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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2].

SA2 has now finalized their TR 23.757 [3]. SA2 has also started the stage 2 TS in TS 23.247 [4].  

RAN2 recently agreed to have group paging using MBS session ID for MBS supporting nodes:

At RAN2#113bis:

Support group notification for multicast for MBS supporting nodes
Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states

For supporting nodes, using MBS session ID is feasible. 

At RAN2#114 

Confirm that we convey the MBS session ID in the notification. 

At the last RAN3#112 meeting, RAN3 discussed whether the associated functionality over NGAP should reuse existing NGAP Paging message or introduce a new NGAP paging message. The following agreement was taken concerning NGAP procedure:
Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS

This paper provides proposal for name and content for stage 3.

Multicast Group Paging
It was decided to use a new NGAP procedure was decided at last RAN3#112 because we anticipated substantial changes for this paging procedure. It will notify multiple UEs at same time by sending over the radio the MBS Session ID to inform involved UEs of the activation of the MBS service and that they should send Service Request. This is because RAN2 agreed so far that UEs must be in connected mode to receive a multicast session.

Still, the basics of that paging is similar even if the notification uses MBS Session ID instead of 5G S-TMSI i.e. inform UE to trigger Service Request. Therefore, we propose to use “paging” terminology for the name of the new message such as: Multicast Group Paging. 

Besides, this NGAP procedure is assumed to trigger involved UEs with Service Request, like a normal paging this can be a class 2 procedure.

Proposal 1: agree to have a new NGAP class 2 procedure named Multicast Group Paging over NGAP.

As said before, RAN2 agreed that MBS Session ID should be used for the paging identity:
At RAN2#114:

Confirm that we convey the MBS session ID in the notification. 

Apart from the paging identity, the message shall contain necessary information to help the gNB to calculate when the send the paging over the air, or said differently the necessary information to calculate the PF/PO which is similar to what the UE will calculate.

On that aspect as well, last RAN2#114 meeting took additional agreements:

At RAN2#114:
· Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants)

Using “legacy PO” here-above means that the gNB will send the radio paging message for all individual UEs at the same time they wake up for unicast. This avoids additional wake up times for the specific purpose of Multicast. However, this means that gNB needs to calculate all the POs for all the UEs involved in the MBS session when paging for multicast.
The new NGAP Multicast Group Paging message shall therefore contain the relevant 5G S-TSMI of the relevant UEs.

Proposal 2: the Multicast Group Paging message shall include the MBS Session ID and the 5G S-TMSI of all involved UEs.

Besides, when the MBS session gets activated, the gNB needs to calculate a Paging Area. This Paging Area would comprise the union of all RAs of the involved UEs. However, the multicast session may additionally have a limited multicast service area as specified in [4]. The gNB can avoid paging in those cells which are not part of this mulicast service area. This is because UEs outside the service area are not assumed to listen to group paging as per TS 23.247:
the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.”

We assume that the RA of the UEs is expressed in list of TAIs and the multicast area is expressed in list of TAIs, Cell IDs. AMF can identify the list of gNBs to page taking into account the intersection of the area combining RA and multicast area. However, the AMF needs to relay the MBS service area to NG-RAN node for the cell level.

Proposal 3: the AMF computes the list of gNBs to address based on RA and multicast area.  The NGAP Multicast Group Paging message includes a Paging Area comprising the RA (or the intersection of RA with the TAs supported by an NG-RAN node) and the MBS Service Area as a list of TAIs, cells.
Besides, it may be useful to allow assigning a Paging Priority, like for other Paging messages. But this can remain FFS for this time. 

The corresponding TP for TS 38.413 is provided below.
Conclusion and Proposals
This paper has reviewed the key aspects of the new NGAP message necessary for the Multicast group paging and made the following proposals:

Proposal 1: agree to have a new NGAP class 2 procedure named Multicast Group Paging over NGAP.

Proposal 2: the Multicast Group Paging message shall include the MBS Session ID and the 5G S-TMSI of all involved UEs.

Proposal 3: the AMF computes the list of gNBs to address based on the RA and the multicast area.  The NGAP Multicast Group Paging message includes a Paging Area as a list of TAIs corresponding to the RA (or the intersection of RA with the TAs supported by each NG-RAN node) and the MBS Service Area as a list of TAIs, cells.
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TP for TS 38.413
8.5.X
Multicast Group Paging

8.5.X.1
General

The purpose of the Multicast Group Paging procedure is to enable the AMF to notify all involved UEs of the activation of an MBS Session. 
8.5.X.2
Successful Operation
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Figure 8.5.X.2-1: Multicast Group Paging 

The AMF initiates the Multicast Group Paging procedure by sending the MULTICAST GROUP PAGING message to the NG-RAN node.

At the reception of the MULTICAST GROUP PAGING message, the NG-RAN node shall perform paging of the MBS Session identified by the MBS Session ID IE in cells which belong to the indicated Multicast Paging Area IE.

If the Paging DRX IE is included in the UE Paging Item IE for some UEs in the MULTICAST GROUP PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].

For each cell involved in the Multicast Paging Area IE, the NG-RAN node shall generate one page on the radio interface.

If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.247 [x] (FFS).

8.5.1.3
Abnormal Conditions

Void.

Next change
9.2.4.X
MULTICAST GROUP PAGING

This message is sent by the AMF and is used to notify involved UEs about the activation of a multicast session. 
Direction: AMF ( NG-RAN node

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	MBS Session ID
	M
	
	9.3.1.x
	
	YES
	ignore

	Multicast Paging Area
	M
	
	9.3.1.y
	
	YES
	ignore

	MBS Service Area (FFS)
	O
	
	9.3.1.z
	
	YES
	ignore

	UE Paging List
	
	1
	
	
	YES
	ignore

	>UE Paging Item
	
	1..<maxnoofUEsforPaging>
	
	
	-
	

	>>UE Paging Identity
	M
	
	9.3.3.18
	
	-
	

	>>Paging DRX
	O
	
	9.3.1.90
	
	-
	

	Paging Priority (FFS)
	O
	
	9.3.1.78
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofUEsforPaging
	Maximum no. of UEs for paging. Value is 1024.


9.3.1.x
MBS Session ID

This IE identifies an MBS Session. The definition and use of the MBS Session ID is specified in TS 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TMGI
	M
	
	
	

	NID
	O
	
	9.3.3.42
	


9.3.1.y
Multicast Paging Area
This IE contains a list of TAIs corresponding to the multicast paging area. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Area TAI List
	
	1..<maxnoofTAIforPaging>
	
	

	>>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.


9.3.1.z
MBS Service Area
This IE contains the MBS service area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Area Cell List
	
	1..<maxnoofCellsforMBS>
	
	

	>>NR CGI
	M
	
	9.3.1.7
	

	MBS Area TAI List
	
	1..<maxnoofTAIforMBS>
	
	

	>>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells. Value is FFS. 

	maxnoofTAIforMBS
	Maximum no. of TAIs. Value is FFS. 
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