[bookmark: _Toc193024528][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #123	R3-240377
Athens, GR, 26 Feb – 01 Mar, 2024

Title: 	Discussion on NG-RAN receiving a GTP-U Error Indication
Source: 	Huawei
Agenda item:	8.1
Document Type:	Discussion
1. Introduction
The CT4#119 meeting agreed a LS on the NG-RAN receiving a GTP-U Error Indication containing the following contents [1]:
	1. Overall Description:
CT4 discussed the following requirements in clause 5.3.3.1 of 3GPP TS 23.527 for the case when the 5G-AN receives a GTP-U Error Indication and agreed that it would be beneficial that the NG-RAN can indicate to the SMF that the release is due to receiving a GTP-U Error Indication from the NG-U tunnel, so the SMF can use this information to determine to re-establish the PFCP session for the affected PDU session. 
Upon receipt of a GTP-U Error Indication, the 5G-AN shall proceed as follows:
-	if the GTP-U Error Indication was received from an UPF over a NG-U tunnel that is not an indirect forwarding tunnel, the 5G-AN shall initiate a PDU Session Resource Notify procedure and release immediately the resources of the PDU session for which the Error Indication was received;
CT4 has agreed the attached CR.
2. Actions:
To RAN3
ACTION: 	CT4 kindly asks RAN3 to take the above information into consideration and update their specification as necessary. 


In this paper, we intend to discuss the RAN3 impact, and provide the corresponding CR and draft reply LS. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Background
As quoted below, the basic GTP-U Error Indication procedure is described in the agreed CR in [2] for TS 23.527. 
· The NG-RAN node may receive the GTP-U Error Indication over a NG-U tunnel that is not an indirect forwarding tunnel.  
· The NG-RAN node should initiate the PDU session resource notify procedure, indicating that the release is due to receiving the GTP-U Error Indication from the NG-U tunnel.
· The SMF may re-establish the Packet Forwarding Control Protocol (PFCP) session. 
Otherwise, if the SMF cannot identify the PDU session release due to the GTP-U error indication, it may use the existing N3 UL F-TEID, which leads to a GTP-U Error Indication again, as indicated in the CR [2]. 
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Upon receipt of a GTP-U Error Indication, the 5G-AN shall proceed as follows:
-	if the GTP-U Error Indication was received from an UPF over a NG-U tunnel that is not an indirect forwarding tunnel, the 5G-AN shall initiate a PDU Session Resource Notify procedure and release immediately the resources of the PDU session for which the Error Indication was received. The 5G-AN should indicate to the SMF that the release is due to receiving the GTP-U Error Indication from the NG-U tunnel. 
	Upon receiving this information, the SMF may re-establish the PFCP session for the affected PDU session using the procedure specified in clause 4.3.2, if the related UPF is a PSA UPF or is an I-UPF controlled by the same SMF;
-	if the GTP-U Error Indication was received from a peer5G-AN over a Xn-U direct forwarding tunnel or an UPF over a NG-U indirect forwarding tunnel, the 5G-AN may ignore the error indication or delete the forwarding tunnel context locally without deleting the corresponding PDU session and bearers.
NOTE:	The 5G-AN behaviour for dual connectivity is not described in this specification.


 
Observation: Upon the GTP-U error indication over a NG-U tunnel that is not an indirect forwarding tunnel, the NG-RAN may initiate the PDU session resource notify procedure, indicating that the PDU session release is due to receiving the GTP-U Error Indication from the NG-U tunnel.  
2.2 NGAP impact
As specified below, the NG-RAN provides the PDU Session Resource Notify Released Transfer IE contained in the NGAP PDU Session Resource Notify message to the CN.
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cause
	M
	
	9.3.1.2
	
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore






Generally, two options to indicate the GTP-U error indication are given as follows. 
· Option 1: a new “release due to GTP-U Error Indication” cause value
· Option 2: a new explicit IE 
Basically, these two options are equivalent. Given the cause IE in the message is mandatory, option 1 is simple and preferred. 
In addition, there is need to specify this GTP-U error indication in the abnormal section for the PDU SESSION RESOURCE NOTIFY message. One procedure texts example is given as follows.  
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For each PDU session, Voidif the NG-RAN node receives a GTP-U Error Indication over the NG-U tunnel that is not an indirect forwarding tunnel, the NG-RAN node shall release the PDU session resource in the PDU SESSION RESOURCE NOTIFY message with an appropriate cause value, and the SMF shall perform as specified in TS 23.527 [aa].



For NGAP, introduce a new cause value “release due to GTP-U Error Indication” in the PDU session resource notify message, and specify the NG-RAN behaviour under the abnormal conditions.  
[bookmark: _GoBack]2.3 NG-RAN split architecture
In the CU-UP/CU-CP split architecture, it is the CU-UP that receives a GTP-U Error Indication over a NG-U tunnel. Then the CU-UP reports to the CU-CP with a similar cause value, so that the CU-CP can initiate the PDU session resource procedure towards the CN. Hence the CU-UP can report the cause value in the CU-UP initiated bearer context modification required using the PDU Session Resource To Remove List IE, as indicated below. 
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This IE contains PDU session resource to remove related information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Remove Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Cause
	O
	
	9.3.1.2
	
	YES
	ignore






For E1AP, introduce a new cause value “release due to GTP-U Error Indication” in the Bearer Context Modification Required message, and specify the CU-UP behaviour under the abnormal conditions.  

In the CU/DU architecture, it is worthwhile for the group to discuss whether to introduce similar mechanisms as NGAP and E1AP. Note that as specified in TS 23.527 (as quoted above), upon receiving this information, the SMF may re-establish the PFCP (Packet Forwarding Control Protocol) session for the affected PDU session. While over the F1 interface, there is no support of the PFCP. However, following the same logic, it seems beneficial for the CU to select different GTP address upon the GTP-UE error indication to re-establish the bearer context results. 

For F1AP, RAN3 to discuss whether to introduce similar GTP-U error indication mechanisms as NGAP and E1AP.  
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[bookmark: _Toc423020280]Based on the discussion in this paper, we make the following proposals. 
Observation: Upon the GTP-U error indication over a NG-U tunnel that is not an indirect forwarding tunnel, the NG-RAN may initiate the PDU session resource notify procedure, indicating that the PDU session release is due to receiving the GTP-U Error Indication from the NG-U tunnel.  
1. For NGAP, introduce a new cause value “release due to GTP-U Error Indication” in the PDU session resource notify message, and specify the NG-RAN behaviour under the abnormal conditions.  
For E1AP, introduce a new cause value “release due to GTP-U Error Indication” in the Bearer Context Modification Required message, and specify the CU-UP behaviour under the abnormal conditions.  
For F1AP, RAN3 to discuss whether to introduce similar GTP-U error indication mechanisms as NGAP and E1AP.  
 
The corresponding CR and the draft LS can be found in [3-6].
4. Reference
[1] C4-235602 LS on NG-RAN receiving a GTP-U Error Indication, CT4
[2] C4-235601 Restoration procedure for NG-RAN receiving a GTP-U Error Indication, Ericsson
[3] R3-240378	NG-RAN receiving a GTP-U Error Indication, Huawei
[4] R3-240379	NG-RAN receiving a GTP-U Error Indication	, Huawei
[5] R3-240380	NG-RAN receiving a GTP-U Error Indication	, Huawei
[6] R3-240381	[draft] Reply LS on NG-RAN receiving a GTP-U Error Indication,	Huawei
