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Introduction
This contribution presents our views on issues raised in RAN2 LS [1] on RLM, BM, BFD, broadcast SI and paging. The LS asks for some clarification related to the following RAN1 agreements made in RAN1 #93:
	Agreements:
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
· Note: When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, SS/PBCH based RRM, RLM, and [BM] is still possible when the initial active DL BWP does not contain SS/PBCH



Issue #1
Issue #1: In case multiplexing pattern 2 or 3 is used for the initial DL BWP, for an active DL BWP that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP, is it possible for the UE to: 
Question #1a: Perform BM based on the SS/PBCH block associated to the initial DL BWP?
[Qualcomm] No, it is not possible for UE. The case UE performs SS/PBCH block based RLM/BM/BFD when initial DL BWP is active (per the RAN1 agreements last meeting) is only an exception. This case is possible since the BW and location of initial DL BWP are fixed and configured in PBCH (UE could fix its Rx bandwidth to be the sum of initial DL BWP, SSB BW and gap if any). On the other hand, DL BWP that overlaps with the initial DL BWP is dynamically configured. Hence, if UE is asked to measure SS/PBCH block outside of active BWP, UE is required to implement a new set of RF/Rx bandwidth configurations; doubling the configurations UE needs to support BWP.
Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?
[Qualcomm] No, it is not possible for UE. Same reasons as in Question #1a.
Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?
[Qualcomm] No, it is not possible for UE. Same reasons as in Question #1a.
Question #1d: Monitor the SS/PBCH block associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0? (assuming the same SCS is used in the active BWP as that of initial BWP)
[Qualcomm] No, it is not possible for UE. UE receives paging/SI using Rx beam associated with SS/PBCH block reception. Hence, UE might need to measure SS/PBCH block for Rx beam refinement/change. If SS/PBCH block is outside of active DL BWP, a measurement gap is required (which is not preferred and not supported in the specification). 
From our points of view, if an active BWP already contains initial DL BWP, it should contain the SSB as well. It should be noted that active DL BWP contains both initial DL BWP and SSB is BWP mandatory feature.
Issue #2
Issue #2: For an active DL BWP that overlaps with neither the initial DL BWP nor with the SS/PBCH block associated to the initial DL BWP (from now on: "non-overlapping" active DL BWP), RAN2 understands that additional CORESET/search space(s) need to be configured in the active DL BWP to provide SI broadcast and paging to a connected UE. What is not clear is whether an SS/PBCH block necessarily needs to be associated to the additional CORESET/search space(s) and, specifically, if a UE needs to monitor such SS/PBCH block.
Note that, at least for Rel-15, RAN2 has agreed that - for all purposes apart from RRM measurements - a UE will only be configured with a single SS/PBCH block, i.e. the one associated to the initial DL BWP. So RAN2 discussed whether, in a "non-overlapping" active DL BWP, broadcast transmission of SI/paging could be spatially QCL'ed with the SS/PBCH block associated to the initial DL BWP and if the UE could monitor such SS/PBCH block for this purpose. In fact, based on previous agreements, RAN2 assumes that, in a "non-overlapping" active DL BWP, a UE will be required to monitor the SS/PBCH block associated to the initial DL BWP only for RRM measurements (potentially using gaps), but not for BM, BFD, RLM (with the possible exception of the scenario covered by Issue#1, for which RAN2 is seeking answer). Whether the UE could monitor such SS/PBCH block also for receiving SI broadcast and paging is unclear. 
Question #2a: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
[Qualcomm] For non-overlapping active DL BWP, it is our understanding that additional CORESET/search space configuration for broadcast SI is via RRC. Furthermore, broadcast SI is unicast to UE. Hence, UE would receive PDCCH/PDSCH for broadcast SI over configured active beam(s) that are determined by beam management. Note that the beam management is based on the reference signals (CSI-RS or SS/PBCH block) configured in the active DL BWP). If an SS/PBCH block that is associated to the additional PDCCH search space for receiving broadcast SI is a reference signal configured for beam management, UE needs to monitor it. Furthermore, UE would not monitor the SS associated with the initial DL BWP.
Question #2b: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
[Qualcomm] Similar to our response to question #2a, for non-overlapping active DL BWP, it is our understanding that additional CORESET/search space configuration for paging is via RRC. Furthermore, paging is unicast to UE. Furthermore, UE is not required to decode PDSCH for paging in RRC-CONNECTED (RAN1 agreements copied below). UE would receive PDCCH for paging indication over configured active beam(s) that are determined by beam management. Note that the beam management is based on the reference signals (CSI-RS or SS/PBCH block) configured in the active DL BWP). If an SS/PBCH block that is associated to the additional PDCCH search space for receiving paging is a reference signal configured for beam management, UE needs to monitor it. Furthermore, UE would not monitor the SS associated with the initial DL BWP.
	Agreements:
· Confirm the following working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication



Reference
[1]. [bookmark: _Ref521082275]R2-1810968, LS on Active DL BWPs overlapping/non-overlapping with Initial DL BWP, RAN2 #AH-1807.
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