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Abstract of the contribution: The contribution proposes a new solution of potential enhancements to registration procedures for KI#1 and KI#6.

1. Introduction
For Key Issue #1: Multicast MBS data reception in RRC Inactive state, one aspect to study is as follows:

-
Whether and how to enhance the current procedures (including mobility related procedures) for MBS session with member UEs in RRC Inactive state.

For Key Issue #6: Improvement for potential performance issues related to high numbers of public safety UEs, it is required to support simultaneous reception of MBS session data for a higher number of UEs in a cell than can be operating in RRC_CONNECTED state.
In the present document, potential enhancements to existing MM procedures (i.e. registration procedures) are proposed to address the above aspect/requirement.
2. Proposal

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

6.0
Mapping of Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of Solutions to Key Issues

	
	Key Issues

	Solutions
	1

MBS session reception in RRC Inactive
	2

MOCN network sharing
	3

On demand multicast MBS session
	4

Group Message Delivery
	5

Coexistence with existing power saving mechanisms for capability-limited devices
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Improvement on performance issues for public safety UEs
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* * * Second Change * * * *

6.X
Solution #X: Registration procedure enhancements for multicast reception
6.X.1
Introduction
This solution addresses Key Issue #1 and #6.
Editor´s notes: Further evaluation whether this solution relates to those key issues is required
6.X.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.
Editor´s notes: Feasability of Tracking area change in RRC-Inactive state needs to be determined by RAN.
NOTE 1:
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 to re-join the MBS Session(s).
Editor´s notes: PDU sessions are not typically released due to a TA change .
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:
Editor´s notes: 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 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.X.3
Procedures

6.X.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 "remain joined" for the multicast MBS session(s) that it has joined and remains joined, if any;
-
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 "remain joined" for the multicast MBS session(s) that the UE has joined and remains joined, 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) identified by the MBS Session ID(s).
-
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).
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.
6.X.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 (status) information of multicast MBS session(s) associated with the PDU Session, i.e. whether the UE wants to join, leave, or remain joined an multicast MBS session, 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.

* * * End of Change * * * *
