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Abstract of the contribution: Discuss a new scenario that MBS is not pre-defined, it is triggered temporarily and dynamically. And a possible solution is proposed. 

1. Discussion
1.1 Lessons from LTE MBMS
In LTE, MBMS services are pre-defined and each MBMS service will be assigned with a unique identity such as TMGI. UE is informed with the available MBMS services via such as announcement procedure, then UE joins a multicast group to receive the MBMS data. Although LTE MBMS is fully discussed and specified, we should notice that LTE MBMS is not commercially used due to the following reasons：
1) Multicast does not share the common architecture and interfaces as unicast;
2) Mobile operators could not find use cases and business model under the LTE MBMS framework, since the most of attractive applications/services are not pre-defined. Support of some scenarios such as public safety is not sufficient enough for mobile operators to introduce multicast framework. 
Based on the experience of LTE MBMS above, it’s necessary to consider the business model of NR multicast service seriously. If the NR MBS discussed currently still only focuses on the pre-defined MBS like LTE MBMS, it could be difficult to come to the final commercial utilization of mobile operators.
Observation 1: It’s difficult for operator to come to the commercial usage of NR MBS if we only focus on the pre-defined MBS is studied in NR.

1.2 New scenarios for NR MBS
Besides Public safety and TV broadcasting, many new scenarios with multicast attribute appear in 5G network, such as live concerts/sport events or live video streaming via smart phone. All these new scenarios have the characteristics listed below:
1) The service has high requirements on the data rates or latency;
2) There may be a lot of users to use data/voice communication at the same time, for example, some of users are watching high-definition real-time video of a backstage and some of them are performing basic communication, such as voice call or internet surfing;
3) The users may be gathered temporally and separate with each other after a period of time.
Taking live concert as an example. The concert host may provide different view of the backstage real-time video with high-definition and low latency, for a better experience. And the concert audiences may pay for the real-time video service, and watch the video via their smart phones. Now this kind of service is provided by unicast, which results in the waste of the resources of Uu and the core network backhaul. What’s more, network congestion may be caused, and even the basic communication could not be provided.
Besides, for the live video watching, a large proportion of of the service used to watch is smart phone, and when there are too many people watching the same live video in the same cell, for example, in a school dormitory building, it may also cause the waste of resources and network congestion mentioned above.
To solve this problem simply, we can define these services as multicast services, and then transmit them as the current discussion. However, there are some problems:
1) For content provider: most of the services have a mature working model with unicast. If the service is defined as multicast service, it means the content provider need to do a lot of change to match the multicast transmission, which is not welcome. And as we discussed above, And as we disussed above, the multicast group is formulated by chance and the scenarios/use cases are rather various, therefore, defining them as multicast service may cause a lot of overhead.
2) For the 5G network: the previous LTE MBMS data transmition in the EPC is based on the IP multicast, which is not supported in the current network.
3) For users: if some of the services is defined as MBS other than normal services, it may change the users’ operation habits.
Observation 2: not all services or scenarios with multicast character suits to be pre-defined as MBS.
A better way is to not pre-define such services as MBS, but the multicast transmission could be triggered temporarily and dynamically by the network for resource saving and congestion avoiding.
With this way, UE doesn’t need to do special things like obtaining the network announcement or perform the joining procedure, but request for the service as normal. From the content provider perspective, there’s no pre-defined multicast service, which means it does not need to do changes like supporting MBS-specific signalling and data processing. Such proposal does not prevent the future enhancement that content provider freely makes statistics and helps the core network establish a multicast transmission. In our view, this is a more feasible way for the multicast commercial use.
2. Proposal
It is proposed to adopt the following solution in TR 23.757 to support none pre-defined MBS service.
* * * First 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
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MC-UC delivery mode switch
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BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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* * * Second Change (all new text) * * * *

6.x	Solution X: Dynamic multicast/broadcast transmission
[bookmark: _Toc20473558]6.X.1	Key Issue mapping
Editor's Note:	This clause lists the key issue(s) addressed by this solution.
This solution addresses KI#1, and compared to other solutions (e.g. Solution #3) to KI#1, this solution mainly addresses the following aspects:
-	When and how to trigger the establishment of an MBS session?
The AF subscribes or requests the network analytics information from the NWDAF as specified in TS 23.288 [Y].Based on the analytics information, e.g. Observed Service Experience analytics defined in clause 6.4 of TS 23.288 [Y], the AF decides/updates multicast related service parameters. The AF may use service specific parameter provision procedure as specified in TS 23.502 [8] to provide multicast related service parameters, including the multicast indication for different services/applications, to the PCF. Based on multicast related service parameters, the PCF provides the multicast service related policy in PCC rules to the SMF. Then the SMF decides when to establish an MBS session for the services and UEs based on the multicast service related policy. The following procedures for completion of the MBS session establishment can refer to Solution #3.
6.x.2	Functional Description
6.x.2.1	System Architecture
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242]The architecture functional entities are described in Annex A.1 "5G MBS system architecture based on unicast 5GC".
6.x.3	Procedure
Editor's Note: This clause describes high-level procedures and information flows for the solution.
6.X.3.1	 dynamic multicast session setup/modification

[bookmark: _GoBack]


Figure 6.X.3-1: multicast session/tunnel setup/modification
This The key steps of the procedure for this solution are as follows: 
-1.	The UE establishes a PDU session for unicast flow, and the SMF is selected.
-2.	The AF subscribes or requests network analytics information to the NWDAF as specified in TS 23.288 [Y], e.g., Observed Service Experience defined in clause 6.4. Based on the analytics information, the AF may decide to update service parameters, including the multicast indication for different services/applications, and provide to the PCF (e.g. via the UDR as specified in TS 23.502 [8] clause 4.15.6.7).
The AF can decide to subscribe or request network analytics information based on local configuration, or triggered by e.g. event report from the NEF. 
-3.	The PCF provides to the SMF the multicast service related policy based on the service parameters, including, multicast indication for specific service  and optionally with UE number of requesting the service as a threshold for when the multicast indication is used, the list of UE IDs or UE group ID for receiving multicast service, and other service information, such as IP multicast address. 
-4.	The SMF, based on the multicast service policy, determines to establish or modify a multicast session for the service. The SMF initiates a PDU session modification procedure towards the UPF, RAN (via the AMF) and the UE to change delivery mode of the service data from unicast to multicast (i.e. switching data transmission to an MBS session). The SMF sends to the RAN in N2 SM information the binding relationship between the UE(s) and the service, including multicast session information, list of UE IDs or UE group ID, etc.
NOTE:	The detailed procedures for MBS session establishement, including steps 4~6 and following steps for completion of the MBS session establishment, can refer to Solution #3.
-5.	RAN establishes/updates the shared tunnel and binds the UE(s) for the multicast /session, based on N2 SM information received from the SMF.
-6.	RAN decides how to deliver the multicast flow: PTM or PTP and sends AN resource reconfiguration to UEs if necessary.
Editor's note: The details of this procedure will be studied in the RAN WGs.
[bookmark: _Toc23256830][bookmark: _Toc25353557][bookmark: _Toc25918803]6.X.4	Impacts Analysis
Editor's note: This clause describes impacts to existing entities and interfaces.
Editor's note: Further impacts on NFs would be added later.
[bookmark: _Hlk500857602][bookmark: _Toc500949103][bookmark: _Toc20473562]SMF: The SMF needs to support the processing of multicast, e.g., sends to RAN multicast session information including the binding relationship between the UE(s) and multicast service(s), receives the information of the AF.
RAN: The RAN needs to support the processing of multicast, e.g., binding the UE(s) with multicast service(s), selecting PTP or PTM bearers that are used for multicast data transmission to UEs.
* * * End of Changes* * * *
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