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Introduction
SA2 sent a reply LS to RAN in S2-2102077 LS on 5MBS progress and issues to address [2] to provide the answers on the exact questions that RAN2 and RAN3 asked SA2 in the LS and requests RAN2 for confirmation whether NG-RAN node can notify session activation to UEs based on MBS session ID. 
In this contribution the issues mentioned in the SA2 editor’s notes pointing to RAN WGs dependency on clause 8 of TR 23.757 are discussed. 
Discussion
The SA2’s answers on the RAN2’s questions are as follows [1]:
	In S2-2100142, RAN2 asks 
	RAN2 respectfully asks SA2 to take the above feedback into account and provide feedback on whether and what the difference is between session start and session activation and between the session stop and session deactivation.



And in S2-2100110, RAN3 asks
	RAN3 would like to ask SA2 to clarify the differences between the following terms: session start/session activation and session deactivation/session stop and their implication to NG-RAN functions.



SA2 response:
SA2 agreed to remove session start/stop procedures towards RAN and only have activation/inactivation procedures for multicast. The following states were defined:
-	Active multicast session: Established multicast session in active state. Multicast data are transmitted to UEs that joined the multicast session. 5GC resources for the multicast session are reserved. Corresponding Radio resources are reserved depending on participating UE locations. UEs that joined the multicast session are in CM CONNECTED state. UEs are allowed to join the multicast session (subject to authorization check). 
-	Inactive multicast session: Established multicast session in inactive state. No multicast data are transmitted. UEs that joined the multicast session may be in CM CONNECTED or CM IDLE state. UEs are allowed to join the multicast session (subject to authorization check). 
For broadcast, only session start/stop is applicable.  
More details are provided in the attached agreed PCR


Meanwhile, as indicated in clause 8.2.2.2 [3] which had been agreed in SA2#143-e, 
· at MBS Session Stop or MBS Session Deactivation, AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released, and 
· at MBS Session Stop and MBS Session Deactivation, MB-SMF notifies (via AMF/SMF) session activation/start to NG-RANs. 
Current assumption is, from RAN perspective, there is no difference between MBS Session Start and MBS Session Activate, and no difference between MBS Session Stop and MBS Session Deactivation. 
Observation 1: From RAN point of view, only multicast session activation/inactivation procedures need to be taken into consideration during the RAN normative work. Conversely, multicast session start/stop procedures will be excluded during the RAN normative work.
Following above response, SA2 raised two questions in the LS:
	In S2-2100110, RAN3 asks 
	Further, RAN3 would like to ask for confirmation from SA2 whether a UE is supposed to receive the MBS Session activation notification also when served by a non-supporting NG-RAN node.



SA2 response:
SA2 would like to confirm that it is necessary for UE to receive the MBS Session activation notification (e.g., legacy paging) when it is served by a non-supporting NG-RAN node. 
SA2 follow-up question: SA2 asks RAN2/RAN3 for feedback on whether UEs camping on non-supporting NG-RAN nodes can be notified using MBS session ID or the 5GC is required to fallback to regular paging for UEs that have not connected during MBS session activation. 

	
RAN3 would like to ask RAN2 and SA2 to consider how to page the UEs which are not in RRC_CONNECTED state, whether a group notification towards NG-RAN supporting MBS and, if applicable, to NG-RAN nodes not supporting MBS is needed/feasible/beneficial comparing to the legacy paging methods.



SA2 response:
SA2 concludes that it is beneficial, e.g. for signalling efficiency, to support 5GC requesting NG-RAN nodes to notify session activation of an MBS session to UEs based on MBS session ID, at least to NG-RAN nodes supporting MBS. 
SA2 follow-up question: SA2 requests RAN2 for confirmation whether NG-RAN node can notify session activation to UEs based on MBS session ID. SA2 normative work on this aspect will be pending RAN2 conclusion.




Regarding broadcast session start, this depends on the re-configured content of USD/ESG or service announcement on the higher layers may provide information about the available broadcast session (and possible start times) as in LTE, which containing the session start time, hence, we will focus on how to notification the UE the start of multicast session, as the availability of multicast session is expected not be known beforehand.
Regarding multicast session start, the notification options have a dependency on whether the multicast session can be received by the UEs in RRC Idle and/or RRC Inactive state. The following are related conclusions achieved in RAN2:
	RAN2-112e:
· For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
RAN2-113e:
· Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 

· P2: Whether UEs that receive Multicast can be released to RRC Inactive / Idle and continue receiving Multicast is Postponed. Should limit to RRC inactive in future discussions



Based on above agreements, RAN2 has not decided yet whether how the multicast session can be received by the UEs in RRC Idle and/or RRC Inactive state, which had been postponed. And only RRC inactive is considered in the future discussion. Hence, it assumes that the multicast sessions require the UE to be in RRC Connected state to receive them in this contribution.
As we illustrated in [4], the different RAN behaviors are expected on how the NG-RAN node to notify session activation to UEs in different initial states:
· CN paging for RRC_IDLE UEs
· RAN paging for RRC_INACTIVE UEs
· RRC Reconfiguration message for RRC_CONNECTED UEs
Regarding RRC_IDLE UEs:
Besides the existing CN paging for individual UE with P-RNTI, considering the scalable for large groups, group paging using the group ID is preferred. There are some alternatives for group paging:
Alternative 1: Instead of UE ID, explicitly indicate the MBS session ID or TMGI in the RRC paging message;
Alternative 2: The short message can to be extended with the indication of MBS session start;
Alternative 3: Instead of P-RNTI, using G-RNTI or more coarse granularity RNTI, e.g. M-RNTI to scramble the paging message.
For the above alternatives, since the radio resource with context and N3 tunnel for shared MBS PDU session of a UE in IDLE mode has been released, these options require the gNB to advertise the information of MBS session ID, TMGI and/or G-RNTI is the system information. 
· For alternative 1, the gain of power saving is very limited, since all the UEs still need monitor and decode the message scrambled with P-RNTI, and identify whether to continue process until acquisition of the MBS session ID or TMGI in the RRC paging message, e.g. via MBSStart indication ,MBSSessionIDStart indication, or MBSTMGI-Start indication in Paging.
· For alternative 3, the performance of power saving is better than alternative 1. However, the cons of this alternative are obvious as well, as additional RNTI will increase the number of PDCCH blind detection, especially when a UE having multiple MBS service in parallel.
· For alternative 2, it is a kind of trade off between alternative 1 and 2, which can both avoid unnecessary RRC message processing and decoding and increasing the number of PDCCH blind detection.
Observation 2: the approach of enhancing the short message with the indication of MBS session start can both avoid unnecessary RRC message processing and decoding and increasing the number of PDCCH blind detection.
Regarding RRC_INACTIVE UEs, the gNB can start the MBS session reception of UE via RAN paging and the group paging use Group ID, e.g. MBS session ID, TMGI or G-RNTI as listed in the RRC_IDLE UE can also apply to the RR_INACTIVE UEs.
Observation 3: the group paging can apply to both RRC_INACTIVE UEs and RRC_IDLE UEs.
Furthermore, regarding the question on non-supporting NG-RAN nodes:
· Whether UEs camping on non-supporting NG-RAN nodes can be notified using MBS session ID or the 5GC is required to fallback to regular paging for UEs that have not connected during MBS session activation. 
From our perspective, during the MBS Session establishment or in preparation or a unicast fallback, gNB may receive both the unicast part and multicast part in the QoS profile information for a given QoS flow. As conclusion in SA2, one multicast QoS flow is mapped to one unicast QoS flow. Sometimes, there may be unrelated additional unicast QoS flows for other applications or services. Then the gNB determines uses either the unicast part profile or multicast part profile to establish the related DRB or MRB and tunnel information allocation according to gNB’s capability of MBS supporting.
In our understanding, in case NG-RAN node non-supporting MBS, the G-RNTI is unavailable, however, the NG-RAN node can maintain the information of group ID from the CN, e.g. TMGI and then UE can be notified by group ID from the CN, e.g. TMGI. Therefore, alternative 3 can not apply to such case of NG-RAN node non-supporting MBS.
Observation 4: in case NG-RAN node non-supporting MBS, the G-RNTI is unavailable, however, the NG-RAN node can maintain the information of group ID from the CN, e.g. TMGI and then UE can be notified by group ID from the CN, e.g. TMGI. Therefore, alternative 3 can not apply to such case of non-supporting NG-RAN node.
Proposal 1: it is propose to enhance the short message with the indication of MBS session activation for group paging in case of both NG-RAN node non-supporting MBS and NG-RAN node supporting MBS.
Regarding RRC_CONNECTED UEs, the gNB can active the MBS session reception of UE via RRC reconfiguration message, e.g. providing MBS configuration if the UE had not been configured, otherwise, just a indication of the activation of a given MBS session via RRC message or MAC CE. 
Proposal 2: Regarding RRC_CONNECTED UEs, the gNB can active the MBS session reception of UE via RRC reconfiguration message, e.g. providing MBS configuration if the UE had not been configured, otherwise, just a indication of the activation of a given MBS session via RRC message or MAC CE. 

Conclusions
Observation 1: From RAN point of view, only multicast session activation/inactivation procedures need to be taken into consideration during the RAN normative work. Conversely, multicast session start/stop procedures will be excluded during the RAN normative work.
Observation 2: the approach of enhancing the short message with the indication of MBS session activation (alternative 2) can both avoid unnecessary RRC message processing and decoding and increasing the number of PDCCH blind detection, which is preferred from the following three alternatives:
Alternative 1: Instead of UE ID, explicitly indicate the MBS session ID or TMGI in the RRC paging message;
Alternative 2: The short message can to be extended with the indication of MBS session start;
Alternative 3: Instead of P-RNTI, using G-RNTI or more coarse granularity RNTI, e.g. M-RNTI to scramble the paging message.
Observation 3: the group paging can apply to both RRC_INACTIVE UEs and RRC_IDLE UEs.
Observation 4: in case NG-RAN node non-supporting MBS, the G-RNTI is unavailable, however, the NG-RAN node can maintain the information of group ID from the CN, e.g. TMGI and then UE can be notified by group ID from the CN, e.g. TMGI. Therefore, alternative 3 can not apply to such case of non-supporting NG-RAN node.
Proposal 1: it is propose to enhance the short message with the indication of MBS session activation for group paging in case of both NG-RAN node non-supporting MBS and NG-RAN node supporting MBS.
Proposal 2: Regarding RRC_CONNECTED UEs, the gNB can active the MBS session reception of UE via RRC reconfiguration message, e.g. providing MBS configuration if the UE had not been configured, otherwise, just a indication of the activation of a given MBS session via RRC message or MAC CE. 
The drafts reply LS has been prepared in [4].
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