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	Reason for change:
	The following requirements are:
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.

There are some issues for the requirements specified for 5G-AN when it receives a GTP-U Error Indication and enhancements are required:

1. When the 5G-AN receives a GTP-U Error Indication, it means that the UPF N3 UL F-TEID included in the UL packet is not known by the UPF, possibly due to the UPF has a partial failure which the GTP-U context has been accidently deleted. According to the existing requirement, as cited below in italic, 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 

But, as specified in 3GPP TS 38.413, the PDU Session Resource Notify procedure can only release the PDU session resource by indicating all QoS flows pertaining to the PDU session resource to be released, so the SMF will have to trigger PDU Session Resource Release procedure without knowing the exact reason why all QoS flows are to be released;

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

2. What even worse, the SMF may attempt to re-establish the PDU session resource, however, since the SMF is unaware of the error scenario, it likely uses the existing N3 UL F-TEID which was allocated by the current UPF sending the GTP-U error indication. Even PDU session resource establishment is successful, the NG-RAN would NOT be able to send uplink traffic, it will receive a GTP-U Error Indication again. 

So, existing requirements leads extra signalling over the network (it has to be releasing the PDU session resource first and then re-establish the same), and in some case, those re-establishment of PDU session resource in the 5G-AN are not useful since the UL traffic can still not be transferred.
 

	
	

	Summary of change:
	Introduce a new procedure 5G-AN triggered restoration upon receiving a GTP-U Error Indication. 

	
	

	Consequences if not approved:
	Existing restoration procedure requires extra signalling and the restoration may not work in some cases.
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* * * First Change * * * *
[bookmark: _Toc19709731][bookmark: _Toc27253006][bookmark: _Toc44856094][bookmark: _Toc44857982][bookmark: _Toc51840307][bookmark: _Toc146026006]5.3.3.1	GTP-U Error Indication received by 5G-AN
5.3.3.1.1	General
When the procedure that the NG-RAN reports to the SMF upon receiving a GTP-U Error Indication as specified in 5.3.3.1.X is not the supported, the following requirement in this clause shall apply.
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;
-	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.
* * * Next Change * * * *
5.3.3.1.X	5G-AN triggered restoration upon receiving a GTP-U Error Indication
The procedure specified in this clause enables a 5G-AN to report to the SMF for which GTP-U tunnel (NG-U tunnel) it has received the GTP-U Error Indication, so to trigger the SMF to reprovision a UPF N3 UL TEID to allow payload transfer in the UL direction.
The support of 5G-AN triggered PDU session restoration procedure upon receiving a GTP-U Error Indication is optional for the 5G-AN and the SMF. 
The 5G-AN triggered PDU session restoration procedure is illustrated as in Figure 5.3.3.1.X-1:



Figure 5.3.2.1.X-1: 5G-AN triggered restoration upon receiving GTP-U Error Indication
0.	The user plane connection of an existing PDU session is activated. 
1.	The UPF may have lost the GTP-U context, including the corresponding PFCP session, due to e.g., a partial failure.
2.	Uplink G-PDUs are sent towards the UPF by the 5G-AN. 
3.	The UPF returns a GTP-U Error Indication if it does not have a corresponding GTP-U context (see clause 5.2).
4.	Upon receipt of a GTP-U Error Indication, the 5G-AN shall identify the related PDU Session Resource and send a PDU Session Resource Modify Indication to the AMF, which contains a PDU Session Resource Modify Indication Transfer IE, where the 5G-AN reports to the SMF that it has received a GTP-U Error Indication together with the remote F-TEID, and the 5G-AN indicates to the SMF if the NG-RAN resource is kept.
Editor's Note:	Which NGAP message is used by the NG-RAN to report receiving GTP-U Error Indication is up to RAN3.
NOTE:	A PDU session can have multiple UL GTP-U tunnels, i.e., multiple UPF N3 UL F-TEIDs, e.g. for a PDU session established for URLLC with redundant N3/N9, so the 5G-AN needs to report the remote F-TEID to allow the SMF to determine which GTP-U tunnel has experienced the failure.
5.	The AMF invokes an Nsmf_PDUSession_UpdateSmContext service operation to populate the PDU Session Resource Modify Indication Transfer IE to the SMF. 
6.	Based on the information included in the PDU Session Resource Modify Indication Transfer IE, the SMF shall determine which UPF has experienced a failure where the PFCP session associated with the concerning GTP-U context has been lost.
7.	The SMF sends PFCP Session Establishment Request message to the same UPF (which has lost the GTP-U context) or a different UPF for the PDU session, including the 5G-AN N3 DL F-TEID in the request message, if the concerning UPF is an I/V-UPF. 
8.	The UPF responds with PFCP Session Establishment Response message with a new allocated UPF N3 UL F-TEID.
9.	The SMF sends the Nsmf_PDUSesssion_UpdateSmContext response message to the AMF including an N2 information container containing a PDU Session Resource Modify Confirm Transfer IE, where the new allocated UPF N3 UL F-TEID is included.
10.	The AMF sends the PDU Session Resource Modify Confirm to the 5G-AN with the PDU Session Resource Modify Confirm Transfer IE.
11.	The 5G-AN restores the PDU session resource and it is possible to send UL G-PDU towards newly allocated UPF N3 UL F-TEID.

* * * End of Changes * * * *


image1.emf
5G-AN AMF UE UPF

0. A PDU Session With Activated User Plane Connection

1. The UPF has lost the GTP-U context, 

due to e.g., a partial failure.

SMF

2. Sends UL G-PDU(s)

4. NGAP: PDU Session Resource 

Modify Indication (PDU Session 

Resource Modify Indication 

Transfer)

7. PFCP Session Establishment Request 

(5G-AN NG-U DL F-TEID)

3.  GTP-U Error Indication(s) 

5. Nsmf_PDUSession_UpdateSmContext 

Request (PDU Session Resource Modify 

Indication Transfer)

6. SMF determines that the UPF has experienced 

a failure and the PFCP Session corresponding the 

PDU session resource has lost in the UPF based 

on the report from the 5G-AN

8. PFCP Session Establishment 

Response (UPF NG-U UL F-TEID) 

9. Nsmf_PDUSession_UpdateSmContext 

Response (PDU Session Resource 

Modify Confirm Transfer)

10. NGAP: PDU Session Resource 

Modify Confirm (PDU Session 

Resource Modify Confirm Transfer)

11. Is able to send UL G-PDU(s)


Microsoft_Visio_2003-2010_Drawing.vsd

