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1	Introduction
[bookmark: _Hlk165018353]In RAN3#123 meeting, RAN3 sent an LS [1] to CT4 asking CT4 to give guidance how N3mb failure can be detected and recovered. In CT4#122 meeting, they replied us in [2], confirms RAN3 assumption about replying on MB-UPF detection. 
In this contribution, we further discuss this topic based on CT4 inputs.
2	Discussion
2.1	RAN3 impact of broadcast N3mb failure
In the agreed CT4 CR [3], CT4 specified that upon being notified of an N3mb path path by the MB-UPF (using existing signaling), the MB-SMF may initiate a Broadcast Session Modification Request with an N3mb path failure indication towards the NG-RAN affected by the N3mb path failure:
	

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.



Based on the solution introduced by CT4, from RAN3 perspective, we need to do the following updates for NGAP specification:
· Update the MBS Session Setup or Modification Request Transfer IE (MBS Session Modification Request Transfer IE) to include a Shared NG-U Path Failure IE.
· Add description about upon receiving BROADCAST SESSION MODIFICATION REQUEST message with Shared NG-U Path Failure IE, the NG-RAN node either 
· provides a new DL F-TEID via the MBS Session TNL Information NG-RAN IE to establish a new unicast transport with the 5GC from which the BROADCAST SESSION MODIFICATION REQUEST message was received, or
· triggers a Broadcast Session Transport procedure towards another 5GC which also established the same MBS service with the NG-RAN node.
Proposal 1: Update NGAP specification to adopt CT4 solution accordingly.
Considering that the shared NG-U path failure may happen for one or several MBS Session Areas in case of location dependent service, instead of failure in all NG-U paths, it is better to indicate shared NG-U path failure in per MBS Area Session granularity.
Proposal 2: Indicate shared NG-U path failure in per MBS Area Session granularity Areas in case of location dependent service.
In case of CP UP separation, upon receiving the Shared NG-U Path Failure IE from 5GC, the gNB-CU-CP should provide such information to the gNB-CU-UP, to trigger the gNB-CU-UP to allocate new unicast transport resources accordingly.
As discussed above, in case the gNB would like to establish a new unicast transport with the 5GC from which the BROADCAST SESSION MODIFICATION REQUEST message was received, the gNB-CU-CP should inform the gNB-CU-UP about the shared NG-U path failure (in MBS Area Session granularity in case of location dependent service).
In case the gNB would like to triggers a Broadcast Session Transport procedure towards another 5GC, the gNB-CU-CP will send BROADCAST SESSION MODIFICATION REQUEST message towards the gNB-CU-UP to trigger the re-establishment of the shared NG-U paths.
Proposal 3: For E1AP, update the BROADCAST SESSION MODIFICATION REQUEST message to include an Shared NG-U Establish Request IE to request the gNB-CU-UP to re-allocate unicast transport resources, and in per MBS Area Session granularity in case of location dependent service.
 2.2	Restoration procedure for Multicast Transport 
In CT4’s Reply LS [2], they further asked us whether a restoration procedure should be defined for N3mb using multicast transport.
For IP multicast transport, similar to unicast transport, the gNB is not able to detect UP path failure by Echo request/response as there is no UL tunnel established. 
From RAN3 perspective, we are not sure about whether the MB-UPF is able to detect the UP path failure in case of IP multicast transport, especially the UP path failure with one of the jointed gNB, therefore we do not think RAN3 is able to answer CT4 whether a restoration procedure should be defined for N3mb using multicast transport.
Proposal 4: Reply to CT4 that RAN3 is not able to determine whether a restoration procedure should be defined for N3mb using multicast transport. 
Based on NGAP specification, if 5GC can detect the UP path failure, and provide the MBS Session TNL Information 5GC IE to the gNB via Broadcast Session Modification procedure, the gNB will update NG-U resources accordingly.
	TS 38.413 NGAP: 
If the MBS Session Modification Request Transfer IE is included in the BROADCAST SESSION MODIFICATION REQUEST message, the NG-RAN node shall replace the previously provided information by the newly received one and update the MBS session resources and area as requested and send the BROADCAST SESSION MODIFICATION RESPONSE message.
[bookmark: _Toc99123742][bookmark: _Toc99662548][bookmark: _Toc105152626][bookmark: _Toc105174432][bookmark: _Toc106109430][bookmark: _Toc107409888][bookmark: _Toc112757077][bookmark: _Toc162973933]9.3.5.3	MBS Session Setup or Modification Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS Session TNL Information 5GC
	O
	
	9.3.2.15
	
	YES
	reject

	MBS QoS Flows To Be Setup or Modified List
	M
	
	MBS QoS Flows To Be Setup List
9.3.1.236
	
	YES
	reject

	…
	
	
	
	
	
	






[bookmark: _Hlk166082660]Proposal 5: Reply to CT4 that if the MB-UPF is able to detect the failure for multicast transport, and if the 5GC provides an updated multicast transport address to the gNB via Broadcast Session Modification Request, based on existing NGAP specification, the gNB will update the NG-U resources accordingly.
3	Conclusion
In this contribution, we discussed the Restoration of N3mb Failure for MBS broadcast based on CT4’s reply.
For unicast transport, we propose to:
Proposal 1: Update NGAP specification to adopt CT4 solution accordingly, i.e.:
· Update the MBS Session Setup or Modification Request Transfer IE (MBS Session Modification Request Transfer IE) to include a Shared NG-U Path Failure IE.
· Add description about upon receiving BROADCAST SESSION MODIFICATION REQUEST message with Shared NG-U Path Failure IE, the NG-RAN node either 
· provides a new DL F-TEID via the MBS Session TNL Information NG-RAN IE to establish a new unicast transport with the 5GC from which the BROADCAST SESSION MODIFICATION REQUEST message was received, or
· triggers a Broadcast Session Transport procedure towards another 5GC which also established the same MBS service with the NG-RAN node.
Proposal 2: Indicate shared NG-U path failure in per MBS Area Session granularity Areas in case of location dependent service.
Proposal 3: For E1AP, update the BROADCAST SESSION MODIFICATION REQUEST message to include an Shared NG-U Establish Request IE to request the gNB-CU-UP to re-allocate unicast transport resources, and in per MBS Area Session granularity in case of location dependent service.
For IP multicast transport, we propose to:
[bookmark: _Hlk165386746][bookmark: _Hlk165386708]Proposal 4: Reply to CT4 that RAN3 is not able to determine whether a restoration procedure should be defined for N3mb using multicast transport. 
[bookmark: _Hlk165386808]Proposal 5: Reply to CT4 that if the MB-UPF is able to detect the failure for multicast transport, and if the 5GC provides an updated multicast transport address to the gNB via Broadcast Session Modification Request, based on existing NGAP specification, the gNB will update the NG-U resources accordingly.
The NGAP CR is provided in [5], E1AP CR is provided in [6], the draft reply LS is provided in [7].
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