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1. Introduction
In recent RAN plenary 100 meeting, a revised WID was approved in [1] for Rel-18 to revise the objectives of completion of specification support for BWP without restriction in NR. The main update is to add the RRM measurement into the consideration. Therefore, until now, both L1 measurements and RRM measurement should be considered to support the BWP without restriction operation. The revised scope for core part is summarized as below:
	The work item includes following objectives for non-Redcap UE: 
1) Specify support for BM/RLM/BFD:
· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
· For Option B-1-1
· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD NCD-SSB and no CD CD-SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to Interoperability Device Testing (IoDT) availability). 
· The interruption related requirements will be decided and specified in RAN4.

2) Specify the necessary requirements to support L3 intra-frequency measurements without gaps (RAN4)
· For Option B-1-1
· Specify applicability of legacy intra-frequency L3 measurements without gap and corresponding UE capabilities, if needed.
· Note: UEs capable of Option B-1-1 BWP operation can optionally support L3 intra-frequency measurements with gaps.
· For Option C
· Specify requirements for L3 intra-frequency measurements based on existing RedCap NCD-SSB requirements.
· Note: further check in RAN #101 on whether any work is required to support L3 intra-frequency measurements without gaps for Option B-1-2 

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability signalling aspects.


According to the discussion in RAN, RAN4 and RAN1, the following potential solutions were identified in [2]:
	· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps (MG)
· Option B-2-2) Dedicated MG or Network Controlled Small Gap (NCSG) for RLM/BFD/BM measurements
· Option C) Non Cell Defining-SSB (NCD-SSB) approach which would work with existing UE hardware architectures (FG 6-1 BWP Operation With Restriction) and be compatible with existing RAN4 specifications for BM/RLM/BFD


Around Option B-1-2, after the discussion in RAN4#107 meeting, RAN4 achieved the following agreements:
	Interruption requirements for which L1 measurements:
<Agreement >:
· RAN4 needs to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB

Interruption requirements for supporting option B-1-2:
<Agreement >:
· Define the following interruption requirements for Option B-1-2
· Interruption length
·  Option 1: [0.5ms] for FR1 and [0.25ms] for FR2 
· FFS: Interruption ratio
· FFS: Interruption location
Applicable of conclusions for Option B-1-1 to Option B-1-2:
<Agreement >: 
· When CD-SSB is outside the active BWP, the requirements for SSB-based RLM/BFD/BM for UE supporting option B-1-2 with interruptions are FFS.



In this document, we provide some of our views on the impact of Option B-1-1 from the following aspects:
· RLM/BFD/BM requirements
· Timing requirements
· Requirements of the interruption
2. Discussion
2.1 RLM/BFD/BM requirements
Since it has been decided that the existing requirements for RLM/BFD/BM are applicable for UE supporting Option B-1-1, the difference between Option B-1-1 and B-1-2 only lies in whether interruption exists when performing the RLM/BFD/BM by the SSB outside active BWP but within the BW of UE. So from the perspective of RLM/BFD/BM requirements, no difference between Option B-1-1 and B-1-2 except for the additional interruption requirements. So it is natural for the UE supporting Option B-1-2 to reuse the existing SSB-based RLM/BFD/BM. 
Proposal 1: When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 with interruption to be defined additionally.
Regarding the applicable condition, based on the relevant UE feature approved in [3] In RAN1#113 meeting,
	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]
2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

3. CD-SSB outside active DL BWP but within the bandwidth of the corresponding carrier(s) to be measured can be used as the QCL source for other reference signal.
	[1-7, 2-24, 2-31,] 53-3]
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig

[If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling


It has been shown in the Note that “The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig”, so in details, the BW of the UE can be further clarified as the bandwidth of the carrier.
Since it has been approved that for Option B-1-1, the existing requirements for SSB-based RLM/BFD/BM applicable for the UE supporting Option B-1-1. It is still FFS the details for the applicable condition. From RAN4 perspective, even though the CD-SSB is outside the active BWP, it is still within the larger BW, so applying such CD-SSB to perform RLM/BFD/BM is aligned with the request of performing RLM/BFD/BM based on the SSB within active BWP. We can not see additional condition on the applicability of applying existing RLM/BFD/BM requirements for such case as long as the UE supporting Option B-1-1.
Proposal 2: The applicable condition of reusing the existing RLM/BFD/BM requirements is that the CD-SSB is within the BW of the UE. The BW of the UE can be further clarified as the bandwidth of the carrier.
2.2 Timing requirements
This issue was discussed in recent meetings. The following options were discussed in 106bis and 107 meetings:
	· Option 1: 
· It is clarified in the spec that existing timing requirements for non-RedCap UE are applicable regardless of whether SSB is within active BWP or not.
· Option 2: 
· No clarification on existing timing requirements


In current UE transmit timing requirement in section 7.1 of [4], there is no condition that the SSB should be within the active DL BWP. This means the UE transmit timing requirement applies regardless of whether the SSB is within or outside the active DL BWP. Therefore, applying same logic, here we can not see the necessity to add additional clarification on existing timing requirements used for the UE supporting Option B-1-1.
Proposal 3: No clarification on existing timing requirements.
2.3 Requirements of the interruption
Regarding the requirements of interruption caused by performing the RLM/BFD/BM based on the SSB outside active BWP but within the BW of the UE, the following options were proposed in [2]:
	<Agreement >:
· Define the following interruption requirements for Option B-1-2
· Interruption length
·  Option 1: [0.5ms] for FR1 and [0.25ms] for FR2 
· FFS: Interruption ratio
· FFS: Interruption location


So it is decided that at least the interruption length should be determined, regarding the interruption location and interruption ratio, whether define them, still FFS.
In our view, such interruption would happen right before and after the SSB based RLM/BFD/BM measurement, so the location of interruption in fact can be decided as shown in Fig.1. If the length of the interruption and the location of the interruption are determined, then no need to define the interruption ratio.
Regard the exact interruption length, we believe the length of RF retuning is fine, i.e. 0.5ms for FR1 and 0.25 ms for FR2.
[image: ]
Fig.1 Option B-1-2
Proposal 4: No need to define the interruption ratio, the interruption requirements can be decided by the interruption location and interruption length.
3. Conclusion
In this contribution, we have the following proposals for the RRM impact of Option B-1-2:
Proposal 1: When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 with interruption to be defined additionally.
Proposal 2: The applicable condition of reusing the existing RLM/BFD/BM requirements is that the CD-SSB is within the BW of the UE. The BW of the UE can be further clarified as the bandwidth of the carrier.
Proposal 3: No clarification on existing timing requirements.
Proposal 4: No need to define the interruption ratio, the interruption requirements can be decided by the interruption location and interruption length.
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