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Introduction

At the last SA2/RAN3 meetings it was agreed that:

· For MOCN in case of NG-U failure, the gNB can trigger the NG-U tunnel setup procedure
· For multiple cell-ID in case of F1U failure the DU can trigger the F1U tunnel setup

Corresponding tunnel setup procedures have been introduced respectively over NGAP and F1AP.

However, it is yet unclear how UP failure can be detected and recovered by involved nodes. This paper tries to clarify the above and identify missing gaps.  
Discussion
1. Case 1: NG-U failure
RAN3 has agreed that in case of MOCN RAN sharing, the gNB can setup one or more NG-U. If NG-U with PLMN1 fails, then gNB can trigger the new NG Broadcast Transport bearer setup procedure. 

However, the issue here is that RAN3 decided that there is no UL IP address for MBS NG-U tunnels, therefore a gNB cannot send Echo Request messages towards the MB-UPF and cannot detect the NG-U path failure.

The only solution seems here to rely on MB-UPF to detect the NG-U Path Failure. However, TS 23.527 currently only considers NG-U Path Failure for GTP tunnels for unicast traffic but not for MBS traffic. It seems necessary to trigger action from CT4 to solve this case.

Another point is that the issue above could also apply for broadcast and multicast without MOCN RAN sharing. We can ask CT4 whether the same work should also cover broadcast and multicast in general, also when MOCN RAN sharing is not operational. 

Proposal 1: send an LS to CT4 to work on NG-U restoration for MOCN MBS broadcast using unicast transport and possibly covering also the general MBS case (broadcast/multicast even in the absence of MOCN RAN sharing using unicast transport).  

2. Case 1: F1-U failure
According to TS 38.473, an F1U tunnel has both DL TNL Information and UL TNL information. The TNL information comprises (IP address, TEID). 

In Multiple Cell-ID feature with PLMN1,2,3, the DU can decide to setup only F1U-1 with PLMN1. It can then monitor F1U-1 path availability by generating Echo Request. If no Echo response is received, DU can detect that the path is unavailable.

Observation 1: In multiple cell-ID, DU can detect failure of the path supporting F1U- tunnel with PLMN1 CU UP and trigger an F1-U tunnel setup procedure towards PLMN2 CU CP2 or PLMN3 CU CP3. 

However, if the DU is not in multiple cell-ID case, e.g. in non-RAN sharing (or MOCN RAN sharing), the DU detecting F1-U failure cannot setup a new F1-U towards CU CP2 or CU CP3 and there is no other way for DU but getting a new F1-U setup from CU CP1.

One can see the following options to solve this gap: 
Option1: reuse the new Broadcast Transport Resource Request
The DU send the new Broadcast Transport Resource Request towards CU CP1. However, it is abnormal for CU CP1 which has already setup an F1U tunnel with the DU for this context. The Broadcast Transport Resource Request should include a specific cause to inform the CU CP1 that it is for replacement due to failure.
Option 2: introduce a new F1AP Broadcast Context Notification Indication

The DU triggers this new procedure including an IE to inform that F1-U failed. The CU CP1 then can trigger F1AP Broadcast Modification Request message to update the UL address.
Option 3: relying on CU UP

The DU does not react upon no echo response. It relies on CU UP to detect the F1-U failure because CU UP also sends Echo Request messages. When CU UP detects the F1U failure, it sends an E1 notification to CU CP to report the F1-U failure such as sending an E1 bearer context modification required. CU UP could include necessary UL TEID in this message so that the CU CP can directly send the F1AP Broadcast modification request to the gNB-DU including the new F1-U TNL Information at CU. 
Proposal 2: RAN3 to discuss among the options how DU can handle detection of F1-U failure for MBS broadcast when  RAN sharing is not operational. 
Conclusion and Proposals
This paper has looked at how to handle F1-U or NG-U failures and identified some gaps. It suggests to discuss the following two proposals:

Proposal 1: send an LS to CT4 to work on NG-U restoration for MBS broadcast using unicast transport. 

Proposal 2: RAN3 to discuss how to handle detection of F1-U failure for MBS broadcast starting with the three listed options. 
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1. Overall Description:

RAN3 has discussed how to handle N3mb failure in MBS scenario. The scenario was discussed both in the case of MOCN MBS RAN sharing for broadcast using unicast transport, and in the context of broadcast/multicast without MBS MOCN RAN sharing.

Because MBS NG-U tunnels are only downlink for MBS broadcast, the gNB is not able to detect NG-U path failure using Echo Request. Therefore, RAN3 assumes that detection of NG-U path failure for MBS broadcast and associated recovery will rely on MB-UPF detection. However, this handling seems currently not specified in TS 23.527. 

2. Actions:

To CT4 group:

ACTION: 
RAN3 kindly ask CT4 to give guidance how N3mb failure can be recovered for the case of MOCN MBS Broadcast using unicast transport and also for the case of broadcast/multicast without MBS MOCN RAN sharing and update related specification, if needed. 

3. Date of Next TSG-RAN WG3 Meetings:
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Changsha, China
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CR for TS 38.473 
9.2.13.x
BROADCAST TRANSPORT RESOURCE REQUEST

This message is sent by the gNB-DU to request the gNB-CU to establish the F1-U resources for the broadcast Session.
Direction: gNB-DU ( gNB-CU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	gNB-DU MBS F1AP ID
	M
	
	9.3.1.220
	
	YES
	reject

	F1-U Failure
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore


CR for TS 37.483

9.3.3.28
BC Bearer Context To Modify

This IE contains MBS session resource related information used to request BC Bearer Context Modification.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	BC Bearer Context NG-U TNL Info at 5GC To Setup or Modify
	O
	
	BC Bearer Context NG-U TNL Info at 5GC

9.3.1.112
	
	-
	

	BC MRB To Setup List
	O
	
	BC MRB Setup Configuration

9.3.1.114
	
	-
	

	BC MRB To Modify List
	
	0..<maxnoofMRBs>
	
	
	-
	

	>MRB ID
	M
	
	9.3.1.16a
	
	-
	

	>BC Bearer Context F1-U TNL Info at DU
	O
	
	9.3.1.119
	
	-
	

	>MBS PDCP Configuration
	O
	
	PDCP Configuration

9.3.1.38
	
	-
	

	>MBS QoS Flows Information To Be Setup
	O
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	

	>MRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.3.1.26
	Indicates the MRB QoS when more than one QoS Flow is mapped to the MRB.
	-
	

	>Request F1-U TNL Info at CU
	M
	
	ENUMERATED (true, …)
	
	-
	

	BC MRB To Remove List
	
	0..<maxnoofMRBs>
	
	
	-
	

	>MRB ID 
	M
	
	9.3.1.16a
	
	-
	

	F1-U tunnel Not Established
	O
	
	ENUMERATED (true, ...)
	Indicates to not establish F1-U tunnel for this MBS broadcast session.
	YES
	ignore

	Request F1-U tunnel Info at CU
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.
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CR for TS 38.473 

8.14.A
Broadcast Context Notification

8.14.A.1
General

The purpose of the Broadcast Context Notification is to inform the gNB-CU about changes in the broadcast context configuration during an active broadcast MBS session.

The procedure uses MBS-associated signalling.

8.14.A.2
Successful Operation
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Figure 8.14.A.2-1: Broadcast Context Notification. Successful operation
The gNB-DU initiates the procedure by sending the MULTICAST CONTEXT NOTIFICATION INDICATION message to the gNB-CU.
Interactions with other procedures:
If the BROADCAST CONTEXT NOTIFICATION INDICATION message contains the F1-U Failure Notification IE, the gNB-CU shall trigger the BROADCAST CONTEXT MODIFICATION REQUEST procedure to update the F1-U TNL Information at CU for this context. 

8.14.A.3
Unsuccessful Operation
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Figure 8.14.A.3-1: Broadcast Context Notification. Unsuccessful operation
If the gNB-CU is not able to execute the requested functions, the gNB-CU shall respond with the MULTICAST CONTEXT NOTIFICATION REFUSE message to the gNB-DU.

Not modified
9.2.14.X
BROADCAST CONTEXT NOTIFICATION INDICATION

This message is sent by the gNB-DU to notify the gNB-CU about changes of the multicast context.
Direction: gNB-DU ( gNB-CU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	gNB-DU MBS F1AP ID
	M
	
	9.3.1.220
	
	YES
	reject

	F1-U Failure
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore


CR for TS 37.483

9.3.3.28
BC Bearer Context To Modify

This IE contains MBS session resource related information used to request BC Bearer Context Modification.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	BC Bearer Context NG-U TNL Info at 5GC To Setup or Modify
	O
	
	BC Bearer Context NG-U TNL Info at 5GC

9.3.1.112
	
	-
	

	BC MRB To Setup List
	O
	
	BC MRB Setup Configuration

9.3.1.114
	
	-
	

	BC MRB To Modify List
	
	0..<maxnoofMRBs>
	
	
	-
	

	>MRB ID
	M
	
	9.3.1.16a
	
	-
	

	>BC Bearer Context F1-U TNL Info at DU
	O
	
	9.3.1.119
	
	-
	

	>MBS PDCP Configuration
	O
	
	PDCP Configuration

9.3.1.38
	
	-
	

	>MBS QoS Flows Information To Be Setup
	O
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	

	>MRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.3.1.26
	Indicates the MRB QoS when more than one QoS Flow is mapped to the MRB.
	-
	

	>Request F1-U TNL Info at CU
	M
	
	ENUMERATED (true, …)
	
	-
	

	BC MRB To Remove List
	
	0..<maxnoofMRBs>
	
	
	-
	

	>MRB ID 
	M
	
	9.3.1.16a
	
	-
	

	F1-U tunnel Not Established
	O
	
	ENUMERATED (true, ...)
	Indicates to not establish F1-U tunnel for this MBS broadcast session.
	YES
	ignore

	Request F1-U tunnel Info at CU
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.
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CR for TS 37.483 

9.3.3.30
BC Bearer Context To Modify Required

This IE contains MBS session resource related information used to request BC Bearer Context Modification.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BC MRB To Remove List Required
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	BC MRB Modified List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.3.1.16a
	

	>BC Bearer Context F1-U TNL Info at CU
	O
	
	9.3.1.118
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.
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