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Abstract of the contribution: this paper proposes a solution for key issue 3. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Key issue 3 is defined as follows:

[bookmark: _Toc92882280][bookmark: _Toc104459350][bookmark: _Toc92882281]5.3	Key Issue #3: On demand multicast MBS session
For services shared by a group of users, e.g. background audio/video streams, status/warning update during the game, shared streaming of collaborative interactive application, enabling temporary multicast group for the service would be beneficial for operators to be more flexible to provide services with resource efficiency, i.e. dynamically creating multicast session when required by the service, and releasing them when not required.
Based on the triggers provided by the AF, e.g. information or request provided by the AF which allows multicast transport for a specific service, and other factors, on demand multicast MBS session may be created by the 5GS for the service. A similiar example in eMBMS is MBMS operation on Demand (MooD) defined by SA4.
The following aspects are to be studied:
-	Use cases for on demand MBS multicast sessions and related requirements and potential gaps in Rel-17 MBS multicast procedures
-	Whether and how to enhance the Release-17 MBS procedures to enable the on-demand multicast MBS session management. If needed, what information can be exposed by the 5GC to the AF or be provided by the AF, to enable on demand multicast MBS session management by AF.
NOTE:	Coordination with SA4 is needed for study of this KI.

TS 23.247 already provides some support for on-demand multicast sessions in Rel-17:
-	An AF can create a multicast session at any time, e.g. when noticing demand.
-	A multicast session may be established without prior creation by an AF when a UEs tries to join it: If no MB-SMF is assigned for the MBS session ID (i.e. the NRF provides empty MB-SMF profile), the SMF may select an MB-SMF and request it to configure the multicast MBS session. However, details are left to SMF implementation.

[bookmark: _Toc70929960][bookmark: _Toc98840178]4.3	Multicast session state model
	Multicast Session Creation: The AF provides information about the multicast session and optionally requests the allocation of a TMGI, see clause 7.1.1.2 and 7.1.1.3. Alternatively, the information about the multicast session can be pre-configured in the network. The creation may indicate whether the multicast session may be established in active or inactive state and when a multicast session can become active. The AF may perform creation in several steps, e.g. to first request TMGI and then provide full information about the multicast session and allow it to be established, or to update the information whether the multicast session is to be in active or inactive state after establishment. Multicast session state transitions from "Start (NULL)" to Configured state.
NOTE 3:	A multicast session can also be created by the operator via OAM configuration or be established without prior creation.

[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc98840250]7.2.1.3	Multicast session join and session establishment procedure
The following steps are executed before the UE requests to join the MBS session:
-	The MBS Session may have been created in the 5GC (see clause 7.1.1 for details).
-	The UE registers in the PLMN or SNPN and may have established a PDU session that can be associated with multicast session(s).
-	The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via service announcement.


Figure 7.2.1.3-1: PDU Session modification for UE joining multicast session
1.	…
2.	[Conditional] Based on the received MBS Session ID and join request, the SMF determines this is MBS Session join request.
[bookmark: _Hlk110012985]	If SMF has no information about MBS Session context for the indicated MBS Session ID(s), SMF discovers and selects an MB-SMF for the MBS Session via the NRF as described in clause 7.1.2. If no MB-SMF is assigned for the MBS session ID (i.e. the NRF provides empty MB-SMF profile), the SMF may select an MB-SMF and request it to configure the multicast MBS session or the SMF may reject the join request and respond to the UE with an appropriate cause value.
NOTE 1:	Details about how the SMF selects an MB-SMF and requests it to configure the multicast MBS session are left to SMF implementation.


It is suggested to refine the related procedures, filing implementation specific aspects from Rel-17, and also provide dynamic means for the network to decide whether to establish an MBS session based on the number of observed join requests

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

*** 1st Change ***

[bookmark: _Toc101271465][bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435]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
	6
Improvement on performance issues for public safety UEs
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*** 2nd Change (all new)***

[bookmark: _Toc97289436][bookmark: _Hlk102774972]6.X	Solution #X: AF selects UEs to be kept in connected mode
[bookmark: _Toc97289437]6.X.1	Introduction
This solution addresses Key Issues #3.
TS 23.247 already provides some support for on-demand multicast sessions in Rel-17:
-	An AF can create a multicast session at any time, e.g. when noticing demand.
-	A multicast session may be established without prior creation by an AF when a UEs tries to join it: If no MB-SMF is assigned for the MBS session ID (i.e. the NRF provides empty MB-SMF profile), the SMF may select an MB-SMF and request it to configure the multicast MBS session. However, details are left to SMF implementation.
This solution focuses on IP multicast sessions (using the IGMP protocol for joining and source specific multicast addresses as identifiers) provided by an application server in the internet that does not directly interact with the 5GS. It enables the 5GS to dynamically detects that many UEs join the same IP multicast sessions and based on that set up a related MBS multicast session to save transmission resources.
The following related issues need to be resolved:
1. How to enable UEs to join multicast IP sessions if no related MBS session exists in the network
2. How to detect that multiple UEs join the same multicast IP session (possibly at high rate or in proximity to each other).
3. How to establish a related on-demand MBS session based on the detection
4. How to inform the UEs to join the on-demand MBS session established in step-3
6.X.2	Description
If the SMF receives a join request for a source specific IP multicast address with no MB-SMF assigned, the SMF assigns an MB-SMF and informs it that a join request for the source specific multicast address was received and about the location of the UE that issued a join request. The MB-SMF decides whether to establish the MBS session towards the radio, and based on that informs the SMF accordingly. If the MBS session is not to be established towards the radio, the SMF does not add MBS session information to the PDU session . If the MB-SMF does not establish the MBS session towards the radio, it still register itself at the NRF as handling the source specific multicast address, and will then be informed by SMFs about subsequent join attempts for this source specific multicast address, and can then decide to establish the MBS session towards the radio. The MB-SMF may count the number or log the join requests to determine their frequency and/or whether the attempts are concentrated in a specific area in order to decide whether to establish the MBS session. It can interact with the PCF to check whether the multicast session can be authorized. The PCF can consider the area and the load in the area for a related decision. The PCF can contact the UDR to check whether there is preconfigured policy for a multicast session with the specific source specific multicast address.
The MB-SMF stores the SMFs that subscribed to info about the MBS session. It notifies those SMFs when it decides to establish the MBS session towards the radio. The SMFs then update the PDU sessions of related UEs with the MBS session information
To enable a UE to receive an IP multicast sessions within a PDU session if no related MBS session towards the radio is established, an IGMP join requests needs to be send towards the IP network. In Rel-17 it was assumed that a UE would only send join request in the control plane signalling. It was anticipated that the protocol stack in the UE could recognise IGMP join requests in the user plane and convert them to control plane join requests. An MB-SMF that it is informed about a join attempt for an IP SSMA with no related MBS session and decides not to establish the MBS session configures the MB-UPF to send an IGMP join request.

[bookmark: _Toc97289439]6.X.3	Procedures


[bookmark: _Hlk110304575]Figure 6.x.3.2-1: UE join request when related MBS session is not yet created
1. UE sends a join request for an IP SSMA
2. SMF inquires MB-SMF handling the IP SSMA at the NRF and detects that none is assigned. It inquires MB-SMF at NRF based on other criteria, e.g. UE location and selects MB-SMF to handle IP SSMA.
3. SMF requests MB-SMF to provide info about the MBS session for the IP SSMA and provides UE location.
4. MB-SMF may interact with PCF to check whether policies allow creation of MBS session. It indicates that MBS session is not yet established and possibly location(s) of UE(s) desiring to join or a service area selected by the MB-SMF based on those locations.
5. PCF may check at UDR whether there are preconfigured policies for IP SSMA
6. PCF decides whether an MBS radio session is permissible at the indicated location(s) or a service area and selects QoS for the MBS session (e.g based on policies in the UDR) and indicates that to the MB-SMF
7. The MB-SMF decides whether to establish the MBS session towards the radio. The MB-SMF may count the number or log the join requests to determine their frequency and/or whether the attempts are concentrated in a specific area in order to decide whether to establish the MBS session towards the radio and in order to determine a possible service area for the MBS session.
The MB-SMF also stores SMFs that subscribed in step 3.
8. The MB-SMF request the MB-UPF to create an N4 session of the MBS session with IP SSMA and to send an IGMP join request for the IP SSMA 
9. MB UPF sends IGMP join request for the IP SSMA
10. If the MB-SMF does not establish the MBS session towards the radio, it still registers itself at the NRF as handling the source specific multicast address, and will then be informed by SMFs about subsequent join attempts for this source specific multicast address, and can then decide to establish the MBS session towards the radio. 
11. The MB-SMF informs SMF whether the MBS session towards radio is to be established and informs about QoS flow(s) for the MBS session. It may also request that the join request is rejected.
12.-14. SMF updates the PDU session with additional QoS flow unless that flow can be transported via default QoS flow. The SMF provides no other information about MBS session in N2 container if MB-SMF decided not to establish the MBS session towards the radio. It indicates towards the UE whether join request is accepted.
15 Same as step 11 in Figure 7.2.1.3-1. of TS 23.247
16 Same as step 13 in Figure 7.2.1.3-1. of TS 23.247
17-19 Same as in Figure 7.2.1.3-1. of TS 23.247



Figure 6.x.3.2-2: PDU Session modification when MB-SMF decides to establish MBS session towards radio
1. The MB-SMF decides to establish the MBS session towards the radio. The MB-SMF may count the number or log the join requests to determine their frequency and/or whether the attempts are concentrated in a specific area in order to decide whether to establish the MBS session towards the radio.
2. The MB-SMF notifies SMFs that subscribed to info about an MBS session when the MB-SMF decides to establish the MBS session towards the radio.
3. The SMFs then update the PDU sessions of related UEs with the MBS session information
4. NG RAN nodes serving UEs within the MBS session request the MB-SMF to deliver MBS data towards them and start multicasting those MBS data over the radio

6.1.4	Impacts on services, entities and interfaces.
MB-SMF
-	Decide whether to establish MBS session toward radio
-	Inform SMFs when deciding to do so
SMF
-	Select MB-SMF when UE request to join IP SSMA and no MB-SMF is assigned
-	If MB-SMF decides not to establish MBS session toward radio, apply individual delivery and do not provide MBS session information within PDU session
-	If MB-SMF subsequentley decides not establish MBS session toward radio, update PDU session with MBS session information 
UDR
-	Store preconfigured information about MBS policies for an IP SSMA
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