[bookmark: OLE_LINK283][bookmark: _GoBack]3GPP TSG RAN WG1 #107bis-e                                   R1-2200072                                                                       
e-Meeting, January 17th – 25th, 2022

Source:	vivo
[bookmark: _Hlk47345766]Title:	Discussion on MBS broadcast reception on SCell and non-serving cell
Agenda Item:	5
Document for:  Discussion and Decision
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RAN2 has sent RAN1 an LS on MBS broadcast reception on SCell and non-serving cell [1]. For reference, the overall description is repeated below:
	During RAN2#116-e meeting, RAN2 discussed MBS broadcast reception on SCell and non-serving cell respectively by the UE in RRC Connected state and reached the following agreements:
	From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 
From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.



Based on the above, RAN2 would like to request RAN1 to check the feasibility of MBS broadcast reception on SCell and non-serving cell and do the required work, if feasible/needed.



In this contribution we make discussions regarding RAN2’s LS on MBS broadcast reception on SCell and non-serving cell for the UE in RRC Connected state.
Discussion
MBS broadcast reception on Scell
For MBS broadcast reception for RRC_CONNECTED UEs, some related agreements achieved in RAN1 previous meetings were copied as following.
	Agreements: (In RAN1#103 e-meeting)
From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.
· FFS details.
Agreement: (In RAN1#104 e-meeting)
For broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs and the SCS and CP are the same.
· FFS: the case when UE-specific active BWP of RRC_CONNECTED UE does not contain the common frequency resource of RRC_IDLE/INACTIVE UEs.


That is, for RRC_CONNECTED UEs, when UE-specific active BWP contains the common frequency resource of RRC_IDLE/INACTIVE UEs and the SCS and CP are the same, they can receive the same broadcast transmissions as RRC_IDLE/INACTIVE UEs. To receive broadcast, UE needs to get the broadcast related configuration information, such as CFR, SS set etc., this is same for both RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs. Some related agreements are copied as followings.
	Agreement: (In RAN1#105 e-meeting)
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, RAN1 confirms the following assumptions made by RAN2
· RAN2 assumes, in case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
· RAN2 assumes that if common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.

Agreement: (In RAN1#105 e-meeting)
[bookmark: _Hlk92384876]For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.
· FFS support of different CSS types for MCCH and MTCH channels for broadcast reception.

Conclusion: (In RAN1#106 e-meeting)
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs, there is no specification support in Rel-17 of different CSS types for GC-PDCCH scheduling MCCH and MTCH.

Agreement: (In RAN1#106bis e-meeting)
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MTCH.

Agreement: (In RAN1#107 e-meeting)
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· [bookmark: _Hlk92384946]The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.


Agreement: (In RAN1#106 e-meeting)
The DCI format for GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH at least includes the following fields for broadcast reception with UEs in RRC_IDLE/INACTIVE state: 
· FDRA field
· TDRA field
· Modulation and coding scheme 
· Redundancy version
· FFS: 
· MCCH change notification (if supported and only for MCCH), 
· RB numbering starts from the lowest RB of the CFR and support of resource allocation with granularity of single or multiple RBs.
· HARQ process number and New data indicator
· VRB-to-PRB mapping
· other fields if needed.

Agreement: (In RAN1#106 e-meeting)
For broadcast reception with UEs in RRC_IDLE/INACTIVE state, the DCI size of GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH is aligned with DCI format 1_0 with CRC scrambled by C-RNTI in the CSS.



First of all, the DCI format for GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH is designed based on DCI format 1_0, and RAN1 has not agreed to include carrier indicator field in the DCI format. From common understanding in RAN1, cross carrier scheduling is not supported by the DCI format for GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH.
Observation 1: For broadcast reception, only self-carrier scheduling is supported.
Secondly, for MBS broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be used for MCCH and MTCH. For searchSpace#0 it can only be monitored on PCell of MCG. For the common search space other than searchSpace#0, it is configured by SIBx and MCCH. Thus, to support broadcast on SCell, one potential way is to allow UE to monitor MIB, SIB 1, SIBx and MCCH on SCell, and another potential way is to get the configuration of SIBx and MCCH via dedicated RRC signaling.
Observation 2: To support MBS broadcast reception on SCell for RRC_CONNECTED UEs, the UEs have to get the configuration of SIBx and MCCH on SCell.
Currently, the change notification of SIB on PCell is based on paging and NR does not support paging on SCell. It may not be possible to discuss how to support paging on SCell at the late stage. Therefore, one possible way is that the change notification of SIBx is provided to the UEs via dedicated RRC signalling to avoid paging on SCell. Subsequently, the reception of MBS broadcast on SCell can be supported based on a separate UE capability as suggested by RAN2.
Proposal 1: It can be a separate UE capability to support MBS broadcast reception on SCell for RRC_CONNECTED UEs.
As mentioned above, for RRC_CONNECTED UEs receiving broadcast, there is a constraint that the CFR for broadcast has to be confined within the active DL BWP. Suppose broadcast on SCell is supported, then, one issue is whether UE can receive broadcast on SCell when it is deactivated, considering there is no active DL BWP on SCell after deactivation. In other words, it is not clear whether the SCell can be deactivated if UE is receiving broadcast on the cell. Or it may allow to release the constraint of CFR confined within active DL BWP in this case, and thus, UE can still receive broadcast when SCell is deactivated.
Observation 3: If MBS broadcast reception on SCell for RRC_CONNECTED UEs is supported, it should be discussed whether the SCell can be deactivated when UE is receiving broadcast on the SCell and whether UE can receive broadcast on the SCell when the SCell is deactivated.
MBS broadcast reception on non-serving cell
In RAN1, there was no discussion on MBS broadcast reception on non-serving cell for RRC Connected UE before. We think it can reuse the same design as that in LTE which is also suggested by RAN2. That is, the reception of MBS broadcast on non-serving cell can be supported based on a separate UE capability. From RAN1 perspective, it can be up to UE implementation, and specification impact is not expected.
Proposal 2: It can be a separate UE capability to support MBS broadcast reception on non-serving for RRC_CONNECTED UEs.
Conclusion
In this contribution, we make discussions on MBS broadcast reception on SCell and non-serving cell for RRC_CONNECTED UEs, and have the following observations and proposals.
Observation 1: For broadcast reception, only self-carrier scheduling is supported.
Observation 2: To support MBS broadcast reception on SCell for RRC_CONNECTED UEs, the UEs have to get the configuration of SIBx and MCCH.
Observation 3: If MBS broadcast reception on SCell for RRC_CONNECTED UEs is supported, it should be discussed whether the SCell can be deactivated when UE is receiving broadcast on the SCell and whether UE can receive broadcast on the SCell when the SCell is deactivated.
Proposal 1: It can be a separate UE capability to support MBS broadcast reception on SCell for RRC_CONNECTED UEs.
Proposal 2: It can be a separate UE capability to support MBS broadcast reception on non-serving for RRC_CONNECTED UEs.
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