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Abstract of the contribution: this paper proposes a solution for key issue 1 (inactive reception). 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Key issue 1 is defined as follows:

[bookmark: _Toc97289424][bookmark: _Hlk21032560]5.1	Key Issue #1: Multicast MBS data reception in RRC Inactive state
[bookmark: _Toc97289425]5.1.1	Description
In order to provide MBS service to more UEs in a cell, NG RAN could enable UEs within an MBS multicast session to receive MBS session data while in CM-CONNECTED with RRC Inactive state.
The following aspect will be studied for multicast:
-	Whether, how and what MBS assistance information to provide from 5GC to RAN for an MBS session allowing UEs in CM-CONNECTED with RRC Inactive state to receive MBS content, including the aspect which 5GC NF(s) determine the MBS assistance information and how they do so;
-	Whether and how to enhance the current procedures (including mobility related procedures) for MBS session with member UEs in RRC Inactive state.
NOTE 1:	During the study of this key issue, coordination with RAN WGs is needed before final conclusion.
NOTE 2:	RAN WG will determine how the switching for the UEs belonging to MBS session from CM-CONNECTED state to CM-CONNECTED with RRC Inactive state (and vice versa) is performed by the RAN node.
This contribution is based on S2-2203972 which has been objected by one company at SA2#150 as too RAN centric. However, this contribution has system wide impacts and the related possibilities will need to be considered in the evaluation phase:
1. This contribution contains proposal for the activation of MBS sessions with inactive UEs. This topic is also touched by solutions 4 and 17
2. As inactive UEs can move freely between RAN nodes within the RAN paging area, additional RAN nodes may need to be made aware of the MBS session and may need to be distribute MBS data. This can be accomplished with more and less core network impact, and different possibilities need to be compared.

2		Proposal
It is proposed to include the following changes in TR 23.700-47.

*** 1st Change ***
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc101271465]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
MBS session reception in RRC Inactive
	2
MOCN network sharing
	[bookmark: _PERM_MCCTEMPBM_CRPT24110002___4]3
On demand multicast MBS session
	4
Group Message Delivery
	5
Coexistence with existing power saving mechanisms for capability-limited devices
	X
Improvement on performance issues for public safety UEs
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*** 2nd Change (all new)***

[bookmark: _Toc97289436]6.X	Solution #X: Procedures for Transmission mode tor inactive data reception
[bookmark: _Toc97289437]6.X.1	Introduction
This solution addresses Key Issue #1.
[bookmark: _Toc97289438]6.X.2	Functional description
This solution builds on top of solution 1.
It is desirable to transmit 5MBS multicast data only a single time in a cell (rather than one time in transmission mode for RRC-inactive reception and one time in transmission mode for RRC connected reception. However, RRC connected UEs may be able to receive MBS data transmitted using the transmission mode for RRC-inactive reception.  It is thus assumed that the 5MBS transmission mode for inactive reception will not be applied homogenously in all cells for a multicast session and that RAN nodes will select the transmission mode based on criteria outlined in solution 1.	Comment by Qualcomm-SA2: This is in scope of RAN, it does not affect SA2.
Editor's note:	Those assumptions need to confirmed by RAN WGs.
UEs need to be informed about and configured for the transmission mode applied in the cell where they are residing by the RAN nodes.
Editor's note:	Those assumptions need to confirmed and related procedures need to be defined by RAN WGs.
UEs that transition to RRC inactive mode can move freely in their RAN notification area without notifying the RAN nodes. Their location is thus not known at cell level. At the moment only the RAN node serving a UE is aware that it is participating in an MBS multicast session. Additional RAN nodes not handling UEs within the multicast session themselves but within RAN notification areas of UEs in the multicast session may need to be made aware of the multicast session and perform procedures for the multicast session such as transmitting data of the multicast session and also manage the related the shared delivery path.	Comment by Nokia r01: I reinstated that because it is required for the understanding of subsequent text
Editor's note:	Related procedures need to be defined by RAN WGs. It also neeeds to be studied by RAN WGs whether it is possible to determine the presence of inavtive UEs that desire to receive a multicast session in a cell.
RAN nodes will need to transmit MBS data and maintain shared delivery for the MBS session not only while they serve connected UEs in the MBS sessions in in their cells, but possible also while they serve the RAN notifications areas of UEs in inactive state within the MBS session.
Also RAN nodes not serving any connected UEs in the MBS sessions thus need to be aware of the MBS session. This solutions describes two options to accomplish that with CN impacts:
Option A: RAN nodes inform their peers serving parts of RAN notification areas of UEs in an MBS session about the MBS session. The peer RAN nodes request assistance information from the CN via shared delivery establishment.	Comment by Nokia r01: This also has CN impacts: assistan
Option B: The MB-SMF informs all RAN nodes in a service area of an MBS session via the AMF about the MBS session
Editor's Note: The RAN-centric option A may exist, but is in scope of RAN WGs to a large extent. The Evaluation of this proposal thus requires RAN feedback.
As service areas are optional for MBS sessions, all RAN nodes in a PLMN are possible affected by Option B, and Option A seems thus preferable in confirmed by RAN.
Editor's Note: It may be preferable to only inform RAN nodes within RAN paging areas, but related procedures need to be investigated by RAN WGs
RRC_inactive UEs can move to cells where the transmission mode for RRC connected state is applied and then need to transition to the RRC connected state to receive MBS data.
The current MBS session activation procedures use paging for the MBS session and trigger RRC-inactive UEs to transition to RRC-connected state. For the transmission mode for RRC_inactive reception, RRC-inactive UEs should be made aware that the MBS multicast session is activated but remain in RRC-inactive state.	Comment by Qualcomm-SA2: Not clear what this means, because Group Paging for MBS session activation is only used for UEs in CM-IDLE state and RRC_INACTIVE UEs are in CM-CONNECTED state in CN. 	Comment by Nokia r01: This is not correct. Please compare with steps 11 to 14 of Figure 7.2.5.2-1 of TS 23.247:
If the MB-SMF finds out there are shared tunnel established, step11-15 are performed. The MB-SMF invokes Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM Information (Activation, TMGI)) to the AMF for those NG-RAN nodes, which have shared tunnel with MB-UPF. This step may be performed in parallel with step 2.
12.	The AMF sends NGAP activation request message (N2 SM Information ()) to the NG-RAN nodes. For those UEs that have joined in the MBS Session and are in RRC-INACTIVE state, the RAN nodes perform RAN paging as specified in TS 38.300 [9].

Editor's note:	Related procedures need to be defined by RAN WGs.
It was discussed in Rel-17 that it would be desirable for location dependent services to enable that the MBS session is active in some areas and inactive in other areas. However, UEs moving in RRC-Inactive state between such areas will not know whether the MBS session is active in their location.
Broadcasting of information about the MBS session in cells comprising information about whether the MBS session is active and about the transmission mode of the MBS session is suggested to solve those issues.
Editor's note:	Related pProcedures to support UEs that move between cells with different transmission mode need to be agreed by RAN WGs.
[bookmark: _Hlk100078209]UEs in RRC-Inactive state that move from cells with transmission mode for RRC inactice reception to cells with transmission mode for RRC-connected reception request to transition to RRC-connected state. 
[bookmark: _Toc97289439]6.X.3	Procedures
[bookmark: _Toc97289441]Editor's Notes: It is assumed all the RAN node within the same RNA area have the same capability. Whether this assumption is realistic needs to be confirmed by RAN WGs 
6.X.3.1	MBS session creation, multicast session join and session establishment procedure




Figure 6.X.3.2-1: Enhancement to current MBS procedures for session creation and join
[bookmark: _Toc97289442]0-15	 same as in solution 1
16. The NR-RAN broadcasts the transmission mode for the MBS session in the cell and also indicates whether the MBS session is active
Editor’s Note: The NG-RAN behavior is to be determined by RAN WGs. 

6.X.3.21	Moving a UE to RRC Inactive state and providing assistance information to additional RAN nodes (Option A) 


Figure 6.x.3.21-1: NG-RAN node moves a UE in 5MBS session to RRC Inactive state
0. UE joined an MBS session and receives MBS data while in RRC connected state
1. IF NG-RAN 1 uses assistance information to decide whether to apply the transmission mode for RRC-inactive receptionfor an MBS session  in a cell where the UE is located, it canand whether to move one or several UEs in MBS session to RRC inactive state. NG-RAN 1 then releases the RRC connection to the UE. The UEs can move to other cells in their RAN notification areas with notifying NG-RAN 1.
2. The NG-RAN decides the transmission mode to apply for the MBS multicast session for cells within the RAN paging areas that are also within the service area of the MBS sessionRAN internal procedures.
3. The NR-RAN broadcasts the transmission mode for the MBS session in thosecell and also indicates whether the MBS session is active
4. The NG-RAN may transmit MBS data.
53.	NG-RAN 1 determines that part of the the RAN notification areas of the UEs is served by RAN 2. It informs RAN 2 that handling of the MBS session for inactive UEs is required in that area,
Editor's note:	Related procedures need be determined by RAN WGs.

5.	The NG-RAN 2 decides the transmission mode to apply for the MBS multicast session in a cell within the area.
6.	The NR-RAN 2 broadcasts the transmission mode for the MBS session in the cell and also indicates whether the MBS session is active
7-84.	The NG-RAN 2 may establishes shared delivery and transmit MBS datawith MB-SMF. The MB-SMF transmits assistance information as defined in solution 1for inactive reception in the shared delivery response. It may obtain information about the MBS session via shared delivery.
5.	RAN internal procedures at NG-RAN 2.
Editor's note:	The procedures in this clause need be determined by RAN WGs. However, transfer of assistance information and shared delivery to additional RAN nodes impacts SA2

[bookmark: _Toc97289444]6.X.3.32	MBS service activation




Figure 6.x.3.22-1: MBS service activation

1. RAN 1 receives paging request for MBS sessionWhen triggered according to step 11 of of Figure 7.2.5.2-1 of TS 23.247 [4], AMF sends NGAP activation request message to NG-RAN nodes.
2. Related RAN procedures. RAN nodes decides whether to transmit in mode for RRC inactive reception, and whether to perform RAN paging. For the transmission mode for RRC_inactive reception, RRC-inactive UEs should be made aware that the MBS multicast session is activated but remain in RRC-inactive state. 	Comment by Nokia r02: Step 12 in 23.247 so far says that RAN paging will be done, so updates will likely be required
And we have other proposals, e.g. in solution 4, to enhance CN paging, so we need to evaluate whether CN paging or RAN paging needs to be enhanced 
3. NG-RAN 1 determines that part of the RAN notification areas of UEs in MBS session is served by RAN 2. It requests RAN 2 to perform RAN paging for MBS session,
4. The NG-RAN 2 establishes shared delivery with MB-SMF. The MB-SMF transmits assistance information (as defined in solution 1) for inactive reception in the shared delivery response. 
5. RAN internal procedures at NG-RAN 2 similar to step2.
6. RAN 1 determines inactive UEs it serves and based on that paging area
7. RAN 1 decides transmission mode for MBS session in cells
8. For cells with transmission mode for inactive reception, RAN uses procedure that keeps UE in RRC-inactive state, for instance broadcast information that the MBS session is active
5-6.	The NG-RAN 2 may establish shared delivery and transmit MBS data. It may obtain information about the MBS session via shared delivery.
7. For cells with transmission mode for connected reception, RAN uses paging procedure to make UEs transit to RRC-connected state
8.	NG-RAN 1 determines that part of the RAN notification area is served by RAN 2. It informs RAN 2 that paging of the MBS session for inactive UEs is required in that area,
9 to 13.	Same as 3 to 7, but executed by RAN 2. The MB-SMF provides assistance information in step 11.
Editor's note:	The procedures in this clause need be determined by RAN WGs. . However, transfer of assistance information and shared delivery impacts SA2. 
6.X.3.43	Triggering MBS service announcement by MB-SMF (Option B)
Editor's note:	Differences to broadcast MBS Session are FFS.  





Figure 6.x.3.43-1: Triggering MBS service announcement by MB-SMF (Option B)
1. MBS multicast session suitable for transmission mode for inactive reception is created is created at MB-SMF.
2.-5.	MB-SMF informs RAN nodes in service area of multicast session via AMFs of multicast session and asks them to announce multicast session
6. RAN decides transmission mode for MBS session
7. 	For transmission mode for inactive reception, RAN nodes announce MBS session.
8. Inactive UE may indicate desire to receive MBS session in a cellk 
9. RAN node transmits MBS data using inactive transmission mode,RAN related procedures
Editor's note:	The steps 6 to 9 7 need to be decided by RAN WGs. 
6.1.4	Impacts on services, entities and interfaces.
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
[bookmark: _Hlk500857602][bookmark: _Toc500949103][bookmark: _Toc20473562]Functional entities defined in clause 5.3.2 of TS 23.247 [4] are reused.
In addition to impacts for solution 1:
NG-RAN:
-	Decide transmission mode for a multicast session in a cell
-	Receive assistance information either a spart of request for service announcement or within shared delivery Establishment
-	Broadcast information about transmission mode and MBS session status (active/inactive).
-	Handle MBS session in RAN paging areas of RRC-Inactive UEs within MBS session.
-	Inform peer RAN nodes that handling of MBS session is required in an area. (Option A)
UE:
-	Receive information about transmission mode and MBS session status (active/inactive).
-	Receive MBS data in indicated transmission mode while MBS data is active.
-	Request to transition to RRC-connected state when moving in RRC-Inactive state from cell with transmission mode for RRC inactice reception to cell with transmission mode for RRC-connected reception.
MB-SMF:
-	inform RAN nodes in service area of multicast session (Option B)
-	provide assistance infirmation as psrt of shared delivery establishment
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