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Introduction	
RAN2 made an agreement on the usage of CD-SSB for BM, BFD, and RLM in RAN2#101bis as following [1]:
	R2-1804373	Clarification the SSB based BM, BFD and RLM with the operation of BWPs	ZTE, Sanechips	discussion	Rel-15	NR_newRAT-Core
=>	RAN2 understand that SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. For a BWP which doesn't overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS. We will not change this for Rel-15.
=>	Draft LS to RAN1 in R2-1806396 to inform them of our conclusion and provide feedback if any. (Offline discussion #28, ZTE)



In this contribution we consider the possible signaling overhead when the above agreement is applied based on the current RLM-RS configuration signaling. 

Discussion 
2.1 duplication of SSB
As discussed in RAN2#101bis, SSB based BM (beam management), BFD (beam failure detection) and RLM (radio link monitoring) can only be configured for BWP which overlaps with the CD-SSB. Autonomously for a BWP which doesn’t overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS. 
This makes simpler understanding on using which RS is used for which cases regarding BFD and RLM since current RLM-RS is merged for both purpose. According to the above agreement, if RLM-RS has SSBs in its RLM-RS list, then this BWP is anchored on CD-SSB. Moreover, if RLM-RS has CSI-RS in its RLM-RS list, then this BWP could not have SSB further for RLM/BF/BFD.
Observation 1. (Easier understanding of RLM-RS usage.) It gets easier to understand RLM-RS usage such as: 1. if RLM-RS has SSBs in its RLM-RS list, then this BWP is anchored on CD-SSB. 2. If RLM-RS has CSI-RS in its RLM-RS list, then this BWP could not have SSB further for RLM/BF/BFD.

Now limiting the discussion on SSB based BM/BFD/RLM case. As expected, in the most of operational cases the network will configure multiple BWPs overlapping with the CD-SSB, and in this case the same SSBs can be used for the BM, BFD and RLM. The thing is this SSB signaling is repeated for all the BWPs having overlapping CD-SSB. Because UE has the same spatial linkage (i.e., through the same beam) with the serving cell irrespective of BWPs, there is no need to use the different SSBs in the CD-SSB per BWP for the BM, BFD and RLM. In current RLM-RS signaling is per BWP, therefore, the same RLM-RS will be signaled to the UE per each BWP repeatedly. Moreover, not only for the initial RLM-RS configuration case, but RLM-RS reconfiguration using AddMod or Release structure also should be repeated per BWP. 

Observation 2. (Signaling overhead on SSB-based RLM/BFD/BM) When UE has multiple BWPs overlapping with the CD-SSB, the same SSB list (or AddMod, Release signaling) will be signaled as RLM-RS for SSB-based BM, BFD and RLM to the UE per each BWP repeatedly in current BWP and RLM-RS configuration signaling structure on initial RLM-RS configuration (or reconfiguration, respectively).

Since current RLM-RS signaling is per BWP basis, there is no way to avoid the signaling repetition in multiple BWP sharing CD-SSB case. Therefore, RAN2 had better discuss on whether this signaling overhead is significant, and if it is concluded to be significant, then we can think further optimization of RLM-RS signaling.
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Figure 1 One example of 4 BWPs overlapping with the CD-SSB

2.2 Other possible duplicated parameters
To identify which other parameters can be duplicated in this case, some analysis is necessary. Assuming one typical example as in Figure 1, 4 BWPs are overlapped with the CD-SSB. And each BWP will have different bandwidths. Once bandwidth for each BWP is determined, the other PHY related parameters such as from RE/RB size configuration to control channel related configurations would be setup. According to this, each PDCCH and PDSCH channel configuration could be different since the physical channel should be able to reflect bandwidth in principle. Of course, network might use the same configuration for the different BWP cases even their bandwidth is not the same in some operational cases. However, at least the signaling framework should be able to facilitate all the possible cases. 
Regarding other parameters, SRS and beam failure recovery configuration also should be able to reflect the bandwidth area of each BWP. And beam failure detection related parameters (instance, and detection timer) are purely BWP specific parameters, and there is no clear reason to use the same values for different BWP overlapping with CD-SSB. 

Observation 3. (No other information duplication) Physical layer channel related parameter should reflect the bandwidth of each BWP.  SRS, beam failure recovery related configuration, and beam failure detection timer and instance values don’t have no clear reason to use the same values for the different BWP overlapping with CD-SSB.

Based on section 2.1 and 2.2, we think RLM-RS case seems to be unique case where the same information is repeated. 
Observation 4. (RLM-RS signaling is unique duplication case) RLM-RS signaling case is the unique case where the same information is repeated in multiple BWPs overlapping with CD-SSB.

Proposal 1. RAN2 should discuss on whether the RLM-RS signaling overhead for SSB-based BM, BFD, and RLM is significant or not when UE has multiple BWPs overlapping with the CD-SSB. 

If the discussion result requests the further optimization of RLM-RS signaling, then the simple way to reduce the signaling overhead is to omit the field “failureDetectionResourcesToAddModList” in RadioLinkMonitoringConfig IE, and referring other non-empty BWP. As in Observation 1., if there is SSBs in RLM-RS list then it equivalently means that those SSBs are CD-SSB, and BWP not including these SSBs means BWP set apart from CD-SSB must have CSI-RS explicitly. Therefore, UE always can check if there is any BWPs including SSBs in its RLM-RS list, and if there is, then UE can simply refer it, otherwise UE just follow the existing rule i.e., using activated TCI-state of PDCCH.

Proposal 2. If the optimization is necessary, RAN2 should adopt the signaling method in which UE refers to the other BWP in the configured dedicated BWP list which has SSBs in its RLM-RS list.

Proposal 3. If there is no other BWP having SSBs in its RLM-RS list, UE just follows the existing rule of RLM-RS configuration for BFD and RLM.


Conclusion 
Based on the above discussions, we have the following observations and proposal.
Observation 1. (Easier understanding of RLM-RS usage.) It gets easier to understand RLM-RS usage such as: 1. if RLM-RS has SSBs in its RLM-RS list, then this BWP is anchored on CD-SSB. 2. If RLM-RS has CSI-RS in its RLM-RS list, then this BWP could not have SSB further for RLM/BF/BFD.
Observation 2. (Signaling overhead on SSB-based RLM/BFD/BM) When UE has multiple BWPs overlapping with the CD-SSB, the same SSB list (or AddMod, Release signaling) will be signaled as RLM-RS for SSB-based BM, BFD and RLM to the UE per each BWP repeatedly in current BWP and RLM-RS configuration signaling structure on initial RLM-RS configuration (or reconfiguration, respectively).
Observation 3. (No other information duplication) Physical layer channel related parameter should reflect the bandwidth of each BWP.  SRS, beam failure recovery related configuration, and beam failure detection timer and instance values don’t have no clear reason to use the same values for the different BWP overlapping with CD-SSB.
Observation 4. (RLM-RS signaling is unique duplication case) RLM-RS signaling case is the unique case where the same information is repeated in multiple BWPs overlapping with CD-SSB.
Proposal 1. RAN2 should discuss on whether the RLM-RS signaling overhead for SSB-based BM, BFD, and RLM is significant or not when UE has multiple BWPs overlapping with the CD-SSB. 
Proposal 2. If the optimization is necessary, RAN2 should adopt the signaling method in which UE refers to the other BWP in the configured dedicated BWP list which has SSBs in its RLM-RS list.
Proposal 3. If there is no other BWP having SSBs in its RLM-RS list, UE just follows the existing rule of RLM-RS configuration for BFD and RLM.
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