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1. Overall Description:

RAN1 would like to kindly respond to questions from RAN2 asked in LS [1]. Responses to individual questions are as follows:

	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?

Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?

Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?


Response #1a/1b/1c: 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, UE is not required to perform BM, BFD, and RLM based measurements on the SS/PBCH block associated to the initial DL BWP.

	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 #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)


Response #1d: 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, the current specification does not require the UE to perform RLM/BFD measurements to SS/PBCH block. Monitoring of the SS/PBCH block for reception of PDCCH transmitted in CORESET #0 and search space #0 may be required for the UE obtain appropriate channel estimation parameters and appropriate Rx beam configuration information. Therefore, potentially pose problems for the UE receive PDCCH transmitted in CORESET #0 and search space #0. This problem can be avoided if the gNB configures active DL BWP that includes both initial active DL BWP and SS/PBCH block when reception of PDCCH over CORESET #0 and search space #0 is required.

Please note that TCI state configuration and allowed PDCCH transmission in CORESET #0 and search space #0 is still being discussed in RAN1. Therefore, whether such described configuration is supported and if so how is currently unclear and requires further work in RAN1 to resolve.
In RAN1 #93, the following agreement was made regarding PDCCH reception over CORESET #0 and search space #0.
· RAN1 #93 Agreements:

· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH

· Solutions FFS

· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0 
	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?

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?


Response #2a/2b:  UE is not required to monitor an SSB outside the “non-overlapping” active DL BWP for reception of SI broadcast and paging information. Appropriate TCI states could be configured for the CORESET/search space of the SI broadcast and paging information, such that UE does not need to perform measurements of SSB outside the “non-overlapping” active DL BWP. 
RAN1 would like kindly ask RAN2 to consider the above in their further work.

2. Actions:

To RAN2: 
RAN1 would like kindly ask RAN2 to consider the above in their further work.
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