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Introduction
RAN#99 in March 2023 approved a new WID “Complete the specification support for BandWidth Part operation without restriction in NR” with the following objectives [1]:
	· 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)
· [bookmark: _Hlk130562286]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 



The different options are e.g. captured in the WID’s justification section [1]:
	· 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
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD



RAN4 LS addressed to RAN raises the question of what should be assumed for L3 measurements [2]
	1. Overall Description:
RAN4 started the work on WI of complete the specification support for BandWidth Part operation without restriction in NR in the RAN4#106-bis-e meeting. There were proposals on RRM impacts due to L3 measurements for the different options. RAN4 discussed the proposals.
It is a common RAN4 understanding that support of L3 measurement requirements impact for options B-1-1, B-1-2 and C are not explicitly included in the WI objectives. In the RAN4#106-bis-e meeting it was agreed that the support of L3 measurements based on NCD-SSB for Option C can be beneficial. RAN4 is not planning to introduce the support of L3 measurements in Rel-18 unless the respective objectives are included in the NR_BWP_wor WID.
Note: the L3 measurements above are L3 SSB-based intra-frequency measurements.
ACTION: 	RAN4 kindly asks RAN plenary to decide if any updates to the NR_BWP_wor WID are needed with respect to support of L3 measurements.


This contribution discusses the L3 measurement applicability to the different BWP_wor UE types.

[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973]Discussion
In both RAN1 and RAN4 meetings during Q2/2023 the applicability of the different BWP_wor UE types to RRM measurements was raised. Some companies indicated reluctance to discuss the matter because the WID specifically refers to BM/RLM/BFD measurements and thus doesn’t explicitly include RRM (L3) measurements. This aspect is raised to RAN  to discuss in the RAN4 LS to RAN [2].
If the networks don’t know what the different BWP_wor UE types can be assumed to support the features will still remain incomplete. Thus it is critical to clarify for each of the UE types what is the relation of each UE type to intra-frequency mobility measurements, is the UE needing measurement gaps or incurring interruptions, and in general what measurements the UE can be expected to support. 
Looking at TS38.133 definition of what is intra-frequency measurement:
	9.2        NR intra-frequency measurements
9.2.1      Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.



This leads to the following differentiation between the different UE types
	UE type
	SSB location
	Serving cell SSB usage
	Intra-frequency L3 measurement support

	A
	Outside of the active BWP
	Not used, relies solely on TRS/CSI-RS
	SSB-based neighbour detection and measurement need measurement gaps

	B-1-1
	Outside of the active BWP
	Used as if the SSB was within the active BWP
	SSB-based neighbour detection and measurement does not need measurement gaps

	B-1-2
	Outside of the active BWP
	Needs interruptions, but otherwise used as if the SSB was inside the active BWP
	SSB-based neighbour detection and measurement need measurement gaps

	C
	CD-SSB outside, 
NCD-SSB within the active BWP
	CD-SSB not used
NCD-SSB within active BWP used
	SSB-based neighbour detection and measurement:
· CD-SSB based: needs measurement gaps
· NCD-SSB based: doesn’t need measurement gaps



[bookmark: _Hlk136361975]Observations on SSB-based intra-frequency neighbour searching and measuring: 
· Type A: SSB-based L3 measurements work as if they were inter-frequency measurements. Measurement gaps are needed
· Type B-1-1: SSB-based L3 measurements work as if the own-cell SSB was within the active BWP. No gaps needed.
· [bookmark: _Hlk136361712]Type B-1-2: SSB-based L3 measurements work as if they were inter-frequency measurements. Measurement gaps are needed
· Type C: 
· If the neighbouring cells transmit NCD-SSB on the same frequency location as the serving cell, no measurement gaps are needed
· If the neighbouring cells DO NOT transmit NCD-SSB on the same frequency location as the serving cell, the measurement becomes inter-frequency measurement and measurement gaps are needed.
It is important to note that intra-frequency cell search and measurement is typically a continuous process. 

[bookmark: _Hlk136361941]Observation: Defining the L3 measurement assumption for each UE type is critical or else the features are incomplete and cannot be used
Proposal 1: Update the WID to include L3 measurements
Proposal 2: Task RAN1 to capture the relevant assumptions on L3 measurements and need for measurement gaps in the corresponding UE Feature Groups
Proposal 3: No additional RAN4 work is needed due to the addition of L3 measurements to the WID

Conclusions
Based on the discussion above, we make the following observations and proposals with regard to the completion of the BWP without restriction work item.
Observations on SSB-based intra-frequency neighbour searching and measuring: 
· Type A: SSB-based L3 measurements work as if they were inter-frequency measurements. Measurement gaps are needed
· Type B-1-1: SSB-based L3 measurements work as if the own-cell SSB was within the active BWP. No gaps needed.
· Type B-1-2: SSB-based L3 measurements work as if they were inter-frequency measurements. Measurement gaps are needed
· Type C: 
· If the neighbouring cells transmit NCD-SSB on the same frequency location as the serving cell, no measurement gaps are needed
· If the neighbouring cells DO NOT transmit NCD-SSB on the same frequency location as the serving cell, the measurement becomes inter-frequency measurement and measurement gaps are needed.
Observation: Defining the L3 measurement assumption for each UE type is critical or else the features are incomplete and cannot be used
Proposal 1: Update the WID to include L3 measurements
Proposal 2: Task RAN1 to capture the relevant assumptions on L3 measurements and need for measurement gaps in the corresponding UE Feature Groups
Proposal 3: No additional RAN4 work is needed due to the addition of L3 measurements to the WID
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