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Abstract of the contribution: The contribution proposes updates to Solution #20 to resolve the Editor's notes.
1. Introduction
Solution#20 proposes to allow the UE to indicate MBS session join/leave request or join status during Registration procedures, to address KI#1 "Multicast MBS data reception in RRC Inactive state" and KI#6 "Improvement for potential performance issues related to high numbers of public safety UEs". 
The present contribution provides updates to this solution to resolve the Editor's notes.
1) Regarding the following Editor's note:

Editor's note:
Further evaluation whether this solution relates to those key issues is required.
This solution addresses the following aspect of KI#1:

-
Whether and how to enhance the current procedures (including mobility related procedures) for MBS session with member UEs in RRC Inactive state.
Compared to Rel-17 where the UE needs to initiate PDU Session establishment or modification procedures to join/leave the multicast MBS session after the registration, this solution allows the UE to join/leave the multicast MBS session during registration, which improves the signalling efficiency and reduces the time for the UEs 
(including those in CM-CONNECTED with RRC Inactive state) to join/leave the multicast MBS session(s). For example. the SMF can discover the MB-SMF and obtain information about the MBS Session Context from the MB-SMF, and the multicast MBS session resources can be reserved or released towards the NG-RAN, in parallel with the following steps in Registration procedure (e.g. the AMF sends Registration Accept to the UE via the RAN).
KI#6 studies whether there are any performance issues for high number of public safety UEs, and for identified performance issues related enhancements to 5MBS. The Public Safety use cases for a large number of UEs are described in Annex A of TR 23.700-47. 

According to the Public Safety use cases, this solution would improve system performance allowing the UE in RRC Inactive state to join (or leave) the multicast MBS session using registration procedure 

and to receive multicast data in that:
-
the network needs not to transit some UEs in RRC_CONNECTED state to RRC_IDLE or RRC_INACTIVE to "make room" for other UEs to get to the RRC_CONNECTED state for joining or leaving the multicast MBS session;
-
since the UE can receive multicast data also in RRC_INACTIVE state, there is no service interruption even if the UE is transitioned from RRC_CONNECTED state to RRC_INACTIVE state to "make room" for other UEs to perform uplink transmission.

As shown above, this solution contributes to solving KI#1 and KI#6, and therefore this Editor's note can be removed.

2) Regarding the following Editor's note:
Editor's note:
Feasibility of Tracking area change in RRC-Inactive state needs to be determined by RAN.
As specified in TS 38.304, PLMN selection, SNPN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and RRC_INACTIVE state. The UE in RRC_INACTIVE state shall register its presence in a registration area, for instance regularly or when entering a new tracking area. That is, the feasibility of Tracking area change in RRC-Inactive state is already specified in RAN specifications. So this Editor's note can be removed.
3) Regarding the following Editor's note:
Editor's note:
PDU sessions are not typically released due to a TA change.
The description above this Editor's note does not mean that PDU sessions are released due to a TA change, but refers to that the UE can synchronize PDU Session status with the network during Mobility Registration Update procedure, i.e. including PDU Session status IE in Registration Request to let the network know the PDU session(s) locally released by the UE, as specified in TS 23.501 and TS 23.502. So this Editor's note can be removed.
4) Regarding the following Editor's note:
Editor's note:
The network already has information about the MBS sessions a UE joined. Further evaluation of the likelihood that a UE wants to join leave the session when performing a TA change is required. Joining or leaving is an application layer decision, but not mobility.
The UE may want to (re-)join or leave an MBS session upon Mobility Registration Update (e.g. due to TA/RA change) in the following scenarios:

-
when the UE decides to join or leave an MBS session for public safety services (e.g. MCPTT, MCVideo), when the cells in the TA support or not support public safety services;


-
when the UE enters or leaves the MBS Service Area

;

-
when the UE has pending application layer request(s) to join or leave the MBS Session;


-
when the UE, which receives MBS data in RRC-inactive state, performs RRC Connection resume procedure (e.g. due to moving out of RNA) but fails;


-
when MBS subscription data of the UE change.


5) Regarding the following Editor's note:
Editor's note:
It is FFS whether the information of the UE remaining joined the multicast MBS Session needs to be provided to the SMF.

There are the following two ways for the UE to indicate to the network that the UE remains joined in one multicast MBS session that the UE has joined before:
· The UE provides an indication of "remain joined" for the multicast MBS session.
· The UE does not provide an indication of "leave" for the multicast MBS session. 

Then an explicit indication seems not required to be provided to the SMF.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-47.
* * * First Change * * * *

6.20
Solution #20: Registration procedure enhancements for multicast reception

6.20.1
Introduction

This solution addresses Key Issue #1 and #6.
Editor's note:
Further evaluation whether this solution relates to those key issues is required.


6.20.2
Functional description

When the UE moves to a new Tracking Area (TA) outside the UE's Registration Area in CM-CONNECTED (including CM-CONNECTED with RRC Inactive state) or CM-IDLE state, the UE needs to initiate an Mobility Registration Update procedure towards the 5GS.

If the UE is in CM-CONNECTED with RRC Inactive state and receiving multicast MBS session(s) before initiating the Mobility Registration Update procedure, in order to avoid interruption in data reception of the multicast MBS session(s), the UE should indicate to the network that the PDU Session(s) associated with the multicast MBS session(s) remain established.


NOTE:
As described in clause 7.2.2.2 of TS 23.247, if the associated PDU Session is released, the UE leaves MBS Session(s) associated with that PDU session implicitly. To resume the reception of the related MBS service(s), the UE needs to initiate the procedures as defined in clause 7.2.1 of TS 23.247 [4] to re-join the MBS Session(s).


In addition, since there can be more than one multicast MBS session associated with one PDU Session, it would be beneficial for the UE to also provide the (status) information of multicast MBS session(s) associated with the PDU Session, i.e. whether the UE wants to join or leave (e.g. due to triggers from the application layer) or remain joined an multicast MBS session, so that:
NOTE:
The network already has information about the MBS sessions a UE joined before. A UE might want to join a muticast if the boundary of the new TA coincides with the boundary of the service are of the multicast session, but the likelihood of that scenario is low

-
the network will not trigger multicast MBS session establishment towards the NG-RAN if the UE indicates leaving the multicast MBS session.

-
the multicast MBS session join/leave procedures is continued in the network and multicast MBS session resources can be reserved or released (if not reserved/released yet) during the registration procedure.

Compared to Rel-17 MBS specification in TS 23.247 [4] where the UE needs to initiate PDU Session establishment or modification procedures to join/leave the multicast MBS session after the registration, it would improve the signalling efficiency and reduce the time for the UE to join/leave the multicast MBS session(s) to allow the UE to initiate MBS session join/leave or indicate join status in Registration procedures.

6.20.3
Procedures

6.20.3.1
Registration procedures

The following enhancements are applied to registration procedure with the following conditions:

-
the registration type is Mobility Registration Update, e.g. upon the UE changing to a new Tracking Area (TA) outside the UE's Registration Area in CM-CONNECTED (including CM-CONNECTED with RRC Inactive state) or CM-IDLE state.

-
the UE has established the PDU Session(s) that is or can be associated with the multicast MBS session(s) before the registration procedure.

The general registration procedure as defined in clause 4.2.2.2.2 of TS 23.502 [3] are used with the following enhancements:

-
In step 1, the UE includes/indicates also the following information in the Registration Request:

-
the PDU Session status of the associated PDU session(s) is set as established, if the UE remains joined or wants to join one or more multicast MBS Session(s) associated with the PDU session(s).

-
MBS session information container, which contains the multicast MBS session information associated with the PDU Session ID identifying the associated PDU Session, as follows:


-
MBS Session ID(s) and an indication of "join" for the multicast MBS session(s) that it wants to join, if any;

-
MBS Session ID(s) and an indication of "leave" for the multicast MBS session(s) that it has joined and wants to leave, if any.

-
In step 17, the AMF invokes the Nsmf_PDUSession_UpdateSMContext towards the SMF(s) serving the associated PDU Session(s). The Nsmf_PDUSession_UpdateSMContext contains the MBS session information container for the associated PDU Session. Then, based on the multicast MBS session information in the MBS session information container:


-
if the multicast MBS session information contains the MBS Session ID(s) and indication of "join" for the multicast MBS session(s) that the UE wants to join, steps from step 2 onwards described in clause 7.2.1.3 of TS 23.247 [4] are executed to complete the multicast MBS session join procedure for the UE to join the multicast MBS session(s) identified by the MBS Session ID(s).

-
if the multicast MBS session information contains the MBS Session ID(s) and an indication of "leave" for the multicast MBS session(s) that the UE wants to leave, steps from step 3a onwards described in clause 7.2.2.2 of TS 23.247 [4] are executed to remove the UE from the multicast MBS session(s) identified by the MBS Session ID(s).
-
if, according to the MBS session context in the SMF, there is/are multicast MBS session(s) that the UE has joined but with MBS Session ID(s) not included the MBS session information container, the SMF considers that the UE remains joined in the multicast MBS session(s). If the network allows the UE to remain in the multicast MBS session, steps from step 5 onwards described in clause 7.2.1.3 of TS 23.247 [4] are executed to complete the multicast MBS session resource establishment procedure for the multicast MBS session(s); otherwise, steps from step 3 onwards described in clause 7.2.2.3 of TS 23.247 [4] are executed to remove the UE from the multicast MBS session(s).

6.20.4
Impacts on services, entities and interfaces
UE:

-
sets the PDU Session status of the associated PDU session(s) as established, if the UE remains joined or wants to join one or more multicast MBS Session(s) associated with the PDU session(s).
-
provides the information of multicast MBS session(s) associated with the PDU Session, i.e. whether the UE wants to join or leave multicast MBS session(s), in the MBS session information container in the Registration Request to the AMF.

AMF:

-
sends the MBS session information container received in the Registration Request towards the SMF(s) serving the associated PDU Session(s) in Registration procedures.

SMF:

-
performs the corresponding multicast MBS session procedures based on the information in the MBS session information container.


Editor's note:
It is FFS whether there are RAN impacts doe to a new SM container in registration request. The NG-RAN behaviour is to be determined by RAN WGs

* * * End of Change * * * *
�All this is unrelated to KI#1


Dxy: please see my reply in change part.


�Joining during TA change will need transfer of PDU session and requires UEs to go to CONNECTED state. Also radio signalling for joining works only in RRC Connected state





Dxy: what do you mean by” transfer of PDU session”? The solution has no impacts on the PDU session establishment, let alone transfer.





“Also radio signalling for joining works only in RRC Connected state”  -- NAS joining request is transparent to RAN, and later on the RAN receives multicast info in N2 SM container via the AMF, which is the existing procedure.


�Tracking area change typivally also means gNB change, ie. The SMF needs to be notified that the anchor changes. This is not possible in inav´ctive state


�What doe "support or not support" mean? How would the UE know  that when registering for all cells in a TA? Why not better use individual delivery?


Dxy: The RAN indicates whether Access for priority services is allowed via Access control, and the UE can decide whether it enters a new TA based on SIB.





If the UE has not joined the multicast session, how can the network use individual delivery? 


�This indicator is no sufficient condition that the public safety service is available. And otherwise there is individual delivery r


�Handling a UE leaving a service area is depending upon operator policy and a network decision


Dxy: why cannot a UE (re-)join a multicast session when (re-)entering the MBS service area?


�That might be the only case


�Why would the UE keep those requests pending rather than joining immediately via service request? Are you assuming that the UE is informed by the application that it needs to connect to a multicast session before it registers to the network? Sounds not very likely.


--dxy: The scenario is simple. The UE receives the application layer request(s) just before the UE enters a new TA outside the RA, or the UE tries to join the multicast session (e.g. for public safety service) but failed (e.g. due to unstable signalling) and then tries again using the registration update procedure. 


�This is really very unlikely


�Why would the UE want to join of leave MBS sessions due to that?


Dxy: see S2-2206441.


�Where I am also not convinced


�???? If MBS subsrcription data of UE change, the network might remove a UE from MBS sessions, but this would not be triggered by the UE


Dxy: The UE can initiates session joining once it subscribes to new multicast services. 


�This has nothing to do with MBS subscrioption change that the UE would not even immediately realize


� RRC_inactive UEs will not send registration, so the key issue is unrelated. The exception is TA update, but this has nothing to do with RRC inactive reception


Dxy: You cannot deny that mobility procedures have impacts on session/data reception and transmission, right? 





Also current Registration procedure supports PDU session status synchronization and PDU session UP resource establishment, to improve SM efficiency,  why cannot this be extended to multicast MBS session join/leave?





This optimization apply to UEs in different RRC states which includes RRC-Inactive.





 “RRC_inactive UEs will not send registration” – The statement is wrong. Have you checked the RAN specification (as  indicated in the discussion) and even CN specification (e.g. TS 23.502). Why pretend not to see it?


�OK UES can send registration update, but tnothing changes with the inactive reception and I still fail to see how this relates to public safety 


�Incorrect. --If so, why do we have defined PDU session status IE in Registration Request message? 


�I reinstated that as the explanation provided in the discussion part were not convincing. See my related comments


Dxy: Please see my reply in discussion part.


�NG-RAN receives information in N2 SM container from the AMF per existing specification. no impact 


�As a compromise





