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Abstract: This contribution contains the evaluation of KI#1. 
1. Discussion
Solution #2, #3, #4, #5, #6, #8, #9, #10, #11, #12, #13, #14, #15, #16, #32 and #33 are addressing all or some of the aspects of KI#1. These solutions can be further categorized into the following groups:
	Category
	Solution
	Note

	1: UE join and establishment of an MBS session
	Solution #2
Solution #3
Solution #4
Solution #6
Solution #8
Solution #10
Solution #14
Solution #16
	Main procedure of KI#1, can be further divided into sub-categories.

	2: Broadcast Solution
	Solution #5
Solution #9
	It is still possible to have new solutions for broadcast in this meeting. Consider to have a per-solution evaluation. 

	3: Session Activation/Deactivation (or Session Start/Session Stop)
	Solution #2
Solution #4
Solution #13
Solution #14
Solution #32
	Depends on whether the UE needs to back to CM-CONNECTED status to receive MBS data. 
RAN dependent topic, e.g., paging message. 

	4: Handover Procedure
	Solution #11 and Solution #12
Solution #15
	It could be discussed with the solutions of KI#7.

	5: Others 
	Solution #33
	SA4 related, and coordination with SA4 is needed.



Solutions for other categories are designed based on the solutions for category #1. For Category #1, candidate solutions could be clustered based on their characteristics as follows:
	Category
	Solution
	Note

	AMF stores the MB Session Context upon receiving join request.
	Solution #2

	· UE sends an UL NAS MB Session Join Request to AMF including the MBS group information. 
· AMF further fetches the MB Session Context from MB-SMF if needed. 
· AMF provides the MB Session Context to RAN during session start procedure. 
· 5GC Individual MBS traffic delivery only used when RAN doesn’t support MBS and application can apply 5GC individual MBS traffic delivery.

	SMF handling unicast PDU session stores the MB Session Context (i.e., associating the unicast PDU session and multicast session)
	Solution #3
Solution #6
Solution #8
Solution #10
Solution #16
	· UE sends PDU Session establishment/ modification request to 5GC.
· SMF (i.e., handling unicast PDU session) fetches the MB Session Context from MB-SMF if needed.
· SMF handling unicast PDU session deals with the request and provides the unicast PDU session ID together with multicast session info to RAN.

	UE’s join request can reuse the signalling of the unicast PDU Session (to-be) established. 
	Solution #4
	· TBD if SMF handling unicast PDU session could store the MB Session Context. 
· UE sends PDU Session establishment/ modification request to 5GC.
· SMF (i.e., handling unicast PDU session) relays the request to MB-SMF.
· MB-SMF provides N1 and N2 info to UE and RAN directly or via SMF.

	MBMS-like multicast solution
	Solution #14
	· UE sends Join Request (i.e., Activate MBS Context Request) to 5GC, and 5GC stores MB UE Context.
· During Session start procedure, RAN establishes MBS QoS Flows.
· UE receive MBS data based on the TMGI received during the join procedure. 



On Category #2, currently two solutions are documented in the TR. Given that SA plenary recently confirmed the broadcast is in the scope of Rel-17, it is still possible to submit new solutions on broadcast in the next meeting.
On Category #3, the details depends on whether the UE needs to back to CM-CONNECTED status to receive MBS data, and it is a RAN dependent topic, e.g., paging message.
Category #4 overlaps with the evaluation of KI#7, it is suggested to discuss these solutions together with the solutions for the evaluation of KI#7. 
Proposal: It is proposed to capture the above-mentioned aspects in TR 23.757. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.757.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all text new)* * * *
[bookmark: _Toc50711119][bookmark: _Toc50467290][bookmark: _Toc50193145]7.X	Key Issue #1: MBS session management
Editor's Note: An LS is sent to RAN to ask RAN a set of questions and wait for their answers and feedback. The questions can be found in the LS out S2- S2-2006044.
Solution #2, #3, #4, #5, #6, #8, #9, #10, #11, #12, #13, #14, #15, #16, #32 and #33 are addressing (some of the aspects of) KI#1. These solutions can be further categorized into the following groups:
· On UE join and establishment of an MBS session: it is the main procedure of KI#1, and Solution #2, #3, #4, #6, #8, #10, #14 and #16 are related on this issue. Based on the characteristics, candidate solutions can be further divided into several sub-categories, as Table 7.X-1 demonstrates:
Table 7.X-1: Categorization of the solutions related to UE join and establishment.
	Category
	Solution
	Note

	AMF stores the MB Session Context upon receiving join request. SMF handling unicast PDU Session is not involved in 5GC shared MBS traffic delivery. 
	Solution #2

	· UE sends an UL NAS MB Session Join Request to AMF including the MBS group information. 
· AMF further fetches the MB Session Context from MB-SMF if needed. 
· AMF provides the MB Session Context to RAN during session start procedure. 
· 5GC Individual MBS traffic delivery only used when RAN doesn’t support MBS and application can apply 5GC individual MBS traffic delivery.

	SMF handling unicast PDU session stores the MB Session Context (i.e., associating the unicast PDU session and multicast session)
	Solution #3
Solution #6
Solution #8
Solution #10
Solution #16
	· UE sends PDU Session establishment/ modification request to 5GC.
· SMF (i.e., handling unicast PDU session) fetches the MB Session Context from MB-SMF if needed.
· SMF handling unicast PDU session deals with the request and provides the unicast PDU session ID together with multicast session info to RAN.

	UE’s join request can reuse the signalling of the unicast PDU Session (to-be) established. 
	Solution #4
	· TBD if SMF handling unicast PDU session could store the MB Session Context. 
· UE sends PDU Session establishment/ modification request to 5GC.
· SMF (i.e., handling unicast PDU session) relays the request to MB-SMF.
· MB-SMF provides N1 and N2 info to UE and RAN directly or via SMF.

	MBMS-like multicast solution
	Solution #14
	· UE sends Join Request (i.e., Activate MBS Context Request) to 5GC, and 5GC stores MB UE Context.
· During Session start procedure, RAN establishes MBS QoS Flows and store MBS-related information.
· UE receive MBS data based on the TMGI received during the join procedure. 



Category #1: Candidate solution(s) include Solution #2. Solution #2 has the following features: 1) assumes some AMF enhancements to manage the MBS Session; 2) RAN transmits the received DL media stream using PTM or PTP resources; 3) the steps of UE joining the MBS Session and 5GC starting the MB Session (including establishing MB Session Context at RAN) after receiving the AF request are separated; 4) After joins the MBS Session, UE could switch into CM-IDLE mode and back to CM-CONNECTED mode when needs to receive the MBS data.
Pros and cons of Solution #2 are listed as follows:
· Solution #2 provides an on-demand MBS reception solution, which avoid the wasting of network resources (i.e., sending MBS data to the area where there is no actual receiver). 
· The AMF is enhanced to support the management of Multicast session, including 1) UE authorization for accessing MBS Session, 2) determining the delivery mode of MBS Session, 3) maintaining MBS Session Context, 4) controlling activation/deactivation of the MBS Session, 5) sending notification to UE to trigger unicast PDU Session establishment and so on. Such design assumes AMF with the SM functionalities and is lack of separation between MM and SM.
· For the UE that handovers from an MBS-capable RAN to the RAN only support unicast, considerable latency could be experienced: Since the target RAN cannot support MBS, unicast PDU Session is chosen to transmit the MBS data (i.e., 5GC shared MBS traffic delivery mode), if the resources (e.g., unicast PDU Session or QoS Flow) to transfer the MBS data has not been established yet, network has to trigger the related SM procedures (e.g., PDU Session Establishment/ Modification) to enable MBS data reception, but such SM procedures have to be held on because of the ongoing MM procedure (i.e., Handover), which may lead to a large latency. 
· It is assumed that "session continuity assumed to be handled on application level" (See clause 6.11).
· It is assumed that one MBS Session is associating to one MBS flow, and TMGI is used to identify the MBS Session (See clause 6.3). As a result, for the service with distinct service requirements (e.g., a service contains motion image, audio, text etc.), multiple MBS Sessions and multiple TMGIs would be needed accordingly. According to current statement in Solution #3, for a certain service receiver, related multicast procedures have to be executed several times for different TMGIs (e.g., service receivers need to send join/leave request several times for the associating groups).
· To save signaling, group-based RAN paging mechanism is used, and some additional clarifications (e.g., how could the AMF figure out the group paging area) are needed. Moreover, after receiving the group paging, UE sends MB Session join request to AMF. If such MB Session join message is not Service Request, UE needs to be enhanced accordingly (i.e., triggering another procedure rather than Service Request upon the reception of paging message), if the message is Service Request, the NAS message needs to include TMGI information. 
· Solution #2 of Category #1 is based on Architecture baseline #2.
Category #2: all candidate solutions associate the unicast PDU Session and multicast session, so as to fulfill the one of the following demands: 1) better guarantee the service continuity (See clause 6.27), 2) enable the RAN trigger the switching between 5GC individual MBS traffic delivery and 5GC shared MBS traffic delivery (See clause 6.24). On how to find/select the SMF handling MBS session (i.e., MB-SMF), Solution #3 designs the interaction between SMF handling unicast PDU Session and MB-SMF handling the multicast context, to have a unified Policy and treatment for a certain MBS session; Solution #6 and #10 assumes the SMF handling unicast PDU Session will be the same as MB-SMF (and MB-UPF), to have a single <MB-UPF, RAN> DL transmission path; Solution #8 provides a way to let the AF trigger the multicast session establishment instead of UE; Solution #16 relies on the NRF to assist AMF in finding MB-SMF. In addition, Solution #3, #10 and #16 further specifies the establishment of the unicast QoS flow counterpart at RAN side. 
Pros and cons of Category #2 are listed as follows:
· Some solutions (e.g., #3, #10 and #16) of Category #2 assume QoS flow level association to guarantee the network level lossless handover. For the related solutions, RAN coordination may be required to verify the proposed solution for not using the above unicast QoS Flows when NG RAN and UE support 5G MBS, and for reserve resource when they are used. Such "unicast QoS counterpart" context will be stored at RAN side, and in the Radio bearer level, some dynamic scheduling is possible and there could be no radio resource wasted for the reservation (note that such part depends on the output of RAN WGs). 
· Some solutions assume to combine SMFs handling unicast PDU Session and multicast session into one SMF, others consider to separate the two SMFs and the unicast SMF finds MB-SMF (multicast SMF) when UE joins. It seems that the latter could provide more flexibility for implementation, since the UE may not always need to receive MBS data when establishing the unicast PDU Session, and selecting the same SMF by default might cause some overloading issue on that SMF.
· Since the unicast PDU Session associates with multicast session, Reusing the unicast PDU Session resources when UE handovers from the MBS-capable RAN to the RAN without MBS capability, to transmit/forward the MBS data from M-UPF/S-RAN is possible, and the session continuity can be handled in the network level.
· RAN establishes the MB Session Context during the session join procedure triggered by the UE. It is possible for the UE to switch into CM-IDLE mode. Session activation/deactivation procedures are also defined to establish the session resources when triggered by AF or UPF (see clause 6.32).
· Among the solutions in Category #2, Solution #3 and #16 are based on Architecture baseline #1, and Solution #6 and #10 are based on Architecture baseline #2. 
Category #3: Solution #4 reuses the signalling of the unicast PDU Session already established (or to-be established), so as to provide the MB SM Context to the RAN and UE. Note that this solution is compatible for the RAN to associate the unicast PDU session and multicast session if the unicast N2 SM message alternative is used. 
· Solution #4 defines both separated and non-separated procedures between UE join and Session start, and after joins the MBS Session, UE could switch into CM-IDLE mode and back to CM-CONNECTED mode when needs to receive the MBS data. 
· Solution #15 and #29 are the associating Handover procedures. To provide session continuity, a forwarding path between S-RAN and T-RAN is used. The detailed description on how could the S-RAN multiplex the MBS data to the unicast PDU Session needs to be added.
· Solution #4 of Category #3 is based on Architecture baseline #2.
Category #4: Solution #14 is MBMS-like join procedure, and what different from MBMS is that Solution #14 only consider using CP-based join method while in TS 23.246 the join is sent over the default PDP context. 
· Details on how to support UP-based join method is to-be-added, and more details on the description of the UE's CM status when receiving MBS data is needed.
· Solution #14 of Category #4 is based on Architecture baseline #1 and #2.
· On Broadcast Solution, currently Solution #5 and #9 are the related candidates. 
· Solution #5 defines the procedure for broadcast based on Architecture baseline #1. The broadcast session is established based on the request from AF. The receiving UEs are agnostic to the 5GC, and the UE itself could be either pre-configured the needed configuration (e.g. USD), or provisioned with the configuration of broadcast session which may be performed using SIP signalling or methods described in TS 26.346 [18] including announcement over a broadcast session for service announcements.
· Solution #9 defines the procedure for broadcast based on Architecture baseline #2. The different parts compared with Solution #5 are: 1) The DL broadcast data will be sent to UEs from AF via MBSU, MB-UPF and RAN, and 2) the service announcement procedure is needed before UE receives the MBS data. 
Editor's Note: Evaluation of the broadcast solutions might be further updated.
· On Session Activation/Deactivation (or Session Start/Session Stop), the details depends on whether the UE needs to back to CM-CONNECTED status to receive MBS data, and it is a RAN dependent topic, e.g., paging message. 
· Solution #2 contains the part of Session Activation (Session Start) and Deactivation (Session Stop). Session Activation is triggered by AF, and used to activate the MB Session Context stored at MB-SMF, AMF, and provide MB Session Context to RAN. The UE in the group is allowed to turn into CM-IDLE state, and such UEs will be paged by AMF using group-based paging during Session Activation. On the other hand, during Session Deactivation procedure, the MB Session Context at MB-SMF and AMF is set to inactive state, and NG-RAN deletes its MB Session Context. Note that the N6 Tunnel is kept.
· Solution #4 considers Session Activation is triggered by the AF. Steps for Multicast Session Activation are performed for each group member.
· Solution #32 is based on Solution #3 and considers the CP and UP triggering condition (i.e., Activation triggered by AF request, or UP packet reception/No MBS data received over a period of time). The SMF handling unicast PDU Session and RAN gets the MBS related context during Session Activation procedure and deletes it during Deactivation procedure. Per-UE paging is considered in the Activation procedure; however, group-based paging can still be applied as an optimization. 
· Solution #13 could be further updated and the associating evaluation could be provided later.
· Solution #14 documents the case that the AF triggers Session Activation, and MBS Session related Context (e.g., QoS rule) will be provided to MB-SMF from PCF, and such info will be further provided to the RAN. MB-UPF will also allocate the MBS Session UP resources. During Session Deactivation, RAN and MB-UPF (and possibly MB-SMF, although not mentioned) release the MB Session related Context. 
[bookmark: _GoBack]Editor's Note: Evaluation of the Session Activation/Deactivation might be further updated based on the feedback from RAN WGs.
· Other solutions including Solution #11, #12, #15 and #33: Solution #11, #12 and #15 could be evaluated together with the solutions for Key Issue #7.
* * * * End of changes * * * *
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