

	
[bookmark: _Hlk32315000]3GPP TSG RAN WG4 Meeting #108	R4-2313525
Toulouse, France, August 21-25, 2023
Agenda Item:	8.10.2.4
Source: 	Ericsson
Title:	Further analysis of BWP operation without restriction option C
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RN4 meeting the WF containing the agreements and open issues related to the RLM/BFD/BM requirements based on option C was approved [1] i.e. BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs.
This paper further analyzes the open issues related to option C identified in the last RAN4 meeting [1].
Analysis of option C
Applicability of existing RLM/BFD/BM requirements for supporting Option C
The following was agreed in RAN4 regarding the applicability condition for Option C [1]:

· Wait for RAN1 conclusion before discussing the applicable condition for the L1 requirements for option B-1-1, B-1-2 and option C
The applicable condition for the option C also depends on the RAN1 definition of this feature, which is feature group 53-3 and it was agreed by RAN1 as follows [2]:
1. UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
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. NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal
According to the above agreement the applicable condition should be that the UE meets the RLM/BFD/BM requirements for based on the NCD-SSB provided that the NCD-SSB is within the active DL BWP of the UE.
Impact on UE timing requirements for supporting Option C
The following was agreed in RAN4 regarding the UE transmit timing requirements for Option C [1]:
· The current SSB-based timing requirement can be also applied to non-RedCap UE with NCD-SSB support.
· FFS whether/what additional clarification are needed.
The definition of the feature group (53-3) for option C already includes the condition that the NCD-SSB should be within the active BWP. Therefore, we do not see any need to make any clarification in the UE transmit timing requirements. The existing UE transmit timing requirements shall apply for the UE supporting option C. 
Analysis of L3-requirements for option C
In the last RAN plenary, the WID was revised to include the following new objective related to the layer-3 measurement requirements for option C [4]:
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 
Based on the above objective, the existing intra-frequency L3 measurements for NCD-SSB defined for RedCap UE should be extended for the UE which supports option C. This will require firstly the applicability of the SSB and SMTC to both CD-SSB and NCD-SSB; and secondly the transition requirements for UE supporting option C as described below:
Similar to the SSB/SMTC applicability defined in clause 9.1A.1 for the RedCap UE, the SSB/SMTC applicability can be defined in appropriate clause (e.g. in 9.1.1) for the UE supporting option C as follows:
· The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB for the UE capable of option C (feature group 53-3). 
Similar to the intra-frequency measurement transitions defined in clause 9.1A.6 for the RedCap UE, the intra-frequency measurement transitions can be defined in appropriate clause (e.g. in 9.1.6) for the UE supporting option C as follows:
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one cell identification period, the UE supporting option C (feature group 53-3) shall use a cell identification period that is the maximum of the cell identification periods corresponding to the first SSB type and the second SSB type after the BWP switching.
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one measurement period, the UE UE supporting option C (feature group 53-3) shall use a measurement period that is the maximum of the measurement periods corresponding to the first SSB type and the second SSB type after the BWP switching.
Summary
This paper further analyzes the open issues related to the requirements for RLM/BFD/BM for the UE capable of option C i.e. for the UE supporting BM/RLM/BFD based on NCD-SSB within active BWP. The following are the observations and proposals:
Applicable condition for option C:
· Observation #1: According the RAN1 feature definition for option option C, means the UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP. 
· Proposal #1: The applicable condition is that the UE meets the RLM/BM/BFD measurement requirements for Option C provided that the NCD-SSB is within the active DL BWP of the UE.
Impact on UE timing requirements for option C:
· Observation #3: The definition of the feature group (53-3) for option C already includes the condition that the NCD-SSB should be within the active BWP. Therefore, we do not see any need to make any clarification in the UE transmit timing requirements. The existing UE transmit timing requirements shall apply for the UE supporting option C.
· Proposal #2: No need to make any clarification in the UE transmit timing requirements; the existing UE transmit timing requirements in clause 7.1.1 shall apply for the UE supporting option C without any clarification.
Applicable L3-intra-frequency measurement requirements for option C:
· Observation #4: According to the revised/updated WID, the existing intra-frequency L3 measurements for NCD-SSB defined for RedCap UE should be extended for the UE which supports option C.
· Observation #5: The intra-frequency L3 measurements for NCD-SSB involve applicability of the SSB and SMTC to both CD-SSB and NCD-SSB; and the transition requirements for UE supporting option C.
· Proposal #3: The SSB and SMTC in section 9.1.1 applies for both CD-SSB and NCD-SSB for the UE capable of option C (feature group 53-3). 
· Proposal #4: The following L3 intra-frequency measurement transitions are defined in clause 9.1.6 for the UE supporting option C (feature group 53-3):
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one cell identification period, the UE supporting option C (feature group 53-3) shall use a cell identification period that is the maximum of the cell identification periods corresponding to the first SSB type and the second SSB type after the BWP switching.
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one measurement period, the UE UE supporting option C (feature group 53-3) shall use a measurement period that is the maximum of the measurement periods corresponding to the first SSB type and the second SSB type after the BWP switching.
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