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Abstract of the contribution: This contribution proposes an update to Solution#24 to include multicast to unicast delivery mode switch.
1
Introduction

This paper presents proposes an update to Solution#24 to include multicast to unicast delivery mode switch making use of Baseline Architecture #2, as described in TR 23.757.
2
Proposal

The following changes are proposed to TR 23.757:

* * * * First change (Clause 6.24.2) * * * *


* * * * Second change (all new text) * * * *
6.24.2.Y
Multicast to unicast switch procedure
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Figure 6.24.2.1A-1: Multicast to unicast switch solution

The switching process is as follows:

0. We assume the existence of an MBS session with shared MBS traffic delivery method. 
1. Step 1 shows three potential alternatives to trigger the switch from multicast to unicast in 5GS. Only one of them may trigger each switch, and the subsequent steps of the solution are shared.
Alternative 1: RAN triggered switch

While MBS traffic is delivered via shared delivery, NG-RAN may decide to switch the RAN delivery method from PTM to PTP. This switch may be performed independently of the 5GC, or depending on the reason to switch (e.g. UE consumption reports), it may get the 5GC involved in the switch. Steps 1.1.a. to 1.1.d. show the set of request messages originated by NG-RAN that need to be forwarded by the network to modify the MBS session via shared delivery already established. The forwarded messages may include the SUPI, TMGI, MBS session ID, etc.
1.1.a. N2_Session_Modification Request is sent from NG-RAN to AMF.

1.1.b. Nsmf_Session_Modification Request is sent from AMF to MB-SMF, in response to the AMF receiving the N2_Session_Modification Request.

1.1.c. Nmbs Session Modification Request is sent from the MB-SMF to the MBSF, in response to the MB-SMF receiving the Nsmf_Session_Modification Request.

1.1.d. MBS Session Notification is optionally sent from the MBSF to the NEF which then forwards it to the content/application server - only needs to take place in case the content server is required to be aware of the switch from shared to individual MBS session.

Alternative 2: MBSF triggered switch

1.2
This alternative assumes MBSF is the entity deciding to perform a switch from shared to individual MBS traffic delivery. The decision may be based on different optimization criteria (e.g. consumption reports, UE population in certain area, etc.).

Alternative 3: Content/application server triggered switch

1.3
This alternative accounts for the possibility of the content/application server deciding to switch from shared to individual MBS traffic delivery.
2. Step 2 comprising: 
a. The MBSF sends an Nsmf Session Update Request message to the MB-SMF to request the switch for the UE from shared to individual delivery. The MBSF may provide several parameters, e.g. SUPI, S-NSSAI, MBS ID/TMGI, DNN, etc. to update the MB-SMF.

b. Once updated, the MB-SMF responds with an Nsmf Session Update Response.
Editor's note: 
It is FFS whether MB-SMF and MB-UPF handling the shared multicast session can be the same as the (MB-)SMF and (MB-)UPF also handling the UE´s individual multicast session
3.  [OPTIONAL] The MB-SMF may update the UE context registration in the UDM, using a Nudm_UECM_Update message, which may be acknowledged by the UDM.
4.
Session modification comprising:
4.a.
The MB-SMF sends a N4 session modification request to the MB-UPF including new tunneling information. 
4.b.
The MB-UPF then acknowledges the session update.
5.
The MB-SMF transmits an Namf_Communication_N1N2MessageTransfer message to the AMF to update AMF on the transfer of the messages to the NG-RAN nodes(s).
6.
(6a) The AMF sends an N2 Session request message to NG-RAN to inform RAN of the delivery method switch. The switch may also require NG-RAN to adjust its resources by e.g. switching the PTM delivery to PTP. (6b) The message is later acknowledged by NG-RAN with an N2 Session response message after the NG-RAN resources may be set up. 
7.
[OPTIONAL] The NG-RAN may require to set up the required resources when the delivery switch involves a switch in the RAN from PTM to PTP.
8.
(8a) The AMF transmits an Nsmf Session Update SMContext request to the MB-SMF to update the MBS session context with the information from the NG-RAN, updating the tunnel information for individual delivery; (8b) the MB-SMF confirms the reception with an Nsmf Session Update SMContext response message.
9.
[OPTIONAL] The MB-SMF requests the MBSF to update the individual MBS session context with the information from the NG-RAN with an Nmbs Session Update SM Context request message, and the MBSF acknowledges the context update with an Nmbs Session Update SM Context response.
Editor's note:
How the individual MBS session is activated and the corresponding UE context is updated is FFS.
10.
[OPTIONAL] MBSF and MBSU may exchange internal messages.
11. 
MBS Session start message is sent by MBSF to AF. 
12.
Data transmission takes place comprising: 
12.a.
The IP multicast data is transmitted from the content provider to the MBSU.

12.b.
The MBSU processes the received data (e.g. applies FEC, raptor codes, etc.).

12.c.
The MBSU forwards the MBS data (i.e. the processed data) to the MB-UPF via 5GC individual traffic delivery.

12.d.
The MB-UPF sends the forwarded data to the NG-RAN nodes via individual delivery.

12.e.
Finally, the NG-RAN nodes transmit the MBS data over the air using PTP bearers, which is received by the UE.

If no additional UEs are left in the MBS session with shared delivery, the 5GC may decide to either suspend or release the MBS session. Suspending the MBS session does not involve deleting the MBS session context in 5GC NFs to facilitate UEs to join the MBS session or switch to shared delivery in the future with reduced signaling; releasing an MBS session does delete the MBS session context from all entities in 5GC. Outstanding NG-RAN resources for PTM delivery of the shared MBS session are released in both cases.

Alternative A: Suspension of shared MBS session 

13.a.
The MBSF transmits an Nsmf Session Suspend request to the MB-SMF to request the suspension of the MBS session for shared delivery. 

14.a.
The MB-SMF transmits an Namf Session Suspend request to the AMF to forward the suspension request of the MBS session for shared delivery.

15.a.1.The AMF transmits an N2 Session Suspend request to NG-RAN to release any outstanding PTM resources.

15.a.2.The NG-RAN node transmits an N2 Session suspend response message to the AMF to acknowledge the suspension of the shared MBS session.

16.a.
[OPTIONAL] The NG-RAN node(s) may release any outstanding allocated resources to the shared MBS session for PTM delivery.

17.a.
The AMF transmits an Namf Session suspend response message to the MB-SMF to acknowledge the suspension of the shared MBS session.

18.a.
The MB-SMF transmits an Nsmf Session suspend response message to the MBSF to acknowledge the suspension of the shared MBS session.

Alternative B: Release of shared MBS session 

13.b.
The MBSF transmits an Nsmf Session Release request to the MB-SMF to request the release of the shared MBS session and deletion of associated resources, which is then acknowledged by the MB-SMF. 

14.b.
The MB-SMF transmits an Namf Session Release request to the AMF to request the release of the shared MBS session and deletion of associated resources, which is then acknowledged by the AMF.

15.b.1. The AMF transmits an N2 Session Release request to the NG-RAN to request the release of the resources allocated to the shared MBS session.

15.b.2.The NG-RAN node transmits an N2 Session release response message to the AMF to acknowledge the resources release associated to the shared MBS session.

16.b.
[OPTIONAL] The NG-RAN may release the outstanding allocated resources to the shared MBS session for PTM delivery.

17.b.1.The AMF transmits an Nsmf Release SMContext request message to the MB-SMF to request the release of the MBS session management context for the shared MBS session.

17.b.2.The MB-SMF transmits an Nsmf Release SMContext response message to the AMF to acknowledge the release of the MBS session management context for the shared MBS session.

18.b.1. [OPTIONAL] The MB-SMF transmits an Nmbs Release SMContext request to the MBSF. to request the release of the MBS session management context for the shared MBS session.

18.b.2.The MBSF may transmit an Nsmf Release SMContext response message to the MB-SMF to acknowledge the release of the MBS session management context for the shared MBS session. 

19.b.
The MB-SMF transmits an N4 Session release request tp the MB-UPF to request the release of the shared MBS session, which is the ackwoledged by the MB-UPF.

20. [OPTIONAL] MBSF and MBSU may exchange internal messages.
21.
[OPTIONAL] MBSF may transmit an MBS session end message the Content/Application Server, which may be first forwarded by the NEF before reaching the Content/Application Server.

* * * * End of changes * * * *
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