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Introduction
During RAN3#109 meeting, MBS session was discussed and the following agreements were reached [1]. 

	WA pending SA2 progress (to progress discussion in RAN3):

- One or more QoS flows may be used within a single MBS session

- Each MB QoS flow belongs to one MBS Session

- Each MB QoS flow is associated with a QoS profile

- NR MBS supports both GBR and non-GBR QoS

- One Shared NG-U tunnel is used per MBS session.

We Define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN

MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast)

RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signaling procedure (e.g. nested in handover signaling or new procedure, whether a single procedure is used or not, …) is FFS.


On the other hand, there are following FFS issues to be discussed based on SA2 progress. 

	Session management signaling for MBS session

-
NGAP: UE specific or non-UE specific

-
How to reflect 5GC architecture and 5G MBS decisions (AMF/SMF) in NGAP signaling (e.g. N2 container: UE specific or non-UE specific, etc.).

User plane establishment on NG-U

-
Based on IGMP join by gNB or TNL address in N2 signaling

 To be continued based on SA2 progress...


In this paper, we will analyze the latest SA2 progress and discuss these FFS issues on session management. 
Discussion 
According to the TR23.757, three typical solutions for multicast MBS session setup are captured. They are briefly summarized as follows:
Solution 2: If a UE is interested in an MBS service, the UE notifies AMF of the interested MBS service and 5GC sends the UE-specific MB session join information to gNB which may include the NGAP ID and TMGI information. Then gNB stores the TMGI in the UE context. When the MBS session start, the 5GC may send the non-UE specific Session Start messages to gNBs where members of the group are camping. Then gNB may setup the MB session context, which include the TMGI, the QoS Profile, tunnel info, etc. Here the TMGI information stored in UE context could be used by gNB to determine the group of UEs receiving specific multicast service. 

 Solution 3: It updates the PDU session establishment/modification procedure to set up the multicast session context for specific UE, such as the Multicast Context ID, MB-SMF ID, multicast QoS flow information. The user plane  for multicast group distribution between the 5GC and the gNB only needs to be added when the first user served by the gNB joins the multicast group. Although it is not stated explicitly, the procedure should be non-UE specific. Based on the multicast context ID included in the UE specific PDU session, gNB could determine the  group of UEs receiving specific multicast service. 
Solution 10: Non-UE specific MBS session is established between gNB and 5GC. A shared N3 tunnel is used to transfer the multicast service data for this MBS session. For each MBS QoS flow, there is one "mapped" QoS flow within related UE PDU session(s). Here the mapped QoS flow means the QoS Flow is established without reserving resources in PDU session and the data is delivered in the shared tunnel of the MBS session. The UE specific PDU session establishment/modification procedure is enhanced to carry the mapped QoS flows and the correlation between the mapped QoS flow and MBS Qos flow is sent to the gNB.
On the other hand, there is also one typical broadcast MBS session setup captured in Solution 5. 
Solution 5:  The AMF(s) select the involved gNBs based on the received TAIs and sends BC Session Resource Setup Request (TAIs, NR CGIs, QoS flows) to the NG RAN nodes. If the NG RAN accepts the request, the NG RAN allocates the DL tunnel address information for the BC session and responds to the AMF.
The potential NGAP signalling required to support these aforementioned solutions are summarized in Table 2. As we can see, for the multicast session management, both non-UE-specific and UE-specific NG signalling should be considered for these solutions. For the non-UE-specific signalling, it is used to establish the MBS session, which may deliver the TMGI, MBS QoS flow Profile, tunnel info, etc. For the UE-specific NG signalling, it may be the enhancement of existing PDU session establishment/modification procedure or a new MB session join NGAP message. 

On the other hand, for the broadcast session management, only non-UE-specific NGAP signalling should be considered which may include the following information: TMGI, MBS QoS flow Profile, tunnel info, TAIs/NR CGIs, etc. It should be noted that the TAIs/NR CGIs are used to define the broadcast service area. 

In addition, the local MBS service was discussed in SA2. According to TS23.757, some multicast or broadcast communication services are only available in a local service area for a specific time. According to the local area solutions #7,#17, #20, #21, for a given MBS service, the local area is generally defined by cell ID list, TAI list, gNB ID list. Both UE and gNB may be informed of the association between the TMGI and a list of cell IDs as local service area. In this case, the local area info in the form of cell ID list, TAI list, gNB ID list should be delivered from 5GC to gNB for multicast session as well. 
Table 1 Potential NG signalling impact based on SA2’s candidate solutions
	Solution index
	Non-UE-specific signalling
	UE-specific signalling
	Cast type

	Solution 2
	5GC sends the non-UE specific Session Start messages to gNBs, which include the TMGI, the QoS Profile, tunnel info, etc. 
	5GC sends the MB session join information to gNB which includes the NGAP ID and TMGI information.
	Multicast

	Solution 3
	Non-specific procedure between 5GC and gNB for user plane multicast group distribution addition.
	PDU session establishment / modification procedure is enhanced to set up the multicast session context for specific UE.
	Multicast

	Solution 5
	Non-UE-specific BC Session Resource Setup procedure between 5GC and gNB.
	NA
	Broadcast

	Solution 10
	non-UE specific MBS session setup/modification procedure over NG.
	UE specific PDU session establishment/modification procedure is enhanced to carry the mapped multicast QoS flows.
	Multicast


As far as we know, SA2 hasn’t made final decision on which multicast session solution shall be adopted. However, majority companies prefer the MBS session management via both non-UE-specific and UE-specific signalling. So it is suggested that RAN3 consider the Multicast session management signalling via both non-UE-specific and UE-specific signalling. With regard to broadcast session management, only non-UE specific signalling should be considered. 

Proposal 1: For the multicast session management, both non-UE-specific and UE-specific NG signalling should be considered.
Proposal 2: For the broadcast session management, only non-UE-specific NG signalling should be considered.

For the control plane, as we mentioned before, the MBS session ID, TMGI, MBS QoS flow Profile might be exchanged over NGAP when establishing the MBS session. For the user plane establishment on NG-U, there are some interim conclusion in SA2 (S2-2005413). For user join, both CP and UP (most of solutions have them, flexibility, support for IPTV) based join shall be supported. For N3 tunnel establishment, it is proposed to only focus on tunnel-based approach, since it is more flexible and support QoS. To be specific, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported. The tunnel info may be exchanged during the MBS session setup procedure as well. 

Proposal 3: During the non-UE-specific MBS session setup/modification procedure, the following information may be exchanged over NGAP: MBS session ID, TMGI, MBS QoS flow Profile, tunnel info, local area info. 
On the other hand, SA2 sent an LS to RAN/RAN2/RAN3. In this LS, the SA2 list several solutions and ask RAN2/3 to provide feedback on the RAN impacts. Some of the solutions are related with MBS session management. For example, some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 

In our opinion, the MBS session activation/deactivation can be designed similar with the PDU session activation/deactivation. Either the gNB or 5GC may trigger the activation/deactivation based on the data activity. For example, if no DL MBS data is transmitted for a long time, the corresponding MBS session might be deactivated.  Suppose one multicast MBS session is deactivated, gNB may notify the UE via RRC signalling. Then UE only interested to this MBS session may enter RRC_IDLE state.  After a while, suppose the DL MBS data of this multicast session arrives, 5GC may trigger the activation of this multicast session again. For RRC_IDLE UEs who are interested with this MBS service, they can be paged via existing paging procedure. Alternatively, the gNB may broadcast the MBS service change notification to UEs. Once receiving the paging/MBS service resume notification, RRC_IDLE UEs may make preparation for the upcoming MBS data reception. 

Proposal 4: It is suggested to support the MBS session activation/deactivation. 
Conclusion
In this paper, we analyzed the latest SA2 progress and discussed these FFS issues on session management. And we have the following observations and proposals:

Proposal 1: For the multicast session management, both non-UE-specific and UE-specific NG signalling should be considered.
Proposal 2: For the broadcast session management, only non-UE-specific NG signalling should be considered.

Proposal 3: During the non-UE-specific MBS session setup/modification procedure, the following information may be exchanged over NGAP: MBS session ID, TMGI, MBS QoS flow Profile, tunnel info, local area info. 
Proposal 4: It is suggested to support the MBS session activation/deactivation. 
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