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Abstract of the contribution:Discusses the issue of UE-to-CN state synchronisation when the UE is in RRC_INACTIVE state . 
1. Discussion
In rel.18 SA2 and RAN are working on procedure to support UE receiving MBS when they are in RRC_INACTIVE/CM-CONNECTED state for multicast mode. One aspect that was not discussed so far in TR 23.700-47 is the expected UE procedure when the UE has joined an MBS session, transitioned to RRC_INACTIVE state by NG-RAN but the UE/user stopped to be actively receiving this MBS Session. One example use case could be for a public safety user to switch between listening to different public safety groups in related application considering that the UE may have limitations to be able to "actively" receive more than a limited number of MCPTT sessions at the same time.  Another example is when the user loses interest in the MBS session. In more detail the sequence of events can be as follows: 
1. UE has one or more active MBS sessions, associated with equivalent PDU sessions e.g. up to the maximum number allowed by the UE capability
2. UE is in connected mode, actively “listening” to the MBS session

3. NG-RAN transitions the specific UE receiving the MBS session to RRC_INACTIVE. 
4. While in RRC_INACTIVE, the UE (user) decides to leave the MBS session, e.g. in order to switch to another MBS Session
The procedure that currently applies in step 4 for when the UE is in RRC_CONNECTED state is to execute the NAS procedure of sending PDU Session Modification and leave the MBS Session following what is defined in TS 23.247 clause 7.2.2.2. In current rel.17 procedures though the UE is always RRC_CONNECTED when is receiving data for MBS. In rel.18 that we also support UEs in RRC_INACTIVE state, the UE needs to trigger first RRC Resume, transition to RRC_CONNECTED and then initiate PDU session modification procedure for the related PDU session and  include “leave request” in the PDU session modification request message as documented in TS 23.247 clause 7.2.2.2 every time it needs leave the MBS session in order to switch to another MBS Session . 
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Figure 1: UE initiated Multicast MBS Session leave from RRC_INACTIVE
If the UE later on wants to "re-join" the same group or another public safety group session it means that again has to rejoin performing again the procedure defined in TS 23.247 clause 7.2.1. If switching between MBS sessions the user is actively listening in is a frequent event the exsiting procedures will be signalling inefficient. Considering in comparison the equivalent sequence of events if the session is provided using MBS broadcast the UE can locally join and leave without any signalling impact with the network, the overhead introduced can be quite significant.
Observation 1: When the UE is in RRC_INACTIVE and is frequently leaving and joining MBS sessions e.g. in order to switch between sessions it is actively listening in, the UE needs to transition to RRC_CONNECTED and execute procedures that are signalling intensive over the air and inside the network. 

In fact in "unicast" NAS procedures the UE is allowed to locally release the PDU session and later on indicate that to AMF in NAS MM signalling in initial NAS messages i.e. Registration Req., Service Request or UL NAS Transport using the PDU Status IE. In the case of unicast the PDU session is always released if the PDU Session status indicates that it is released at the UE, and the AMF invokes the Nsmf_PDUSession_ReleaseSMContext service operation towards the SMF in order to release any network resources related to the PDU Session. For MBS since the same PDU session may also be used for unicast on the network side the resources may still be maintatined since the same MBS session can be received by other UEs. Specifically when the UE moves to RRC_CONNECTED mode for another reason and sends NAS message (e.g. Registration Request) to the AMF and the UE is "active" or "inactive" in specific MBS sessions at the same time, the UE  will add a new “MBS session status” IE that for each MBS session will indicate:

- MBS session identity, in the form of (one of): MBS session identifier, TMGI

- MBS session status: active or inactive
When the AMF receives the MBS Status indicating "inactive" informs the corresponding SMF(s) to locally release the UE's SM context by invoking the Nsmf_PDUSession_UpdateSMContext Request service operation (message 2 in Figure 1). Depending on the overall status of the MBS session, each SMF may then releases the tunnel using Nmbsmf_MBSSession_ContextUpdate Request (as defined in message 4 in Figure 1) or keep it. 

The modified flow is shown below in Figure 2.
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Figure 2: Registration procedure from RRC_INACTIVE with MBS Session status synchronisation
In addition to the main use case described above, there are several scenarios described in TS 24.501 in which the UE and/or the NW releases MBS session locally when the associated PDU session is released locally, including: upon inter-system HO, when MA PDU session is not supported by the NW, upon 5GSM protocol error or any other local release of the associated PDU session. Providing MBS session status would help synchronize the status of MBS sessions between the UE and the NW, just like the PDU sessions status does for PDU sessions.  

Proposal 1: UE and CN can synchronise the status of the MBS Sesssions the UE user is actively receiving (active,inactive) using a new MBS Session Status IE in NAS MM signalling. AMF sends the MBS Status of the UE to SMF and SMF based on the status will release the UE context. 
One issue with the proposal above is that there will be some time e.g. from when the UE (user) locally leaves the MBS session and until the UE and network (RAN and CN) synchronise on the UEs status that the network will have wrong status and therefore possibly in RAN the counting of UEs that have joined this MBS session will be inaccurate. This can be fixed in different ways e.g. a timer can be defined in NAS to send Registration Req. with MBS Session Status update if the status for certain MBS sessions changes to "inactive", another option is for RAN2 to define an access stratum procedure e.g. using MAC-CE to keep the count of UEs up to date. RAN can then remove the UE from the one or more MBS sessions (removing UE resources from the radio resources allocated to the session)and inform the core NW that the UE has been removed from the MBS session(s). Given this will require RAN and CT1 discussion it is proposed to inform RAN2 and CT1 with an LS if the basic principle of procedure is agreed in TR 23.700-47 conclusions.

Proposal 2: In order to keep the network up to date at regular time intervals with UE MBS Session Status when  the UE is in RRC_INACTIVE it is possible that a new NAS procedure (trigger for Reg. Request based on timer) and/or new AS stratum need to also be defined. Details of these procedures can be defined in consultation with RAN2 and CT1. 
2.
Text proposal
The text changes proposed to agree vs. TR 23.700-47 are in S2-230167.
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