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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
Applicable of existing RLM/BFD/BM requirements for supporting Option C
The following was agreed in RAN4 regarding the applicability condition for Option C [1]:

· The existing requirements for SSB-based RLM/BFD/BM for non-RedCap UE are applicable to option C. 
· FFS details or wording of applicable condition.
The applicable condition for the option C also depends on the RAN1 definition of this feature. The feature of option C is defined as follows according to the RAN1 agreement in their last meeting [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
According to the above agreement the applicable condition should be that the UE meets the requirements for based on the NCD-SSB provided that the NCD-SSB is within the bandwidth of the UE. Since, there is no difference between the CD-SSB and the NCD-SSB, therefore the UE supporting Option C should meet the RLM/BFD/BM requirements provided that at least one of the CD-SSB and the NCD-SSB is within the active BWP.
Impact on UE timing requirements for supporting Option B-1-1
The following was agreed in RAN4 regarding the UE transmit timing requirements for Option C [1]:
· Option 1: (Ericsson, Nokia, Intel, CATT, MediaTek, OPPO)
· The current SSB-based timing requirement can be also applied to non-redCap UE with NCD-SSB support.
· Option 2: (vivo, Huawei, Spreadtrum)
· It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can also be NCD-SSB within active BWP if UE supports option C.
Based on the above short-listed options, in principle there is consensus among the companies that for the UE supporting option C, some clarification is needed in the UE transmit timing requirements in section 7.1 of TS 38.133. The key point is that to meet the Te requirements by the UE capable of option C at least one of the CD-SSB and the NCD-SSB should be available at the UE during the last X ms. Where X=160 ms for UL SCS ≤  120 kHz or X=80 ms for UL SCS = 480 kHz or X=40 ms for UL SCS = 960 kHz. Based on this basic principle we propose wording like below:
The UE capable of [Option C] shall meet the transmit timing error (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 X ms. Where X=160 ms for UL SCS ≤ 120 kHz or X=80 ms for UL SCS = 480 kHz or X=40 ms for UL SCS = 960 kHz.
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. 
· Observation #2: Since, there is no difference between the CD-SSB and the NCD-SSB, therefore the UE supporting Option C should meet the RLM/BFD/BM requirements provided that at least one of the CD-SSB and the NCD-SSB is within the active BWP.
· Proposal #1: The applicable condition is that the UE meets the requirements for supporting Option C provided that at least one of the CD-SSB and the NCD-SSB is within the active DL BWP.
Impact on UE timing requirements for option C:
· Observation #3: To meet the Te requirements by the UE capable of option C at least one of the CD-SSB and the NCD-SSB should be available at the UE during the last X ms; where X=160 ms for UL SCS≤ 120 kHz or X=80 ms for UL SCS=480 kHz or X=40 ms for UL SCS=960 kHz.
· Proposal #2: Clarify in the existing UE transmit timing requirements (section 7.1 of TS 38.133) that:
· The UE capable of [Option C] shall meet the transmit timing error (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 X ms; where X=160 ms for UL SCS≤ 120 kHz or X=80 ms for UL SCS=480 kHz or X=40 ms for UL SCS=960 kHz.
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