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Introduction

At RAN3#123 meeting, RAN3 received the LS from CT4 in R3-240006/C4-235602:

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. 

The LS and the associated CR deals with this error case and recovery.
This paper provides more insights on this issue and provides corresponding CRs and LS response. 

Description
According to TS 23.527, the gNB is assumed to request the release of the PDU session if it receives a GTP error indication from the UPF. However, the issue raised by CT4 is that if the SMF does not know the exact cause of the request, it may result in that the same UL TEID is re-allocated at the UPF. However, this UL TEID does not work anymore since packets incoming to the tunnel endpoint are failed and the GTP error indication was sent back.

It is therefore necessary for a good restoration that a renewed UL TEID is selected by 5GC.

Proposal 1: agree the NGAP CR presented in [2] to add an appropriate cause value.
Case of disaggregated gNB

In the case of a gNB split between gNB-CU CP and gNB-CU UP we note that the GTP Error Indication would be received by the gNB-CU UP. The gNB-CU UP can indicate the error to gNB-CU CP using the Error Indication message, but here again there is no appropriate cause specific to the fact that the error refers to an NG-U GTP error requiring the release of the PDU session.
The gNB-CU UP would also need to indicate the PDU session which is involved. This should be possible because the gNB-CU CP indicates the PDU session ID to the gNB-CU UP at the creation of the E1 bearer context as shown below:

9.3.3.5
PDU Session Resource Setup List

This IE contains setup PDU session resource related information used at Bearer Context Setup Response

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

	PDU Session Resource Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Result
	O
	
	9.3.1.52
	
	-
	-

	>NG DL UP Transport Layer Information
	M
	
	UP Transport Layer Information 

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Response
	O
	
	Data Forwarding Information

9.3.2.6
	Providing forwarding info from the target gNB-CU-UP.
	-
	-

	>NG DL UP Unchanged
	O
	
	ENUMERATED (True, …)
	
	-
	-

	>DRB Setup List
	
	1
	
	
	-
	-

	>>DRB Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>DRB Data forwarding information Response
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding info from the target gNB-CU-UP.
	-
	-

	>>>UL UP Parameters
	M
	
	UP Parameters 9.3.1.13
	
	-
	-

	>>>Flow Setup List
	M
	
	QoS Flow List

9.3.1.12
	
	-
	-

	>>>Flow Failed List 
	O
	
	Flow Failed List 

9.3.1.45
	
	-
	-


However, the current E1 Error Indication message needs to be extended to include the information of PDU Session ID which it doesn’t contain today as shown below:

9.2.1.3
ERROR INDICATION

This message is sent by both the gNB-CU-CP and the gNB-CU-UP and is used to indicate that some error has been detected in the node.

Direction: gNB-CU-CP ( gNB-CU-UP and gNB-CU-UP ( gNB-CU-CP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.53
	This IE is ignored if received in UE associated signalling message.
	YES
	reject

	gNB-CU-CP UE E1AP ID
	O
	
	9.3.1.4
	
	YES
	ignore

	gNB-CU-UP UE E1AP ID
	O
	
	9.3.1.5
	
	YES
	ignore

	Cause
	O
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	gNB-CU-CP MBS E1AP ID
	O
	
	9.3.1.106
	
	YES
	ignore

	gNB-CU-UP MBS E1AP ID
	O
	
	9.3.1.107
	
	YES
	ignore


Another option would be to reuse the E1 bearer context release request and including all the MRBs of the PDU session, but that seems an inferior solution. 

It also seems that if a new cause is added over E1AP alone, then the gNB would need to release all PDU sessions of the UE whereas there is only one NG-U GTP tunnel that is faulty.

Proposal 2: agree the E1AP CR in [3] to extend the E1AP Error Indication message with an appropriate new cause value and the PDU session ID. 

Conclusion and proposal
This paper has explained the necessity for the SMF to be able to discriminate when the cause of asking the release of the PDU session by the gNB is due to having received a GTP Error Indication over the user plane. It has also shown that the case of split gNB requires also to enhance the E1AP interface.
Proposal 1: agree the NGAP CR presented in [2] to add an appropriate cause value.
Proposal 2: agree the E1AP CR in [3] to extend the E1AP Error Indication message with an appropriate new cause value and the PDU session ID. 

Proposal 3: agree the LS response in [4].
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