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Abstract of the contribution: The contribution proposes updates to the conclusions of KI#1.
1. Introduction
Solution#20 proposes that the UE indicates MBS session join/leave request or join status during Registration procedures for KI#1 and KI#6.

On KI#1 "MBS session reception in RRC Inactive", the following conclusion has been reached as described in clause 8.1 of TR 23.700-47:

"-
When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but RRC resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the registration update procedure and activates the associated PDU session, so that the shared tunnel can be established (if not already established). "
Based on this conclusion, the possible procedures of multicast session establishment towards the new NG-RAN node can be:

-
Alt1:


The UE initiates the registration update procedure and indicates the "PDU Session status" of the associated PDU session as "established" (i.e. "not INACTIVE" as specified in Stage 3 TS 24.501) in Registration Request message.


When the registration procedure is successfully completed, the UE initiates PDU Session modification procedure to re-join the multicast MBS session(s) as specified in clause 7.2.1.3 of TS 23.247.

NOTE:
The PDU Session status "established" (i.e. "not INACTIVE") will not trigger PDU Session modification procedure during registration. And there is no trigger as Path Switch Request or Handover Request Ack (in Handover or Connection Resume procedure) sent from the new NG-RAN towards the 5GC either. To trigger the SMF sending the MBS session information to the new NG-RAN, the UE has to re-join the multicast MBS session using the PDU Session modification procedure.
· Alt2:


The UE initiates the registration update procedure and indicates the associated PDU session in the List Of PDU Sessions To Be Activated (i.e. "Uplink data status" IE as specified in Stage 3 TS 24.501) in Registration Request message.


The AMF sends Nsmf_PDUSession_UpdateSMContext Request to the SMF serving the associated PDU Session in order to activate User Plane connections of the associated PDU session. 

Triggered by the Nsmf_PDUSession_UpdateSMContext Request, steps from step 5 (the SMF provides MBS session information as part of N2 SM information in Nsmf_PDUSession_UpdateSMContext response to the AMF) onwards as described in clause 7.2.1.3 of TS 23.247 are performed to complete the multicast MBS session establishment towards the new NG-RAN node.


Meanwhile, the User Plane resource of the associated PDU Session are established based on the List Of PDU Sessions To Be Activated (i.e. "Uplink data status" IE), even if there is no need to establish the user plane resource for the associated PDU Session (i.e. no uplink data is to be transmitted and the new NG-RAN node supports MBS).


If, when the UE initiates the registration update procedure, there is/are pending application layer request(s) for multicast MBS session join/leave or the UE enters/leaves the MBS service area, the UE has to initiate PDU Session modification procedure as specified in clause 7.2.1.3 of TS 23.247 to join and/or leave the multicast MBS session(s) after the registration update procedure. If the PDU session modification is for multicast MBS session leave and if the UE is the only UE in the multicast session and served by the new NG-RAN node, the new NG-RAN node releases the resource which has just been established for the multicast session.
· Alt3:


See Solution #20 (or Solution #21), i.e.:

-
The UE indicates the "PDU Session status" of the associated PDU session as "established" and includes MBS session information container in Registration Request message.

-
The AMF sends the Nsmf_PDUSession_UpdateSMContext Request, which contains the multicast MBS session information, to the SMF serving the associated PDU Session.
-
Triggered by the Nsmf_PDUSession_UpdateSMContext Request, for the multicast MBS session which the UE remains joined or wants to join, steps from step 5 onwards as described in clause 7.2.1.3 of TS 23.247 are performed to complete the multicast MBS session establishment procedure towards the new NG-RAN node; for the multicast MBS session which the UE leaves or wants to leave, 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).
Table 1 shows the comparision between the above alternatives.

Table 9.1.1-1: NF services provided by MB-SMF
	
	Advantages
	Disadvantages

	Alt1
	Impact to existing procedures is minimum.
	The UE has to rejoin the multicast MBS session(s) by initiating PDU Session modification procedure after registration, to trigger multicast MBS session establishment towards the new NG-RAN node.

	Alt2
	Multicast MBS session join/establishment towards the new NG-RAN node can be triggered by the registration update procedure.
	1. The User Plane resource of the associated PDU Session is established even when not needed.

2. The UE may initiate PDU Session modification procedure to leave the multicast MBS session soon after the registration update procedure. This makes the 5GC triggered multicast MBS session establishment towards the NG-RAN a waste of resource and effort.

	Alt3
	1. Multicast MBS session join/establishment or leave towards the new NG-RAN node can be triggered by the registration update procedure.

2. The network will not trigger multicast MBS session establishment towards the NG-RAN if the UE indicates leaving the multicast MBS session, i.e. avoiding redundant resource allocation/deallocation procedures.
	1. The registration request needs to include the MBS session container. However, it is similar to that the MBS sesson container is included in the PDU Session modification message in Rel-17.


Based on the above analysis, it is suggested adopting Solution #20 for normative work and the conclusions for KI#1 are updated accordingly. Some editorial modifications to the conclusions are also proposed.

2. Proposal

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

8.1
Key Issue #1:
MBS session reception in RRC Inactive
Editor's note:
Feedback from RAN WGs is required to conclude KI#1 for the issues which need RAN input.


The following conclusions are reached for KI#1:
-
Depending on RAN WG feedback, it may be possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC Connected to CM-CONNECTED with RRC Inactive state and still receive MBS session data.

-
The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply multicast delivery which enables reception by UEs in RRC Inactive state for an MBS session and which UE(s) to be moved to RRC Inactive state.

-
Depending on RAN WG feedback, the assistance information may include recommendations whether to enable multicast delivery for reception by UE(s) in RRC Inactive state for an MBS session and information about UEs that should preferably be kept in RRC Connected state, i.e. the MBS session level and UE level assistance information, and may be provided by the AF to 5GC and then to NG-RAN.

Editor's note:
It is FFS how to encode information about UEs that should preferably be kept in RRC Connected state. What kind of assistance information is needed in the RAN will be confirmed by RAN WGs.
-
The NG-RAN takes the MBS session level and UE level assistance information into account in making the decision on which MBS sessions and/or UEs the multicast delivery for reception by the UE(s) in RRC Inactive state is enabled. How NG-RAN performs those decisions is up to NG-RAN implementation.

NOTE 1:
How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.

NOTE 2: What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and is also used for MBS session assistance information for RRC Inactive by the RAN.

-
When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing multicast reception by the UE(s) in RRC Inactive state, should be able to remain in RRC Inactive state for receiving the MBS session data.

-
For group paging, the network notifies which MBS session is to be activated.

-
How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs.

-
When the UE moves outside the RNA, the UE performs RRC Resume to the target RAN node as per existing procedures in TS 23.501 [2].

-
When the UE receives the MBS data in RRC Inactive state and moves out of the RNA area but RRC resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE and since the UE is not able to receive the MBS multicast data at the new cell, the UE initiates the registration update procedure to (re-)join and/or leave the multicast MBS session(s) by including the associated PDU session status and multicast MBS session information container in the registration request, so that the shared tunnel can be established (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.

-
During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.

The following requirements, which need be supported by RAN WG, are concluded:

-
Backward compatibility with Rel-17 UEs not supporting the RRC_Inactive reception of MBS multicast data needs to be ensured

-
RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state.

-
NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC-Connected UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.

-
When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC-inactive reception should be able to remain in RRC Inactive state for receiving the MBS session data.

-
When the UE is in RRC Inactive state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.

* * * End of Change * * * *
