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1. Introduction
In the RAN#99 meeting, a new WID to complete the specification support for BWP operation without restriction in NR [1]. The work item includes following objectives:
	· 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 SSB and no 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 IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

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


In this contribution, we provide our views on RRM impact of option A for BWP operation without restriction.
2. [bookmark: _Hlk73468315]Discussion
In the RAN4#106 meeting, there were discussions on specification completeness of option A. The agreements/conclusion were captured in the WF [2]. 
	If CSI-RS based RLM/BFD/BM requirements are complete for Option A)
<Agreement >:
· For the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), existing BM/RLM/BFD requirements defined in TS 38.133 is complete and no new or additional requirements are needed.

Whether timing requirements should be enhanced for the case when CD-SSB is outside active BWP
< Way forward >
· The existing UE transmission timing error requirements based on the SSB defined in clause 7.1 of TS 38.133 shall apply for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), i.e., no additional timing requirements are needed.
· FFS if any clarifications on the existing requirements is needed, e.g., applicability of requirements, conditions of gap configuration etc.



2.1 RLM/BFD/BM Requirements for option A
It is already concluded in the last RAN4 meeting in [2] that for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), existing BM/RLM/BFD requirements defined in TS 38.133 is complete and no new or additional requirements are needed.
Proposal 1: No specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.

2.2. Timing requirements for option A
The only remaining issues is about timing requirements. In existing requirements, without considering FR2-2, the applicability of timing requirements for non-RedCap UE is based on availability of SSB during 160ms.
	When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. ……


For RedCap UE, it was agreed that when SSB (including both CD-SSB and NCD-SSB) is not within the active BWP measurement gap should be configured. 
	The UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE for acquiring the frame timing of the reference cell during the last 160 ms on the condition that:
-	the SSB is within the UE’s active BWP, or 
-	the SSB is not within the UE’s active BWP, and the measurement gap is configured.


At least, there is spec inconsistency of timing requirements for RedCap UE and non-Redcap UE. It is therefore ambiguous whether timing requirements for non-RedCap UE are also applicable when SSB is outside active BWP. Since it was agreed in the last meeting that the existing UE transmission timing error requirements based on the SSB defined in clause 7.1 of TS 38.133 shall apply for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), i.e., no additional timing requirements are needed, it means existing timing requirements should be applicable when SSB is outside active BWP. Thus, it is better to clarify this in the specification.
Proposal 2: 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.

It can be further discussed whether additional clarification is needed, e.g., under what conditions 160ms SSB availability can always be guaranteed, especially when SSB is outside active BWP and measurement gap is needed and configured for the UE. 
The interpretation of existing requirements is that when SSB is not available during 160ms period, then the UE is not required to meet uplink transmission timing requirements. It is network’s responsibility to guarantee that at least one SSB is available during 160ms period by configuring SSB periodicity, measurement gap periodicity, number of MOs to be measured in measurement gap and gap sharing factors etc. correctly. 
However, these factors are not captured in the spec. When 160ms SSB availability is not guaranteed in practical network, either UE cannot meet uplink transmission timing requirements or UE cannot meet intra-frequency/inter-frequency measurement requirements. Neither is expected in practical network. Furthermore, uplink transmission timing requirements are not about uplink timing only, it is also related to downlink timing tracking. If timing requirements cannot be met, then both downlink and uplink demodulation performance will be degraded.
Therefore, it should be necessary guidance to add clarification of what factors could impact the availability of SSB when measurement gap is configured. It can be added as a note in the spec just for information.
Proposal 3: A note is added for timing requirements that when SSB is outside active BWP, availability of SSB is at least relevant to configuration of measurement gap, number of measurement objects and gap sharing factor.

2.3 L3 measurement requirements for option C
For Option A, L3 measurements are performed based on SSB outside active BWP. Exiting intra-frequency measurement requirements with measurement gap is applicable. No new requirements or update of existing requirements are needed.
Proposal 4: Existing requirements for intra-frequency measurement with gap shall apply for UE supporting option A and no update is needed.

3. Summary
In this contribution, we provided our views n RRM impact of option A for BWP operation without restriction. Based on above analysis, following proposals are present.
Proposal 1: No specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.
Proposal 2: 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.
Proposal 3: A note is added for timing requirements that when SSB is outside active BWP, availability of SSB is at least relevant to configuration of measurement gap, number of measurement objects and gap sharing factor.
Proposal 4: Existing requirements for intra-frequency measurement with gap shall apply for UE supporting option A and no update is needed.
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