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This contribution discusses the following CB: 
CB: # 9_GTP-UError
- Check NGAP impact first based on CT4 LS (Split PDU session case, and the way to transfer the corresponding failure information), and consider the impact over Xn and E1 are aligned with each other (e.g., error type)
(moderator - HW)
Summary of offline disc R3-243781
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Proposal 1: Agree the following contributions. 
· NGAP CR in R3-243815 	 (revision from R3-243539)
· XnAP CR in R3-243813	 (revision from R3-243310)
· E1AP CR in R3-243814	 (revision from R3-243366)
· Response LS in R3-243816 (revision from R3-243534)

The CR/LS drafts can be reviewed in the draft folder, considering the following aspects below. 
For NGAP:
· In the PDU SESSION RESOURCE MODIFY REQUEST message,
· the criticality of the User Plane Failure Indication IE is “ignore”;
· the User Plane Failure Type IE containing two codepoints is introduced
· in the PDU SESSION RESOURCE MODIFY RESPONSE message
· The Handling User Plane Failure Indication IE is introduced
For XnAP, 
· the criticality of the User Plane Failure Indication IE is “ignore”
· no need to include the Handling User Plane Failure Indication IE in the SN modification response message
For E1AP:
· the criticality of the User Plane Failure Indication IE is “ignore”


3 Discussion
The liaison from CT4 is copied below for reference. 
	1. Overall Description:
CT4 discussed the restoration procedures when the UPF receives a GTP-U Error Indication from a 5G-AN for a split PDU session and when the UPF detects a user plane path failure towards a 5G-AN which affects one or more split PDU sessions. 
CT4 agreed the attached CR specifying that, for a split PDU session, the SMF may report those errors to the NG-RAN using a PDU session resource modification procedure, so that the NG-RAN may allocate a new N3 DL tunnel or move the QoS flows conveyed by the failed GTP-U tunnel to the other healthy GTP-U tunnel.

2. Actions:
To RAN3
ACTION: 	CT4 kindly asks RAN3 to take the above information into consideration, provide feedback if any, and update their specification accordingly.




Below provides points to be discussed for NGAP, XnAP and E1AP CRs. 

3.1 NGAP CR 
SMF -> NG-RAN in the PDU SESSION RESOURCE MODIFY REQUEST message

From the CT4 LS, the User Plane Failure Indication IE needs to be signalled from the SMF to the NG-RAN node in the PDU Session Resource Modify Request Transfer IE. 
Based on the online discussion, it seems agreeable to have a single DL NG-U Tunnel address per PDU session instead of two DL NG-U Tunnel addresses (for redundant transmission). 
The potential IE format is illustrated below for discussion (considering both the R3-243539 and the R3-243533).  
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This IE is used to notify the NG-RAN node that a user plane failure occurred over NG-U interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	User Plane Failure Type
	M
	
	ENUMERATED(GTP-U Error Indication Received, UP Path Failure, …)
	Indicates the type of NG-U failure.

	DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node for which the failure occurred. 

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the transport layer address of the transport bearer at the NG-RAN node for which the failure occurred. 







Q1: In the PDU SESSION RESOURCE MODIFY REQUEST message, please provide your views on the exact IE format of the User Plane Failure Indication. 
· Q1-a: Should the criticality of the User Plane Failure Indication IE be “ignore” or “reject”? 
· Q1-b: Is the User Plane Failure Type IE needed, and if needed, two codepoints or one codepoint, or any other view?

	Company
	Comment

	Huawei
	Q1-a: about the criticality, we prefer “ignore” due to the following considerations. 
· When the NG-RAN receives the “UP failure indication” from the CN, it should initiate the PDU session modification indication procedure, then the SMF can be aware UP failure is supported by the NG-RAN node.  
· This UP failure is a very rare case, which is typically different from important features where we need capability awareness between the NG-RAN node and CN. There is no need to kill the whole procedure, which leads to bad KPI. 
Q1-b: we feel the UP failure type IE is not needed, since the NG-RAN would have the same handling for the two error cases. But we can follow majority views. 



	Nokia
	Q1a: reject
Q1b: two codepoints doesn’t harm and give more information.

	Ericsson
	For Q1, I prefer “reject”.
The SMF supporting this feature should be notified if the NG-RAN node could not support the feature ( via criticality reject). Otherwise it would be issue that SMF consider NG-RAN node has handled the UP failure, but actually NG-RAN node consider it as “legacy modification procedure”.

For Q2, I prefer “two code point”. There is a technique benefit:
Even the actions could be the same, due to different failure, NG-RAN node may handle accordingly.
e.g. if it is UP failure, the new tunnel should not be from the same IP. And other handling by a smart implementation.

	ZTE
	Q1a: ignore, if gNB does not support the feature, the gNB will not provide indication in response message, so no issue will happen. 
Q1b: two codepoints. At least useful for gNB failure type observability. 

	CATT
	Q1a: “reject” seems clearer. We believe that it is a rare case that the UP failure indication IE is present together with other request items, so failing the entire procedure does not harm.
Q1b: Two of course, the handling can be quite different for the two types of errors:
>GTP-U Error: if the NG-RAN detects that the cause is an error in the context (e.g. the NG-RAN provides one “NG-U DL address + TEID” but uses another, or loses the entire context), it may update or re-establish the context in RAN.
>UP path failure: the NG-RAN may need to switch to another IP route, maybe moving the UE UP context from one gNB-CU-UP cloud to another.

	
	


Moderator summary: 
For the criticality of the User Plane Failure Indication IE, based on some offline discussion, it can be set to “ignore”.
For the User Plane Failure Type IE, this IE is needed containing two codepoints. 

NG-RAN -> SMF in the PDU SESSION RESOURCE MODIFY RESPONSE message
In R3-243533, the following Handling User Plane Failure Indication IE is proposed to be added in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message

	<Skip the irrelevance>
If the NG-U UP TNL Failure Indication List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, consider that the NG-U tunnel established for PDU session experienced a user plane failure, and perform one of the below actions:
-	The NG-RAN node triggers the PDU Session Resource Modify Indication procedure to remove the tunnel and the associated QoS flows, in which case it shall set the Handling User Plane Failure Indication IE is set to "tunnel released".
-	The NG-RAN node triggers the PDU Session Resource Modify Indication procedure to move the QoS flow to the other existing tunnel, in which case it shall set the Handling User Plane Failure Indication IE is set to "qOS merged".
-	The NG-RAN node decides to establish a new NG-U tunnel to replace the failed one, in which case it shall include, as applicable, either the new DL NG-U UP TNL Information IE or Additional DL NG-U UP TNL Information IE or both, and shall set the Handling User Plane Failure Indication IE to "qOS restoration" and use the UL NG-U UP TNL Information IE in the NG-U UP TNL Failure Indication List IE for the uplink data.

<Skip the irrelevance>

	Handling User Plane Failure Indication
	O
	
	ENUMERATED (tunnel released, qOS merged, qOS restoration, …)
	
	YES
	ignore







Q2: Do you agree to include the Handling User Plane Failure Indication IE in the PDU SESSION RESOURCE MODIFY RESPONSE message?  

	Company
	Comment

	Huawei
	No such need.
Anyway, the NG-RAN would initiate the PDU session modification indication procedure either to allocate new Tunnel address, or switch these QoS flows to a existing/new Tunnel address. So the benefits here are that the SMF can know the NG-RAN handling results earlier? Appreciate the proponent company provide more clarifications. 


	Nokia
	Could be ok with some rewording.

	Ericsson
	Prefer to have feedback from NG-RAN node to SMF.
Else we may end into an issue that NG-RAN node plans to move the QoS flows to the existing GTP-U and is triggering the modification indication, but SMF may start something else.

	ZTE
	Could be ok since based on this indication, SMF will aware clearly which decision gNB has made. 

	CATT
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the answer to Q1a is “reject”, the SMF can already distinguish whether the NG-RAN will take action (and thus shall wait next NGAP UL message) by receiving an NGAP criticality diagnostics IE or not. Seems not necessary to  have clear indication
And even the indication is introduced, we think some rewording is needed  e.g. simply saying “released” or “restored”.

	
	


Moderator summary: 
Based on some offline, the Handling User Plane Failure Indication IE can be included in the in the PDU SESSION RESOURCE MODIFY RESPONSE message. 

3.2 XnAP and E1AP CRs

When the NGAP CR is stable, we can have the same change for XnAP and E1AP for the IE in the request message. While in the response message, the moderator understands for E1AP, there is no need to have the Handling User Plane Failure Indication IE back in the response message. 

Q3: Please provide your views on XnAP and E1AP CRs. 
· Q3-a: In XnAP and the E1AP, should the criticality of the User Plane Failure Indication IE be “ignore” or “reject”?
· Q3-b: In the XnAP, is the Handling User Plane Failure Indication IE needed in the SN modification response message? 

	Company
	Comment

	Huawei
	Q3-a: Prefer “ignore”, see Q1
Q3-b: no such need, more clarification is needed. see Q1.  

	Nokia
	Q3a: reject
Q3b: no need.

	Ericsson
	Q1: reject
Q2: prefer to have the feedback.

	ZTE
	Q1: ignore,
Q2: no need

	CATT
	Q3a: Align it with Q1a.
Q3b: no need.

	
	


Moderator summary: 
In XnAP and the E1AP, the criticality of the User Plane Failure Indication IE is “ignore” 
In the XnAP, the Handling User Plane Failure Indication IE is not needed in the SN modification response message


3.3 Others
Please provide anything missing from the above. Note that we should focus on the issues discussed online and focus on the LS from CT4. 
	Company
	Comment

	
	

	
	

	
	

	
	

	
	


Moderator summary: 
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