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Introduction

At RAN3#123, RAN3 liaised CT4 about the absence of recovery procedure for MBS especially over N3mb.

In the meantime, CT4 worked to fill this gap and sent the reply LS to RAN3 in [3] as follows:

CT4 thanks RAN3 for their LS on Restoration of N3mb Failure for MBS broadcast.

CT4 confirms RAN3 assumption that the detection of NG-U path failure for MBS and the associated recovery can rely on MB-UPF detection. CT4 has agreed the attached 23.527 CR specifying the restoration solution to recover from an N3mb path failure when unicast transport is used over N3mb.

CT4 kindly asks RAN3 whether a restoration procedure should be defined for N3mb using multicast transport.

2. Actions:

To RAN3 group.

ACTION: 
CT4 asks RAN3 group to take the above information into account, provide feedback, and update their specification accordingly.

This paper explains how to align with CT4 solution, proposes NGAP CR and reply LS.
Discussion
CT4 has designed a solution for N3mb recovery based on MB-UPF detection. More precisely, the solution designed by CT4 is to cover the case of N3m failure due to N3mb path failure and also in the case of unicast transport. 
This suggests that cases other than path failure, or other than unicast transport (e.g. multicast transport) can be further worked on. However, in a first step at this meeting it is good to proceed with alignment for the N3mb path failure case.

The solution designed by CT4 is shown below:

8.x
Broadcast MBS session restoration Procedure for N3mb path failure

The procedure specified in this clause may be supported to restore a Broadcast MBS session affected by an N3mb path failure when unicast transport is used over the N3mb interface.

When the procedure is supported, when the MB-UPF detects and reports an N3mb path failure towards the MB-SMF, the MB-SMF may initiate the Broadcast Session Modification procedure as specified in Figure 8.x-1 towards the NG-RAN affected by the failure. 
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Figure 8.x-1: Broadcast MBS session restoration procedure upon N3mb path failure

0.
A Broadcast MBS session has been established at the NG-RAN, with N3mb data delivery from the MB-UPF.

1.
A N3mb path failure occurs.

2.
The MB-SMF receives a PFCP Node Report Request message from the MB-UPF reporting the GTP-U path failure and including the IP address of the remote GTP-U peer towards which the user plane path failure has been detected.
3.
The MB-SMF determines the NG-RAN affected by the N3mb path failure based on the IP address of the remote GTP-U peer and sends a Namf_MBSBroadcast_ContextUpdate Request including the MBS Session ID, the NG-RAN ID of the NG-RAN affected by the N3mb path failure and a Broadcast Session Modification Request Transfer including an N3mb path failure indication. 

4.
Upon receipt of the Broadcast Session Modification Request with the N3mb path failure indication, the NG-RAN may switch to N3mb data delivery from another 5GC as specified in clause 7.3.7 of 3GPP TS 23.247 [12] if MBS MOCN RAN sharing is supported, and/or it may provide a new DL F-TEID for N3mb data delivery from the MB-UPF. 

5.
The NG-RAN returns a Broadcast Session Modification Response to the MB-SMF via the AMF. 

6.
If a new DL F-TEID is received from the NG-RAN, the MB-SMF instructs the MB-UPF to start delivering MBS data towards the new DL F-TEID and to stop doing so towards the old DL F-TEID. 

We think that the realization of this solution has two RAN3 impacts:

1) in the step 3 of CT4 CR above, the text mentions sending the Broadcast Session Modification Request Transfer IE containing a new “N3mb path failure Indication” towards gNB.

Given that an action is expected of receiver from this indication, and as per our RAN3 long lasting rule, it is better to encode this indication with a new IE rather than a cause code (reminder, the cause code usage not mandatory..).

NOTE: this is also what has just been agreed for the GTP-U Error Indication handling at last RAN3#123bis in R3-242183/R3-242184.

Besides, rather than adding a new N3mb path failure indicator IE at message level, it may be more future-proof to have a more generic N3mb Error IE defined as an ENUMERATED and be explicit in the codepoint about N3mb path failure indicator. By so doing we can extend easily in the future for other N3mb failure cases, if needed.   
Proposal 1: add a new N3mb Error IE defined as ENUMERATED with codepoint “N3mb path failure” into the MBS broadcast session modification request message.
2) if the gNB doesn’t support the N3mb path failure restoration procedure (i.e. the CT4 CR in C4-241364), the MB-SMF triggered modification will be failed and precious time will be wasted together with packet loss increasing.
Of course, the MB-SMF could learn after the first failed modification that this gNB doesn’t support the N3mb path failure restoration procedure (C4-241364) but this is forgotten at the end of this broadcast session as we don’t want the MB-SMF to store/memorize per gNB context of any feature support.
However, it is enough if at the time of every initial broadcast session setup the gNB indicates in the broadcast session setup response whether it supports the N3mb path failure restoration procedure (i.e. C4-241364). Then if a subsequent N3mb path failure occurs during the ongoing broadcast session the MB-SMF will:
· Either trigger the new restoration modification procedure if gNB has indicated support

· Or Trigger a broadcast release followed by broadcast setup of the gNB has not indicated support.

Proposal 2: the gNB can indicate in the initial broadcast session setup response whether it supports the N3mb path failure restoration procedure (C4-241364). If it does, the MB-SMF will trigger the new restoration modification procedure, and if it does not, the MB-SMF will need to trigger release and setup new broadcast session. 
Concerning the last question of CT4 on multicast transport, we assume that in multicast transport the IP network is in charge of the handling of the multiple paths and has suitable recovery mechanism. Therefore, this could be left up to implementation.

Proposal 3: reply to CT4 that multicast transport failure can be left implementation dependent.

Conclusion and Proposals
This paper has followed up on the received LS from CT4 on N3mb recovery procedures in [3]. We make the following proposals for the corresponding RAN3 CR:
Proposal 1: add a new N3mb Error IE defined as ENUMERATED with codepoint “N3mb path failure” into the MBS broadcast session modification request message.

Proposal 2: the gNB can indicate in the initial broadcast session setup response whether it supports the N3mb path failure restoration procedure (C4-241364). If it does, the MB-SMF will trigger the new restoration modification procedure, and if it does not, the MB-SMF will need to trigger release and setup new broadcast session. 

Proposal 3: reply to CT4 that multicast transport failure can be left implementation dependent.

The proposed RAN3 CR is in [4] and the reply LS in [5]. 
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