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1. Reason for Change
The handling of GTP-U Error Indications in the 5G System is not yet defined. 
It is proposed to handle GTP-U Error Indication in the 5G System along similar principles as those used in EPS (adapted to the 5GS architecture). 
2. Proposal

It is proposed to agree the following changes to 3GPP TS 23.527 v0.0.1.
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x1]
3GPP TS 29.281: "General Packet Radio System (GPRS) Tunneling Protocol User Plane (GTPv1-U)". 

[x2]
3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[x3]
3GPP TS 23.502:"Procedures for the 5G System; Stage 2"
[x4]
3GPP TS 29.518: "5G System; Access and Mobility Management Service; Stage 3".
[x5]
3GPP TS 23.007: "Restoration procedures".

* * * Next Change * * * *

5
Restoration Procedures related to the User Plane Interfaces N3 and N9
5.1
General

This clause specifies the procedures supported in the 5G System to detect and handle failures affecting the user plane interfaces N3 and N9.  
5.2
User Plane Failure Detection 

5.2.1
Loss of GTP-U contexts
A GTP-U entity may lose its GTP-U contexts upon a failure or restart. 
When a GTP-U node receives a G-PDU for which no corresponding GTP-U tunnel exists, the GTP-U node shall discard the G-PDU and return a GTP-U Error Indication to the sending node, as specified in subclause 7.3.1 of 3GPP TS 29.281 [x1]. 
The receipt of a GTP-U Error Indication is an indication for the sending GTP-U entity that the peer GTP-U entity cannot receive any more user plane traffic on the corresponding GTP-U tunnel.  
5.2.2
User Plane Path Failure
A GTP-U entity may detect a user plane path failure by using GTP-U Echo Request and Echo Response messages, as specified in subclause 20.3.1 of 3GPP TS 23.007 [x5].
5.3
Restoration Procedures upon Loss of GTP-U contexts

5.3.1
General

The following subclauses specify the behaviour of the different network entities when receiving a GTP-U Error Indication. 
5.3.2
Procedure for GTP-U Error Indication received from 5G-AN

5.3.2.1
Principles
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Figure 5.3.2.1-1: GTP-U Error Indication from 5G-AN

1.
The user plane connection of an existing PDU session is activated. Downlink G-PDUs are sent towards the 5G-AN.
2.
The 5G-AN returns a GTP-U Error Indication if it does not have a corresponding GTP-U context (see subclause 5.2).

3.
Upon receipt of a GTP-U Error Indication, the UPF shall identify the related PFCP session and send an Error Indication Report to the SMF, as specified in subclause 5.10 of 3GPP TS 29.244 [x2]. 

4.
For a GTP-U Error Indication received from a 5G-AN, the SMF shall modify the PFCP session to instruct the UPF to buffer downlink packets. 

5.
If the user plane connection of the PDU session is seen as activated by the SMF, the SMF shall initiate an Namf_Communication_N1N2MessageTransfer service operation to request the 5G-AN to release the PDU session's resources, as specified in subclause 4.3.7 of 3GPP TS 23.502 [x3] but additionally including a validity condition (for sending the N2 message) that the UE is in CM-CONNECTED state for the Access Network Type (3GPP or non-3GPP access) associated to the PDU session. 
6.
Upon receipt of an Namf_Communication_N1N2MessageTransfer request including the validity condition that the UE is in CM-CONNECTED state for the Access Network Type (3GPP or non-3GPP access) associated to the PDU session, the AMF shall: 

-
proceed with the request, as specified in subclause 5.2.2.3.1 of 3GPP TS 29.518 [x3], if the UE is in CM-CONNECTED state for the Access Network Type associated to the PDU session; 

-
otherwise, reject the request with an error indicating that the UE is not in CM-CONNECTED state for the Access Network Type associated to the PDU session. 

7.
If the AMF sent a PDU Session Resource Release Command to the 5G-AN, the PDU session's resource release is acknowledged to the SMF.
8.
The SMF initiates the Network Triggered Service Request procedure specified in subclause 4.2.3.3 of 3GPP TS 23.502 [x3], to re-activate the user plane connection of the PDU session.  
5.3.3
Procedure for GTP-U Error Indication received from UPF

5.3.3.1
GTP-U Error Indication received by 5G-AN
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 for a NG-U tunnel other than 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; 

-
if the GTP-U Error Indication was received from a peer 5G-AN or UPF for a direct or 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. 
5.3.3.2
GTP-U Error Indication received by another UPF

Upon receipt of a GTP-U Error Indication, the UPF shall identify the related PFCP session and send an Error Indication Report to the SMF, as specified in subclause 5.10 of 3GPP TS 29.244 [x2].
Upon receipt of an Error Indication Report from the UPF, the SMF shall identify the PDU session for which the Error Indication is received using the remote F-TEID included in the report. 
For a GTP-U Error Indication received from another UPF, the SMF shall delete the PFCP session and PDU session, unless the UPF from which the Error Indication was received is controlled by the same SMF and the SMF is able to restore the user plane connectivity of the PDU session (e.g. Error Indication received from an Intermediate UPF controlled by the same SMF). 
5.4
Restoration Procedures upon User Plane Path Failure
Editor's Note: the restoration procedures upon user plane path failure are FFS.
* * * End of Changes * * * *
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