3GPP TSG-RAN WG3 Meeting #113e	R3-213743
Online, 16 - 26 August 2021

Agenda item:	  22.2.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo, Motorola Mobility
Title:		Discussion on Group paging for Multicast Session Activation Notification
Document for:		Discussion and Decision
1	Introduction
In RAN3#112e, it was agreed that:
-	Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS
This paper discusses the contents of the MBS group paging, including paging occasion, paging ID, paging area, and the potential impacts on NG, F1 and Xn interfaces. 
2	Discussion
In RAN2#114-e meeting, the following agreements were made regarding multicast session activation notification [1]: 
	For multicast activation notification (for supporting nodes):
- Confirm that we convey the MBS session ID in the notification.
- Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants).



In TS 23.247 [2], section 7.2.5.2 shows the MBS session activation procedure.
	

Figure 7.2.5.2-1: MBS session activation procedure

	5.	[Optional] If AMF determines that there are any UEs in CM-IDLE state and involved in the MBS Session, and AMF figures out the paging area considering all the UE(s), which need be paged. The AMF sends a paging request message to the NG-RAN node(s) belonging to this Paging Area with the TMGI as the identifier to be paged if the related NG-RAN node(s) support the MBS session.
NOTE 1:	The details of the paging are specified by the RAN WGs.



Observation 1: Both SA2 and RAN2 agreed that using MBS session ID as the paging ID for multicast session activation notification.
According to the SA2 and RAN2 agreements, the MBS session ID should be included in the MBS group paging message. 
The MBS session ID is included in the NGAP MBS group paging message.  
However, for the MBS non-supporting nodes, using MBS Session ID is not feasible and non-backwards compatible. Regarding group notification for MBS non-supporting nodes, there are two solutions:
-	Solution 1: Using legacy individual paging i.e. using UE 5G-S-TMSI.
-	Solution 2: Using group paging with per multicast session S-TMSI.
In solution 2, a S-TMSI is allocated per multicast session by core network and sends to UE in NAS message. When MBS non-supporting gNB receives the paging message, the gNB just calculates the PO as usual using the S-TMSI of the multicast session and forwards the paging message to UE. The solution 2 is back forwards compatible with legacy MBS non-supporting gNB. However, solution 2 relies on SA2 that whether 5GC can allocates S-TMSI per multicast session. 
RAN3 assume the legacy per-UE paging is used for the MBS non-supporting node.
RAN2 agreed that use of paging in all (legacy) PO with PRNTI is the baseline assumption but the other variants are not excluded. There are two solutions for paging occasion: dedicated paging occasion or common paging occasion with unicast. 
Solution 1: Dedicated Paging Occasion for Group Notification
In this solution, a dedicated paging occasion is used for group notification per multicast session. The group paging occasion may be calculated by group ID (e.g. MBS Session ID), DRX cycle of the multicast session. If there are multiple sessions, the UE needs to monitor multiple group POs and unicast PO per DRX cycle. One of drawbacks of the solution is that it increases UE power consumption. Another drawback is this solution will cause RACH collision due to all related UE reacts the group notification simultaneously. While the advantage of this solution is that it can reduce signalling overhead sufficiently. 
Solution 2: Common Paging Occasion with unicast 
In this solution, the group notification uses the unicast PO and the group ID is added in the paging message. The UE only needs to monitor the unicast PO as legacy, and then the main advantage of this solution is that it will not increase UE power consumption. And the is no RACH collision issue since the related UEs are paged in a distributed way. The main drawback is that the solution may increase large signalling overhead. 
However, compared to the legacy paging, using MBS session ID instead of UE IDs reduces the signalling overhead already due to the size of MBS session ID is much smaller that UE IDs which is the  number of UEs multiplexing the length of UE ID. And the number of UEs in RRC_IDLE/RRC_INACTIVE which have joined the multicast session is controlled by network. The network can keep some UEs in RRC_CONNECTED mode. It is much possible some UEs in the group have other unicast service which means not all UEs can enter RRC_IDLE/RRC_INACTIVE mode. The network can reduce the signalling overhead by implementations in a certain extent, e.g. the network can use the overlapping POs of some UE for sending paging as much as possible. 
The legacy unicast POs is used for MBS group paging.
In legacy paging, the UE Paging Identity IE (i.e. 5G-S-TMSI) and Paging DRX IE (which is UE specific paging DRX if any) are provided from AMF. Similarly, according to the proposal 3, the list of UE Paging Identity of the UEs in the group and corresponding Paging DRX should also be included in the MBS group paging message.
A list of UE Paging Identity (i.e. 5G-S-TMSI) and UE specific paging DRX (if any) of the UEs in the MBS group are included in the NGAP MBS Group Paging message for paging occasion calculation.
In the legacy CN initialized paging, AMF provides a TAI list as the paging area. NR MBS supports local MBS service. It shall be possible to support MBS session where the content is not location-dependent, but the distribution is limited to a certain area, and MBS sessions where the content is location-dependent. For the case that the multicast service is only available within a limited area, the UE shall be able to obtain service area information of the multicast service.  The service area information may be Cell ID list or TAI list. In order to improve the paging efficiency, it would be better to limit the paging in the certain area. In this case, CN needs to provide local service area information to gNB and the gNB only send the paging message in the relevant cells. 
Local MBS service area information, i.e., cell ID list or TAI list, should be included in the NGAP MBS Group Paging message, if any.  
For the UEs in RRC_INACTIVE, it is possible the UE moves to a neighbor gNB. A potential issue is the MBS session resource may or may not be established between the neighbor gNB and CN.  One use case is the UE is the first UE of the MBS session entering the neighbor gNB, in which case the MBS session resource has not been established between the neighbor gNB and CN. In this case, it is not necessary that CN sends MBS group paging message to the neighbor gNB due to the MBS session resource has not been established for the neighbor gNB. Another alternative is the gNB forwards the MBS group paging to the neighbor gNB which is similar as RAN paging function. 
A new class 2 XnAP RAN MBS Grouping Paging procedure is introduced, of which the contents include a list of UE Identity Index values and paging DRX (optional) of the UEs in the MBS group, RAN paging area, and multicast session ID.
Similar for F1 interface:
A new class 2 F1AP MBS Grouping Paging procedure is introduced, of which the contents include a list of UE Identity Index values and paging DRX (optional) of the UEs in the MBS group, paging cell list, and multicast session ID.
3	Conclusion
In this contribution, the contents of the MBS group paging were discussed. It is proposed that:
1. The MBS session ID is included in the NGAP MBS group paging message.
RAN3 assume the legacy per-UE paging is used for the MBS non-supporting node.
The legacy unicast POs is used for MBS group paging.
A list of UE Paging Identity (i.e., 5G-S-TMSI) and UE specific paging DRX (if any) of the UEs in the MBS group are included in the NGAP MBS Group Paging message for paging occasion calculation.
Local MBS service area information, i.e., cell ID list or TAI list, should be included in the NGAP MBS Group Paging message, if any.  
A new class 2 XnAP RAN MBS Grouping Paging procedure is introduced, of which the contents include a list of UE Identity Index values and paging DRX (optional) of the UEs in the MBS group, RAN paging area, and multicast session ID.
A new class 2 F1AP MBS Grouping Paging procedure is introduced, of which the contents include a list of UE Identity Index values and paging DRX (optional) of the UEs in the MBS group, paging cell list, and multicast session ID.
The corresponding TPs for NG, F1, and Xn are provided in [3], [4], and [5] respectively.
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