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[bookmark: _Ref492503575]Introduction
Rel-17 MBS added support of multicast services reception by UEs in CM_CONNECTED/ RRC_CONNECTED state only. One of the objectives of Rel-18 WI on enhancements of NR MBS is as follows (highlighting added), see RP-221458:
	This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· <<skip>>
Note: collaboration with SA2 is expected in due course for the above objectives. 



Email discussion [Post121][607][eMBS] discussed the multicast CFR configuration aspects and proposed some conclusions. In this contribution, we provide further views on some of the outstanding issues identified by [Post121][607][eMBS].
[bookmark: _Toc131621796][bookmark: _Toc131539283][bookmark: _Toc131539390][bookmark: _Toc131539599][bookmark: _Toc131539901][bookmark: _Toc131621797][bookmark: _Toc131539284][bookmark: _Toc131539391][bookmark: _Toc131539600][bookmark: _Toc131539902][bookmark: _Toc131621798][bookmark: _Toc131621799][bookmark: _Toc131539286][bookmark: _Toc131539393][bookmark: _Toc131539602][bookmark: _Toc131539904][bookmark: _Toc131621800]
BWP/CFR Configuration
Email discussion [Post121][607][eMBS] discussed this issue and following were proposed as conclusion:
Proposal 1.1 (for agreement, 14/17): Follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
Proposal 1.2 (for agreement, 14/17): Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. 
This means for multicast reception in RRC_INACTIVE in Rel-18, the configured multicast CFR for RRC_INACTIVE UEs should have the BW same or larger than CORESET#0, fully overlapping with CORESET#0 and with the same numerology as CORESET#0. Different example cases are illustrated in the figure below.
[image: Diagram

Description automatically generated]
Figure 1: CFR for Rel-18 Multicast reception in RRC_INACTIVE
Consequently, when the UE needs to receive R17 broadcast as well as R18 multicast in INACTIVE simultaneously, then:
· Both the CFRs need to fully contain CORESET#0
· One of the two CFRs need to be fully contained (or overlapping) with the other CFR, as illustrated in the figure below. This enables UE to just monitor the larger CFR and able to receive both services without BWP switch.
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Figure 2 CFR for Broadcast and CFR for Multicast

Therefore, we propose the following, where the first part is same as the proposal from the email discussion, but the second part is additional clarification.
[bookmark: _Toc131539289][bookmark: _Toc131539396][bookmark: _Toc131539605][bookmark: _Toc131539907][bookmark: _Toc131621803][bookmark: _Toc131622642][bookmark: _Toc131624497][bookmark: _Toc131708910][bookmark: _Toc131709804][bookmark: _Toc131715586][bookmark: _Toc131715689]Multicast CFR for RRC_INACTIVE and broadcast CFR can be configured differently, and in such case one of the two CFRs is fully contained (or overlapping) with the other CFR. 
Similar to Rel-17 broadcast, if CFR for multicast is not configured, the default should be same as CORESET#0. One may argue the default CFR can be same as the Broadcast CFR, however not all UEs are required to support MBS broadcast. Therefore, following is proposed:
[bookmark: _Toc131539290][bookmark: _Toc131539397][bookmark: _Toc131539606][bookmark: _Toc131539908][bookmark: _Toc131621804][bookmark: _Toc131622643][bookmark: _Toc131624498][bookmark: _Toc131708911][bookmark: _Toc131709805][bookmark: _Toc131715587][bookmark: _Toc131715690]If multicast CFR for RRC_INACTIVE is not configured, the default is same as CORESET#0.
Email discussion [Post121][607][eMBS] also listed the following for discussion: 
Proposal 1.3 (for discussion): Following issues on multicast CFR in RRC_INACTIVE need further discussion:
· Issue 1: Whether case B and case D can be supported for multicast CFR in RRC_INACTIVE;
· Issue 2: Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE can be different.
· Issue 3: Whether multicast CFR for MCCH and MTCH can be configured differently.

Regarding issue 1 above, we would like to remind that RAN1 extensively discussed these scenarios (cases B and D) during Rel-17 and concluded that these are not very essential to support due to lack of clear motivation. 
[bookmark: _Toc131621793][bookmark: _Toc131622639][bookmark: _Toc131624495][bookmark: _Toc131708908][bookmark: _Toc131709800][bookmark: _Toc131715583][bookmark: _Toc131715694]RAN1 discussed cases B and D for Broadcast CFR in rel-17 and concluded there was no clear motivation to support them.
[bookmark: _Toc131621805][bookmark: _Toc131622644][bookmark: _Toc131624499][bookmark: _Toc131708912][bookmark: _Toc131709806][bookmark: _Toc131715588][bookmark: _Toc131715691]Case B and D are not supported for multicast CFR in RRC_INACTIVE.
Regarding issue 2, we recognize that multicast CFR configuration in RRC_CONNECTED can be different than that in RRC_INACTIVE, if network chooses to do so.
[bookmark: _Toc131621794][bookmark: _Toc131622640][bookmark: _Toc131624496][bookmark: _Toc131708909][bookmark: _Toc131709801][bookmark: _Toc131715584][bookmark: _Toc131715695]Multicast CFR in RRC_CONNECTED can be different than that in RRC_INACTIVE, if network chooses to do so. This has no additional specification impact. 
[bookmark: _Toc131621806][bookmark: _Toc131622645][bookmark: _Toc131624500][bookmark: _Toc131708913][bookmark: _Toc131709807][bookmark: _Toc131715589][bookmark: _Toc131715692]It is up to the network whether to configure same or different multicast CFR for RRC_INACTIVE and RRC_CONNECTED (i.e., no additional spec impact). 
Regarding issue 3, we think it is simpler to have same CFR for MCCH and MTCH for multicast reception in RRC_INACTIVE. Note that this does not necessarily mean same CFR for RedCap UEs and non-RedCap UEs, for example. That is not the scope of the current discussion. However, we have not found enough justification to have separate CFR configurations for MCCH and MTCH for the same type of UEs (e.g. RedCap or normal UEs) for the reception of multicast service(s) in RRC_INACTIVE state. 
We think the issue with defining too many CFRs unnecessarily, e.g. separately for MCCH and MTCH or per MTCH is that the UE receiving multiple MBS services would need to support receiving all of them (may also need to consider whether the different CFRs fully overlapping or not) which is additional complexity for the UEs. 
[bookmark: _Toc131709802][bookmark: _Toc131715585][bookmark: _Toc131715696]For multicast service(s) targeted for a certain type of UEs (e.g. RedCap vs normal UEs), same CFR configuration is sufficient for both MCCH and MTCH for reception of the MBS multicast service(s) in RRC_INACTIVE mode. 
[bookmark: _Toc131709808][bookmark: _Toc131715590][bookmark: _Toc131715693]Same CFR is applicable for both MCCH and MTCH for the same type of UEs/ same type of MBS multicast service(s) in RRC_INACTIVE mode. 

Summary 
Based on the discussion above, we have following observations: 
Observation 1.	RAN1 discussed cases B and D for Broadcast CFR in rel-17 and concluded there was no clear motivation to support them.
Observation 2.	Multicast CFR in RRC_CONNECTED can be different than that in RRC_INACTIVE, if network chooses to do so. This has no additional specification impact.
Observation 3.	For multicast service(s) targeted for a certain type of UEs (e.g. RedCap vs normal UEs), same CFR configuration is sufficient for both MCCH and MTCH for reception of the MBS multicast service(s) in RRC_INACTIVE mode.

Based on these observations and discussion above, we have the following proposals:
Proposal 1.	Multicast CFR for RRC_INACTIVE and broadcast CFR can be configured differently, and in such case one of the two CFRs is fully contained (or overlapping) with the other CFR.
Proposal 2.	If multicast CFR for RRC_INACTIVE is not configured, the default is same as CORESET#0.
Proposal 3.	Case B and D are not supported for multicast CFR in RRC_INACTIVE.
Proposal 4.	It is up to the network whether to configure same or different multicast CFR for RRC_INACTIVE and RRC_CONNECTED (i.e., no additional spec impact).
Proposal 5.	Same CFR is applicable for both MCCH and MTCH for the same type of UEs/ same type of MBS multicast service(s) in RRC_INACTIVE mode.
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