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1. Introduction
In this contribution, we try to clarify the configuration of SSB based BM (beam management), BFD (beam failure detection) and RLM when operating with BWPs. 
2. Discussion
In the current ASN.1 structure [1], only the configuration of CD-SSB is provided even if UE is configured with multiple BWPs. For instance, the NR-ARFCN of the CD-SSB and the time domain property (ssb-PositionsInBurst and ssb-periodicityServingCell) of the CD-SSB is configured in the servingCellConfigCommon as illustrated in Figure 1 and Figure 2 for the case of handover or PSCell/SCell addition.
Observation 1: In the current ASN.1 structure, only the configuration of CD-SSB is provided even if UE is configured with multiple BWPs.
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Figure 1
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Figure 2
On the other hand, resources for BM and BFD/RLM are BWP specifically configured. However, when configuring the SSB based resources for BM and BFD/RLM, only the SSB-Index is provided without giving any other SSB (e.g. frequency location and time domain property) configurations. For instance, as illustrated in Figure 3, within the CSI-SSB-ResourceSet (for BM), only the SSB-Index is provided. Similarly, as illustrated in Figure 4, within RadioLinkMonitoringRS, for the SSB based RLM, only the SSB-Index is indicated. While for BFD, per RAN1’s agreement, only periodic CSI-RS is supported to be explicitly configured via RRC signaling. If there’s no explicit CSI-RS resource configured for BFD, the UE determines the SSB index and CSI-RS resource index for BFD from the TCI state for the respective control resource sets that the UE is configured for monitoring PDCCH. However, as illustrated in Figure 5, in the TCI-State, similarly again, only the SSB-Index is indicated.
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Figure 3
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Figure 4
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Figure 5

Observation 2: In the current ASN.1 structure, when configuring the SSB based resources for BM, BFD and RLM, only the SSB-Index is provided without giving any other SSB configuration (e.g. frequency location and time domain property).
Given the above, it seems that only the CD-SSB based BM, BFD and RLM is allowed in the current system.
[bookmark: OLE_LINK4]Observation 3: With the current ASN.1 structure, only CD-SSB based BM, BFD and RLM is allowed.
CD-SSB is given from the perspective of UE. While it is allowed that multiple SSBs can be transmitted within the bandwidth of a wideband carrier. So if only CD-SSB based BM, BFD and RLM is allowed per current ASN.1 structure, there can be two different cases.
Case1: BWP which overlaps with the CD-SSB
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Figure 6
[bookmark: OLE_LINK1]As illustrated in Figure 6, UE is configured with two BWPs, initial BWP and BWP1. BWP1 overlaps with the initial BWP and is indicated as the active BWP. In this case, BM, BFD and RLM can be configured based SSB on both BWPs with the current ASN.1 structure.
Case2: BWP with SSB which doesn’t overlap with the CD-SSB
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Figure 7
As illustrated in Figure 7, UE is configured with two BWPs, initial BWP and BWP1. SSB2 is transmitted within BWP1 which doesn’t overlap with the CD-SSB at all. And BWP1 is activated. 
Agreements(RAN1#91):
· UE is not required to perform RLM measurements outside the active DL BWP
Agreement(RAN1#91):
For aperiodic CSI report triggering, a single set of CSI triggering states are RRC configures, wherein the CSI 	triggering states can be associated with either candidate DL BWP. A UE is not expected to be triggered with a 	CSI report for a non-active DL BWP
At RAN1#91, it is agreed that UE is not required to perform RLM and CSI report on a non-active BWP. Although there’s no explicit agreement for BFD, similar as for the CSI report, the reasonable understanding is that the UE is not required to perform BFD on a non-active BWP. Given this, SSB based BM, BFD and RLM can’t be configured on BWP1. In other words, for a BWP with SSB which doesn’t overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Observation 4: With the current ASN.1 structure, SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. For a BWP with SSB which doesn’t overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS.
However, when RAN1 made the agreement that BM, BFD and RLM can be based on SSB, there’s no such limitation that SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. In other words, the ASN.1 structure should allow the SSB based BM, BFD and RLM on BWP with non CD-SSB. To allow this, SSB configuration can be provided when configuring each individual BWPs. The SSB configuration should at least contain the frequency location (e.g. NR-ARFCN) of the SSB. Besides, if different SCS, different SSB transmission periodicity and different actual transmitted SSBs in an SS-burst are allowed for the multiple SSBs within the wideband carrier, the corresponding SCS, periodicity and actual transmitted bitmap should also be included in the SSB configuration. To provide the per BWP specific SSB configuration, a draft CR is provided in our companion contribution [2]. 
[bookmark: _GoBack]Proposal 1: The ASN.1 structure should allow the SSB based BM, BFD and RLM on BWP with non CD-SSB.
Proposal 2: SSB configuration can be provided when configuring each individual BWPs.
3. Conclusion and proposals
In this contribution, the configuration of SSB based BM, BFD and RLM with the operation of BWPs is analyzed with the following observations and proposals:
Observations:
Observation 1: In the current ASN.1 structure, only the configuration of CD-SSB is provided even if UE is configured with multiple BWPs.
Observation 2: In the current ASN.1 structure, when configuring the SSB based resources for BM, BFD and RLM, only the SSB-Index is provided without giving any other SSB configuration (e.g. frequency location and time domain property).
Observation 3: With the current ASN.1 structure, only CD-SSB based BM, BFD and RLM is allowed.
Observation 4: With the current ASN.1 structure, SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. For a BWP with SSB which doesn't overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS.

Proposals:
Proposal 1: The ASN.1 structure should allow the SSB based BM, BFD and RLM on BWP with non CD-SSB.
Proposal 2: SSB configuration can be provided when configuring each individual BWPs.
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