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1 Introduction

This document suggests to amend a previous RAN2 agreement based on an LS exchange with RAN1[1][2][3], and to agree on some other proposals.

2 Discussion

At RAN2#101bis, RAN2 had reached the agreement that, for Rel-15:

SSB-based Beam Management, CSI measurements, Beam Failure Detection and RLM can only be configured for DL BWPs which contain the SSB associated to the serving cell. For a DL BWP which does not contain the SSB associated to the serving cell, Beam Management, CSI measurements, Beam Failure Detection and RLM can only be performed based on CSI-RS. 

This agreement was sent to RAN1 in [1]. While taking note of the agreement, RAN1 indicated the following in a new LS to RAN2[2]:

RAN1 further discussed the support of SSB-based beam management, beam failure detection and RLM and has agreed on the following:

· 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.


The RAN1 agreement means that, in case of multiplexing patterns 2 or 3, when the initial DL BWP is active, the UE will be able to measure the SSB for the purpose of RRM, RLM and [BM] even if just outside the initial DL BWP.

RAN2 then agreed to send a further LS to RAN1[3] to ask for further clarification, e.g. on whether SSB-based BM, RLM, etc. are possible for DL BWPs that overlap with the initial DL BWP but not with the SSB associated to the initial DL BWP.

In any case, even before a further feedback from RAN1 is received, it's clear that the previous RAN2 agreement needs to be amended. The suggestion is then to agree on the following revised proposal:

Proposal 1: SSB-based Beam Management, CSI measurements, Beam Failure Detection and RLM can only be based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs which overlap with the initial BWPcontain the SSB associated to the initial DL BWP. For other DL BWPs a DL BWP which does not contain the SSB associated to the initial DL BWP, Beam Management, CSI measurements, Beam Failure Detection and RLM can only be performed based on CSI-RS. 

Strictly speaking, whether the part highlighted in yellow is always valid depends on the RAN1 response to Question 1 in [3]:

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?

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)

However, also based on internal and external offline discussions, we expect that the RAN1 answer to Question 1 will basically be 'yes' and we then suggest to at least "tentatively agree" Proposal 1.

Once finally confirmed, the agreement should then be reflected in Stage 2 (TS 38.300), possibly as a part of a (new) sub-clause on beam management aspects. 

Proposal 2: Once final feedback is received from RAN1, the content of Proposal 1 should be covered in TS 38.300.

As part of [3] RAN2 asked another question to RAN1, still related to the possibility to monitor the SSB associated to the initial DL BWP:

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?

Based on internal and external offline discussions, it seems that in case the UE cannot monitor the SSB while in a "non-overlapping" active DL BWP, the UE can still determine the SSB index for the purpose of PDCCH occasion calculation according to the CSI-RS which is QCLed with the SSB. Even in case the UE cannot determine the SSB index due to the lack of CSI-RS QCLed with the SSB, the UE can still receive SI/Paging by monitoring all the PDCCH occasion within the SI-Window/PO according to the corresponding search space. 

Observation 1: In a "non-overlapping" active DL BWP, the UE can determine the SSB index for PDCCH occasion calculation according to the CSI-RS QCLed with the SSB. Even in case the UE cannot determine the SSB index, the UE can still receive SI/Paging by monitoring all the PDCCH occasion within the SI-Window/PO according to the corresponding search space. 
Therefore, we think that transmission/reception of SI/Paging through broadcast signaling is feasible in a "non-overlapping" active DL BWP, no matter whether the UE can monitor the SSB or not in such case. In addition, in order to reduce complexity, the association between the SSB index and the PDCCH occasion for SI/Paging reception can still be made based on the SSB associated to the initial DL BWP.

Proposal 3: Confirm that transmission/reception of SI/Paging through broadcast signaling is feasible in a "non-overlapping" active DL BWP and the association between SSB index and PDCCH occasion for SI/Paging reception in a "non-overlapping" active DL BWP is still made based on the SSB associated to the initial DL BWP.
3 Conclusions

The following proposals are made:

Proposal 1: SSB-based Beam Management, CSI measurements, Beam Failure Detection and RLM can only be based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs which overlap with the initial BWP. For other DL, Beam Management, CSI measurements, Beam Failure Detection and RLM can only be performed based on CSI-RS. 

Proposal 2: Once final feedback is received from RAN1, the content of Proposal 1 should be covered in TS 38.300.

Observation 1: In a "non-overlapping" active DL BWP, the UE can determine the SSB index for PDCCH occasion calculation according to the CSI-RS QCLed with the SSB. Even in case the UE cannot determine the SSB index, the UE can still receive SI/Paging by monitoring all the PDCCH occasion within the SI-Window/PO according to the corresponding search space. 
Proposal 3: Confirm that transmission/reception of SI/Paging through broadcast signaling is feasible in a "non-overlapping" active DL BWP and the association between SSB index and PDCCH occasion for SI/Paging reception in a "non-overlapping" active DL BWP is still made based on the SSB associated to the initial DL BWP.
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