicating support of FG #6-1a and relying on either New_Cap_X or New_Cap_Y and FG #6-1a can be implementable in practical networks. 
Certainly, in the absence of either capabilities (e.g., “legacy” UEs), the gNB would have to fall back to ensuring that an active DL BWP includes a (CD-)SSB. 
3 Conclusions
In this contribution, we presented our views on support of FG #6-1a for a non-RedCap UE that does not indicate support of one or more of: CSI-RS-based RLM/BM/BFD in light of the recent guidance received from RAN.
Based on the presented discussion, our views can be summarized via the following proposals.

Proposal 1:
· For the scenario wherein a UE supports FG 6-1a and does not support CSI-RS based RLM/BM/BFD as raised by RAN2 LS in R1-2203043(R2-2204009), both of the following new UE capabilities can be considered for Rel-17/18 (FFS):
· New_Cap_X: UE supports BWP operation without bandwidth restriction (as in FG 6-1a) including measurements using SSB that may be within or outside the active DL BWP for RLM/BM/BFD without gap
· New_Cap_Y: UE supports BWP operation without bandwidth restriction (as in FG 6-1a) but expects configuration of NCD-SSB in an active DL BWP that does not include a CD-SSB. The UE performs RLM/BM/BFD using NCD-SSB in this active DL BWP.
· UE may indicate only one of the two new capabilities.

Proposal 2:
· To address the scenarios wherein a UE supports FG 6-1a and does not support CSI-RS based RLM/BM/BFD,
· If UE indicates support of New_Cap_X, RLM/BM/BFD are enabled by using SSB-based measurements wherein the SSB can be outside the active DL BWP;
· Else, if UE indicates support of New_Cap_Y, RLM/BM/BFD are enabled by using NCD-SSB-based measurements wherein the NCD-SSB is configured within the active DL BWP;
· Else, active DL BWP may only be configured to include CD-SSB (effectively falls back to FG #6-1).
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