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In the last RN4 meeting the WF containing the agreements and open issues related to the general aspects of the RLM/BFD/BM requirements was approved [1]. 
In this paper we further analyze all the open issues related to general aspects of the RLM/BFD/BM requirements identified in the last RAN4 meeting [1].
Handover requirements for option C
In the last RAN plenary the WID was revised to include the following objective related to the handover requirements for the UE supporting option C [2]:

3) Specify the necessary requirements to support the additional handover cases same as for RedCap (RAN4)
· For Option C
· Specify handover requirements for the additional handover cases based on existing RedCap handover requirements.
Deprioritize the scenarios except for the scenario of handover from NCD-SSB in the active BWP of source cell to NCD-SSB in the active BWP of target cell.
Note: Handover requirements for RedCap UE with 2 Rx antennas are reused as much as possible.
One limitation is that the handover requirements are to be specified for the scenario when the handover occurs from the source cell containing the NCD-SSB in the active BWP of the source cell to the target cell containing the NCD-SSB in the active BWP of the target cell.
From the physical layer perspective, there is no difference between CD-SSB and NCD-SSB. Therefore, handover requirements for handover from the source cell’s NCD-SSB to the target cell’s NCD-SSB should be analogous to those for handover from the source cell’s CD-SSB to the target cell’s CD-SSB. Therefore, the existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 can be made applicable also for the HO from the source cell’s NCD-SSB to the target cell’s NCD-SSB when both are within their respective active BWPs.
Analysis of requirements for supporting multiple options
UE behaviour when supporting options B-1-1 and A
The following options were identified in RAN4 regarding the UE behaviour for UE supporting options B-1-1 and C [1]:
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Option 1: 
· RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A since UE can always measure CD-SSB without gap or interruption.
· Option 2: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 3: 
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options. 
· Option 6: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
Option A is mandatory for the UE. Therefore, according to the general principle since Rel-15 if the UE supports option B-1-1 and if the CSI-RS is within the active BWP then the UE should perform the BM/RLM/BFD according to both option B-1-1 and option A. Therefore, there is no need to define any new UE behaviour when the UE supports option B-1-1 and option A. However, in practice due to significant overheads it is highly unlikely that the network will also configure CSI-RS within the active BWP for BM/RLM/BFD if the UE also supports option B-1-1. We therefore support option 5. 
UE behaviour when supporting options C and A
The following options were identified in RAN4 regarding the UE behaviour for UE supporting options A and C [1]:
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Option 1: 
· For UE supporting both option C and A, when active BWP contains NCD-SSB, RAN4 shall discuss whether RLM/BM/BFD should be based on NCD-SSB or CSI-RS. At least we don’t expect UE needs to monitor both.
· Option 2: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 3: 
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Option 6: 
· A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
In our view this scenario is somewhat analogous to the UE supporting options B-1-1 (i.e. CD-SSB) and A. As stated in the previous section, option A is mandatory for the UE. Therefore, according to the general principle the UE supporting option A and option C should perform the BM/RLM/BFD according to both option A and option C. Therefore, there is no need to define any new UE behaviour when the UE supports option A and option C. However, in practice due to significant overheads it is highly unlikely that the network will also configure both NCD-SSB and CSI-RS within the active BWP for BM/RLM/BFD if the UE also supports option C. We therefore support option 4. 
Summary
This paper further analyzes some general aspects related to the RRM requirements for the differents options A, B-1-1, B-1-2 and C supported by the UE for performing BM/RLM/BFD. The following are the observations and proposals: 

Handover requirements for option C:
· Observation #1: From physical layer perspective handover requirements for handover from the source cell’s NCD-SSB to the target cell’s NCD-SSB should be analogous to those for handover from the source cell’s CD-SSB to the target cell’s CD-SSB.
· Proposal #1: The existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 are also applicable for the HO when the NCD-SSB is in the active DL BWP of the source cell and the NCD-SSB is in the active DL BWP of the target cell.
UE behaviour when supporting options B-1-1 and A:
· Observation #2: SSB based BM/RLM/BFD and CSI-RS based BM/RLM/BFD exist since Rel-15. Based on the general principle since Rel-15 if the UE supports option B-1-1 and if the CSI-RS is within the active BWP then the UE should perform the BM/RLM/BFD according to both option B-1-1 and option A.
· Proposal #2: RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options B-1-1 and A. 
UE behaviour when supporting options C and A:
· Observation #3: This scenario is somewhat analogous to the UE supporting option B-1-1 (i.e. BM/RLM/BFD based on SSB) and option A.
· Proposal #3: RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options C and A. 
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