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Abstract of the contribution: This contribution proposes updates to Solution #18 for Key Issue #7.
1. Discussion
In previous SA2 meetings, Solution#18 for Key Issue#7 was captured in TR 23.757 which proposes MBS assistance information from 5GC to RAN to support delivery mode switching i.e. to decide switching between PTM and PTP.  In our view, MBS assistance information is very useful to assist delivery mode switching and Solution#18 proposed a very good baseline.  On top of this, we would like to further clarify MBS assistance information and propose to use such information also to assist data forwarding during switching in RAN.  
The major reason for such proposal is that during such delivery mode switching, data forwarding is also an important aspect which will be performed in RAN entities, but we think that whether to have data forwarding during switching is related to whether it is required or not from service point of view.  For example, for software update using MBS, the data needs to be lossless thus data forwarding is needed.  But for some real-time liveshow e.g. a footmatch, data forwarding may not be that important because users mainly care whether the latest content can be delivered in a real-time approach. Therefore, we think in 5GC side, by interaction with AF or by 5GC itself, there can be an indicator on whether data forwarding is needed or not and it can be part of the MBS assistance information to RAN for mode switching.  Performing data forwarding for MBS services which don’t need this would cause wastage of AN radio resources.
This pCR propose some updates according to above analysis and also we update an EN regarding to architecture assumption as we think this solution can be applicable to architecture Alt. 1, Alt. 2 or the merged architecture
2. Proposal
It is proposed to include the following changes in TR 23.757.



***** Start of 1st Change *****
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Editor's note:	This clause outlines solution principles and documents any assumptions made.
This solution addresses Key Issue #7 "Reliable delivery mode switching between unicast and multicast".  This solution can be based on architecture Alt.1, Alt. 2 or merged architecture of Alt. 1 and Alt. 2.
Editor's note:	Assumed baseline architecture is FFS.
The NG-RAN needs to determine the delivery method of AN resources (i.e. PTP or PTM delivery method) for the MBS service, and may dynamically switch the delivery method betweenfrom PTM to and PTP, or vice versa.
To assist the NG-RAN in deciding the delivery mode of AN resources for MBS services, the CN provides MBS assistance information to the NG-RAN. The MBS assistance information may include:
-	suggested number of UEs for multicast delivery. When the number of UEs receiving or interested in the MBS service in a cell or in the NG-RAN node reaches this number, multicast delivery method is preferable;
-	number of UEs receiving or interested in the MBS service in a cell of the NG-RAN node or in the NG-RAN node, based on the statistics or prediction by the CN;
-	delivery method information for an MBS session or QoS flow, e.g. whether PTP and/or PTM delivery method are allowed;
-	NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN;
-	suggested delivery method based on NG-RAN performance;
-	information of MBS services/groups subscribed by the UE, e.g. TMGI;
-	UE capabilities, e.g. whether the UE supports multicast/broadcast delivery method;
-  Indication of whether data forward is needed during mode switching from 5GC
-	etc.
Editor's note:	Whether the above information from the CN can assist in RAN decision of switching between PTP and PTM needs to be confirmed by RAN group.
The MBS assistance information is determined by the CN based on MBS service information, MBS related PCC policy, UE subscription and capabilities on MBS services, etc. The AF provides MBS service parameters, which may include the information of allowed/preferred delivery method(s) taking into account of the MBS service/application requirements including whether lossless switching via data forwarding is needed, to the PCF. The PCF, based on MBS service information and other information (e.g. network performance, local configuration), decides the MBS related PCC policy and provides to the SMF. Based on the MBS related PCC policy or local policy, UE subscription data, UE capabilities, data forwarding indication, etc., the SMF decides the MBS assistance information.
The MBS assistance information can be determined and dynamically updated also based on network analytics. That is, the AF, PCF and SMF can subscribe or request from the NWDAF the analytics information on "“Service Experience"”, "“Network Performance"” and/or "“User Data Congestion Analytics"”, etc., as specified in TS 23.288 [9], and then determine/update the MBS service parameters, MBS related PCC policy and MBS assistance information based on the analytics information.
The MBS assistance information can be provided by the SMF to the RAN via the AMF during the procedures of MBS service configuration, session start and/or PDU session establishment/modification associated with MBS service, etc. Based on the MBS assistance information, the NG-RAN determines for the MBS session the delivery method of AN resources, or dynamically switches the delivery method of AN resources from unicast to multicast (or vice versa).
Table 6.18.1-1 gives more information on MBS assistance information, including NF(s) generating the MBS assistance information, descriptions and recommendation for specification in Rel-17.
Table 6.18.1-1: MBS assistance information
	MBS assistance information
	NF(s) generating this MBS assistance information
	Descriptions
	Recommended for specification in Rel-17

	Suggested number of Ues for multicast delivery
	PCF/SMF
	When the number of Ues receiving or interested in the MBS service in a cell or in the NG-RAN node reaches this number, multicast delivery mode is preferable.
Decided by the PCF based on e.g. local policy, analytics information, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy
	Y. Centralized policy may simplify NG-RAN implementation.

	Number of Ues receiving or interested in the MBS service
	SMF
	The statistics or predicted number of Ues receiving or interested in the MBS service in a cell or in the NG-RAN node.
Decided by the SMF based on the report from the AMF or  analytics information from the NWDAF.
	N. Can be counted locally in NG-RAN.

	Delivery method information for an MBS session or QoS flow, e.g. whether PTP and/or PTM delivery mode are allowed
	PCF/SMF
	Only allowed delivery method can apply to the MBS Session or QoS flow.
Decided by the PCF based on e.g. service information from the AF and/or operator policy, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy.
	Y. Service/operator specific requirements can be provided. 

	NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN
	NWDAF
	NG-RAN can decide the delivery mode based on NG-RAN preformance (and other information).
Generated by the NWDAF, e.g. based on the Network Performance analytics as defined in TS 23.288, and provide to the SMF and PCF.
	N. Can be measured locally in NG-RAN. (Prediction is unavailable.)

	Suggested delivery mode based on NG-RAN performance
	PCF/SMF
	Recommended delivery mode (PTP or PTM) based on NG-RAN preformance.
Decided by the PCF based on e.g. local policy and analytics information, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy
	N. Can be decided by NG-RAN.

	Information of MBS services/groups subscribed by the UE, e.g. TMGI
	SMF
	Only allow the UE to join an MBS Session of the subscribed service(s)/group(s).
Decided by the SMF based on the MBS related subscription data from the UDM/UDR.
	Y. Related to whether PTM delivery method can be used for the UE.

	UE capabilities, e.g. whether the UE supports PTM delivery mode
	SMF
	The PTM delivery mode can be used only if the UE supports it.
Decided by the SMF, e.g. based on the UE MBS capability indicated in the NAS message.
	Y. Related to whether PTM delivery method can be used for the UE.

	Indication of data forwarding
	PCF/SMF
	Whether data forwarding is needed can be indicated by AF to PCF
	Y. Red to whether data forwarding is needed during switching and imt NG-RAN AN  source usage



NOTE 1:	The suggested number of UEs for multicast delivery may be dynamically adjusted based on the analytics information, e.g. network performance analytics, from the NWDAF, to cope with e.g. different load conditions in different RAN coverage.
NOTE 2:	It can be challenging for the PCF/SMF to decide different suggested number of UEs for multicast delivery for different cells or gNBs. So the easiest way is to provide same suggested number of UEs for multicast delivery for different cells, by local configuration in the SMF or PCF. For the cells in the same serving area of the SMF, this configured UE number is the same in all the SMFs.
NOTE 3:	When using the assistance information, the RAN also considers its local condition (e.g. RAN status , load and performance, radio link condition, etc., as discussed in RAN group), to decide whether PTP or PTM to be used.
Editor's note:	It is FFS how the Number of UEs receiving or interested in the MBS service can be determined if those UEs are served by multiple SMFs.
Editor's note:	It is FFS whether a single suggested number of UEs for multicast delivery is appropriate for all cells, given that they can be in different coverage and load conditions. RAN coordination is required
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Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.18.2-1: Provision of MBS assistance information to RAN
0.	The AF, PCF and/or SMF may subscribe or request network analytics information on "Service Experience", "Network Performance" and/or "User Data Congestion Analytics", etc., from the NWDAF as specified in TS 23.288 [9]. Based on the analytics information:
-	the AF may decide or update MBS service parameters, including the allowed/preferred delivery method (s) for the MBS service/applications including data forwarding indication, and provide to the PCF (e.g. via the UDR as specified in TS 23.502 [8] clause 4.15.6.7).
-	the PCF may decide or update the MBS related PCC policy and provide to the SMF.
-	the SMF may decide or update the MBS assistance information.
1.	During the MBS related procedures, e.g. MBS service configuration, session start and/or PDU session establishment/modification associated with MBS service, the SMF provides the MBS assistance information to the NG-RAN via the AMF. The SMF decides the MBS assistance information based on the MBS related PCC policy from the PCF (if dynamic PCC is deployed) or local policy (if dynamic PCC is not deployed), UE subscription data from the UDM, UE capabilities if indicated by the UE in the NAS message, and/or network analytics information provided by the NWDAF, data forwarding indication, etc. Then the SMF includes the MBS assistance information in the N2 SM information of Namf_Communication_N1N2MessageTransfer request (or via other service operation) to the AMF, and the AMF forwards it to the NG-RAN.
2.	Based on the MBS assistance information and other information (e.g. local measurement), the NG-RAN determines the delivery methodof AN resources for the MBS session, or decides to switch the delivery methodof AN resources from unicast to multicast (or vice versa) for an ongoing MBS session.
3.	The NG-RAN establishes or modifies the AN resources for the MBS session according to the selected delivery method.
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SMF:
-	The SMF generates the MBS assistance information and provides it to the NG-RAN. The SMF may decide and update the MBS assistance information based on analytics information from the NWDAF.
NG-RAN:
-	The NG-RAN decides the delivery method for AN resources of the MBS session taking into account of the MBS assistance information provided by the CN.
***** End of Changes *****
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