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1. Background
RAN1 has received a LS from RAN2 regarding BWP operation without bandwidth restriction [1], which contains 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.



At the RAN1#109-e meeting, this has been discussed extensively while no conclusion has been made [2]. 

At the RAN#96 meeting, a guidance from RAN plenary to the WGs has been agreed [3]:
	To task the relevant Working Groups (RAN1, 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, possible R17, and report progress to RAN#97.



In this contribution, we provide our views on how to ensure the FG6-1a works.

2. Discussion
As summarized in [2], there were quite different understandings on Q1 of [1] in RAN1 as follows:
· Option 1: Yes, it is a valid scenario – UEs are not required to perform SSB based RLM/BM/BFD if SSB is not within active DL BWP
· Option 2: No, it is not a valid scenario – Network shall ensure that SSB is within active DL BWP
· Option 3: No, it is not a valid scenario – UE supporting FG6-1a shall support CSI-RS based RLM/BM/BFD
· Option 4: No, it is not a valid scenario – UE shall be able to use SSB outside active DL BWP

As many companies shared the views at RAN1#109-e meeting, Option 1 should not be a right direction. We believe that it is not a valid scenario where a UE does not perform RLM/BM/BFD due to lack of the RS within active DL BWP. In particular, for RLM, there is no standard support that RLM is not performed by the UE on the PCell. BFR is also an important feature that ensures the UE’s connectivity and therefore, the functionality should be available. There must be a way to enable RLM, BM, and BFR (including both BFD and CBD) for a UE supporting FG6-1a even if SSB is not within the active DL BWP.

Option 2 ‘Network shall ensure that SSB is within active DL BWP’ is inconsistent with FG6-1a. If this is the case, a UE which does not support BWP without restriction can declare support of FG6-1a. The guidance from RAN#96 is to ensure that FG6-1a works in an early implementable form in R18 or in R17. With this, option 2 cannot be a solution.

Option 3 mandates CSI-RS based RLM/BM/BFR. As discussed extensively in RAN1#109-e meeting, CSI-RS based RLM/BM/BFR are not prerequisite for FG6-1a according to TS38.306. Mandating CSI-RS based RLM/BM/BFR to both network and UE for operating BWP without restriction causes NBC changes. Note that this is not limited to the UE implementation issue – if CSI-RS based RLM/BM/BFR is necessary for FG6-1a, then the network has to support/deploy CSI-RS transmissions for RLM/BM/BFR to enable FG6-1a. 

Due to the problems/concerns on Options 1 – 3 described above, we believe Option 4 should be the only viable solution that ensures FG6-1a works. Technically, it is feasible for the UE to process both signals/channels within the active BWP and the SSB outside the active BWP if the UE supports a channel bandwidth that spans both. From network perspective, it can support UEs with FG6-1a in the same way as for UEs without FG6-1a – no additional RS transmissions/configurations for RLM/BM/BFR are necessary. To resolve potential NBC concerns on the existing UEs by Option 4, introducing new UE capability for Option 4 is acceptable to us if it is considered as a cleaner solution. Note that the feature should also cover SSB based CBD. 

The RAN plenary guidance is “to ensure that Feature Group 6-1a “bwp-WithoutRestriction” works in an early implementable form in R18, or, possible R17”. To meet this, the UE capability signalling has to be specified in Rel-17 ASN.1 (shall not be in Rel-18 ASN.1). 

Some other clarifications are provided below. With them, it is clear that no hardware impact or implementation change is required to enable the feature if the UE supports FG6-1a.
· The UE capability is optional and per-band that prerequisites FG6-1a
· The UE capability indicates that the UE can perform SSB-based RLM, SSB-based BM (if supported), SSB-based BFD (if supported), and SSB-based CBD (if supported), where the SSB maybe outside active DL BWP but is in the bandwidth of the carrier configured by carrierBandwidth of SCS-SpecificCarrier in ServingCellConfig, DownlinkConfigCommon, and DownlinkConfigCommonSIB
· PDCCH/PDSCH and CSI-RS are still received within the active DL BWP

Proposal:
· New UE capability signalling is specified in Rel-17 with the following details:
· The UE capability is optional and per-band that prerequisites FG6-1a
· The UE capability indicates that the UE can perform SSB-based RLM, SSB-based BM (if supported), SSB-based BFD (if supported), and SSB-based CBD (if supported), where the SSB maybe outside active DL BWP but is in the bandwidth of the carrier configured by carrierBandwidth of SCS-SpecificCarrier in ServingCellConfig, DownlinkConfigCommon, and DownlinkConfigCommonSIB
· PDCCH/PDSCH and CSI-RS are still received within the active DL BWP


3. Relation with RedCap
The discussion here must be only for non-RedCap UEs. For RedCap UEs, separate discussion is on-going.


4. Draft LS reply to RAN2
RAN1 thanks RAN2 regarding the questions on BWP operation without bandwidth restriction for pre-Release-17 and non-RedCap. RAN1’s answers are provided below:
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.
[RAN1]: No, RAN1 thinks it is NOT a valid scenario where a UE does not perform BM/RLM/BFD due to lack of reference signal for BM/RLM/BFD within 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.
[RAN1]: To ensure Feature Group 6-1a “bwp-WithoutRestriction” works, RAN1 agreed to introduce new Rel-17 per-band UE capability signalling that prerequisites FG6-1a and indicates that the UE can perform SSB-based RLM, SSB-based BM (if supported), SSB-based BFD (if supported), and SSB-based CBD (if supported), where the SSB maybe outside active DL BWP but is in the bandwidth of the carrier configured by carrierBandwidth of SCS-SpecificCarrier in ServingCellConfig, DownlinkConfigCommon, and DownlinkConfigCommonSIB.


5. Conclusion
In this contribution, we shared our views on the RAN2 LS on BWP operation without bandwidth restriction and provided answers to the questions. We propose the following and the answers to RAN2 LS questions in Section 4.
Proposal:
· New UE capability signalling is specified in Rel-17 with the following details:
· The UE capability is optional and per-band that prerequisites FG6-1a
· The UE capability indicates that the UE can perform SSB-based RLM, SSB-based BM (if supported), SSB-based BFD (if supported), and SSB-based CBD (if supported), where the SSB maybe outside active DL BWP but is in the bandwidth of the carrier configured by carrierBandwidth of SCS-SpecificCarrier in ServingCellConfig, DownlinkConfigCommon, and DownlinkConfigCommonSIB
· PDCCH/PDSCH and CSI-RS are still received within the active DL BWP
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