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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.

At last RAN3#123 meeting, tdoc [2] discussed the user plane failure scenario over NG-U and F1-U and the following conclusions were agreed:

· For NG-U failure scenario, send an LS to CT4 to specify the restoration aspects of MBS in general.

· For F1-U failure scenario, resolve at next RAN3 meeting:

The issue of F1-U failure is acknowledged by the group and further discussion is needed on how to resolve. Note this issue also exist in unicast service.
This paper continues the discussion for F1-U and proposes some possible CRs to correct the current gap.

Discussion
According to TS 38.473, an F1-U tunnel has both DL TNL Information and UL TNL information. The TNL information comprises (IP address, TEID). 

In Multiple Cell-ID RAN sharing feature with PLMN1,2,3, the DU may 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 and trigger an F1-U tunnel setup procedure towards PLMN2 CU CP2 or PLMN3 CU CP3.

Observation 1: In multiple cell-ID RAN sharing, the gNB-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 gNB-DU is in non-RAN sharing case, when detecting F1-U failure it 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 towards CU CP1 (same PLMN) with new behavior.
The DU sends the new Broadcast Transport Resource Request to the CU CP1 including a new DL F1-U transport address. However, it is abnormal for CU CP1 which has already setup an F1-U tunnel with the DU for this context. 
In this option, clarification text is added to stage 2 and stage 3 to specify this behavior to not be considered as abnormal but to instead trigger a recovery from gNB-CU CP as follows:

1. Upon receiving the F1AP Broadcast Transport Resource Request message including a new DL F1-U transport address for an MBS Broadcast session while there is an existing shared F1-U bearer the gNB-CU CP should understand the F1-U failure and consider the current gNB-DU transport address as implicitly released and to be replaced by the new received one.

2. The gNB CU CP should then trigger the E1AP Broadcast Modification Request towards gNB-CU UP to release the current UL F1-U transport address and get a new one.

3. The gNB-CU CP should then trigger the F1AP Broadcast modification request message towards the gNB-DU to deliver the new UL F1-U transport address received from the gNB-CU UP.

Option1*: reuse the new Broadcast Transport Resource Request towards CU CP1 with new cause or IE to trigger the new behavior

In case option 1 is considered non-backwards compatible, it can be enhanced by including a specific cause or Failure IE into the F1AP Broadcast Transport Resource Request message in order to trigger the new behavior. This means:
· If the gNB-CU CP receives the Broadcast Transport Resource Request from gNB-DU without the new cause or IE it considers this as an error or a desynchronization,

· If the gNB-CU CP receives the Broadcast Transport Resource Request from gNB-DU with the new cause or IE it applies the new behavior specified in option 1 above.

Option 2: introduce a new F1AP Broadcast Context Notification Indication

In order to avoid reusing the F1AP Broadcast Transport Request, a new F1AP Broadcast Context Notification Indication message could be introduced. The gNB-DU triggers this new procedure including an IE to inform that F1-U failed. The CU CP1 then behaves as specified in option 1 and triggers an F1AP Broadcast Modification Request message towards gNB-DU to update the UL address.
Option 3: relying on CU UP

The gNB-CU UP may detect the F1-U failure instead or before the gNB-DU detection. When the 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. To be efficient, the gNB-CU UP can immediately 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. 
RAN3 could decide to enable either gNB-DU detection only, or gNB-CU UP detection only, or both. This means RAN3 has to decide between the following solutions:

· Agree only one option between option 1, option 1*, option 2

· Agree option 3 only,

· Agree one option between option 1, option 1*, option 2 + the option 3.

Proposal 1: RAN3 to discuss which options to select to solve the F1-U recovery upon detection of F1-U failure for MBS broadcast. The corresponding CRs are made available. 

Conclusion and Proposals
This paper has looked at how to handle F1-U failures for MBS broadcast session and identified some gaps. It suggests to discuss the following proposal:

Proposal 1: RAN3 to discuss which options to select to solve the F1-U recovery upon detection of F1-U failure for MBS broadcast among the following options:

· Agreed only one option between option 1, option 1*, option 2

· Agree option 3 only,

· Agree one option between option 1, option 1*, option 2 + the option 3.

The following annexes A, B, C show at high level the various options 1, 1*, 2, 3 at high level. 
The corresponding detailed CRs are made available in [3] to [6]. 
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Annex A: 
Option 1 (failure detection by gNB-DU)
CR for TS 38.401 

7.7.x
Recovery of shared F1-U Failure 

If the gNB-DU detects failure of an MBS shared F1-U bearer of an MBS Broadcast session it may send the F1AP Broadcast Transport resource request message to the gNB-CU CP including a new DL F1-U transport address. The gNB CU CP should understand that the existing shared F1-U resources, if any, has been implicitly released by the gNB-DU.

The gNB-CU CP should then: 

-
release the current UL transport address of the shared F1-U bearer in the gNB-CU UP and get a new one,  

-
then trigger the F1AP modification procedure to deliver the new CU UP address to the gNB-DU to establish the F1-U resources. 
CR for TS 38.473 

8.14.14.2
Successful Operation
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Figure 8.14.14.2-1: Broadcast Transport Resource Request procedure. Successful operation
The gNB-DU initiates the procedure by sending the BROADCAST TRANSPORT RESOURCE REQUEST message to the gNB-CU.

Interaction with the Broadcast Context Modification procedure: 

Upon reception of the BROADCAST TRANSPORT RESOURCE REQUEST message, the gNB-CU should trigger the Broadcast Context Modification procedure to establish the F1-U resources for the broadcast session. And in case the shared F1-U tunnel(s) has already been established, the gNB-CU shall, if supported, consider that the previous established tunnel(s) is released.
Option 1* (addition to option 1)
CR for TS 38.473 
9.2.13.9
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

	Broadcast MRB Transport Request List
	
	0..1
	
	
	YES
	reject

	>Broadcast MRB Transport Request Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>BC Bearer Context F1-U TNL Info at DU
	M
	
	BC Bearer Context F1-U TNL Info

9.3.2.7
	gNB-DU endpoint(s) of the F1-U transport bearer(s). For delivery of DL PDUs.
	-
	

	>>F1-U Failure
	M
	
	ENUMERATED (true, …)
	
	-
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRB allowed to be setup for one MBS Session, the maximum value is 32.


Annex B: Option 2 (failure detection by gNB-DU)
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


Annex C: Option 3 (failure detection by gNB-CU UP)
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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