

SA WG2 Temporary Document
Page 5
SA WG2 Meeting #139E (e-meeting)	S2-2004180r01
June 01 - 12, 2020, Elbonia	
Source:	CATT
Title:	KI #7, New Sol: MBS assistance information to RAN for delivery mode switching
Document for:	Approval
Agenda Item:	8.9
Work Item / Release:	FS_5MBS / Rel-17
Abstract of the contribution: This contribution proposes a new solution for Key Issue #7 "reliable delivery mode switching between unicast and multicast".
1. Discussion
This solution addresses Key Issue #7 "Reliable delivery mode switching between unicast and multicast".
The NG-RAN may dynamically switch the delivery mode of AN resources (i.e. radio bearer) for the MBS service from multicast/broadcast mode to unicast mode, or vice versa, based on number of UEs receiving the same service simultaneously in a specific area (e.g. in a cell), radio resource availability, NG-RAN capabilities, network performance, QoS requirements, UE capabilities, etc.
However, the NG-RAN may not be able to make sound decisions on whether/when/how to perform dynamic switching of the delivery mode of AN resources for MBS services, due to e.g.:
· Capabilities of NG-RAN nodes vary in the network, and some may not have good policy or algorithms on delivery mode switching;
· Lack of information, e.g. UE capabilities and/or application requirements with regard to delivery mode.
To assistant the NG-RAN to make a better decision on dynamic switching of the delivery mode of AN resources for MBS services, it is proposed that 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 reach this number, multicast delivery mode 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 mode information for an MBS session or QoS flow, e.g. whether unicast and/or multicast delivery mode are allowed;
· NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN;
· suggested delivery mode 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 mode;
· etc.
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 mode(s) taking into account of the MBS service/application requirements, 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, UE subscription/capabilities and/or local policy, 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, 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 mode of AN resources, or dynamically switches the delivery mode of AN resources from unicast to multicast (or vice versa).
2. Proposal
It is proposed to include the following changes in TR 23.757.



***** Start of 1st Change *****
[bookmark: _Toc2086436][bookmark: _Toc25918774][bookmark: _Toc31011390][bookmark: _Toc31176903]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[bookmark: definitions][2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 22.101: "Service aspects; Service principles".
[4]	3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[5]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".
[6]	3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[7]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[8]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[Y]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

***** Start of 2nd Change *****
[bookmark: _Toc22552196][bookmark: _Toc22930369][bookmark: _Toc22987239][bookmark: _Toc23256825][bookmark: _Toc25353553][bookmark: _Toc25918799][bookmark: _Toc31011418][bookmark: _Toc31176931]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 management
	2
Service levels definition
	3
Levels of authorization for MC
	4
QoS for MC and BC
	5
BC TV and Radio services
	6
Local MBS
	7
MC-UC delivery mode switch
	8
BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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[bookmark: OLE_LINK8][bookmark: OLE_LINK7]***** Start of 3rd Change (All new text) *****

[bookmark: _Toc22552197][bookmark: _Toc22930370][bookmark: _Toc22987240][bookmark: _Toc23256826][bookmark: _Toc25353554][bookmark: _Toc25918800]6.X	Solution #X: MBS assistance information to RAN for delivery mode switching
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801]6.X.1	Functional description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243][bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802]This solution addresses Key Issue #7 "Reliable delivery mode switching between unicast and multicast".
The NG-RAN may dynamically switch the delivery mode of AN resources (i.e. radio bearer) for the MBS service from multicast/broadcast mode to unicast mode, or vice versa.
To assistant the NG-RAN in making decisions on dynamic switching of 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 mode 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 mode information for an MBS session or QoS flow, e.g. whether unicast and/or multicast delivery mode are allowed;
· NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN;
· suggested delivery mode 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 mode; 
· etc.
Editor's note:	It is FFS which of the above information and any other information to be provided to the NG-RAN in the MBS assistance information.
[bookmark: _GoBack]Editor's note:	It is FFS which NF(s) generates each item of the MBS assistance information.
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 mode(s) taking into account of the MBS service/application requirements, 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, 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 [Y], 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 mode of AN resources, or dynamically switches the delivery mode of AN resources from unicast to multicast (or vice versa).
6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.X.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 [Y]. Based on the analytics information:
-	the AF may decide or update MBS service parameters, including the allowed/preferred delivery mode(s) for the MBS service/applications, 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, 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 mode of AN resources for the MBS session, or decides to switch the delivery mode of 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 mode.
6.X.3	Impacts services, entities and interfacesAnalysis
Editor's note:	This clause describes impacts to services, existing entities and interfaces.
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 mode for AN resources of the MBS session taking into account of the MBS assistance information provided by the CN.
PCF: The PCF may decide and update the MBS related policy based on analytics information from the NWDAF.
AF: The AF may decide and update the MBS service parameters based on analytics information from the NWDAF.
***** End of Changes *****
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