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1. Introduction
This contribution proposes a new solution to address the KI #3 "Speed up the restoration procedure of the terminating session when EPC/5GC NF fails".
2. Reason for Change
The KI #3 “Speed up the restoration procedure of the terminating session when EPC/5GC NF fails” was introduced to address IMS restoration in different CN failure cases in CNs. If some UP functions, e.g. PGW-U or UPF, fail, the IMS session cannot be established. Further, the UE doesn’t know the failure in CN. Usually, the UE will be unavailable until its IMS registration expires. Thus the subsequent IMS calls terminating to this UE also fail.
In TS 23,380, P-CSCF restoration procedure are specified to kick the UE off immediately when P-CSCF failure is detected. The UE re-establishes the PDU session or PDN connection for IMS registration. Then the subsequent IMS terminating to this UE will succeed.
Thus this contribution proposes a solution to reuse and enhance the P-CSCF restoration procedure specified in TS 23.380 to kick the UEs off immediately if CN UP function failures e.g. PGW-U or UPF) are detected.

3. Conclusions
This solution can speed up the restoration procedure of the terminating session when the CN UP(i.e. P-GW-U or UPF) fails and utilizes the existing HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2] and ICMP message to report routing error.

4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.866.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc39050170][bookmark: _Toc148100532][bookmark: _Toc148100958][bookmark: _Toc148102130][bookmark: _Toc149032243][bookmark: _Toc149032798][bookmark: _GoBack]6.y	Solution#X: Enhance the P-CSCF restoration in the case of 5GC/EPC UP failure
[bookmark: _Toc149032799]6.y.1	Description
6.y.1.1	Gerenal
The solution is to address the Key Issue #3: "Speed up the restoration procedure of the terminating session when EPC/5GC NF fails".
When the PGW-U or the UPF fails, the current IMS session will fail. On development of network, the 3G network will be taken out of the network and CS fallback will not be supported. Thus the UE will not be informed of such failure. The UE will remain unavailable until it initiates any IMS procedure, i.e. re-registration, or originating IMS session.
In order to inform the UE of CN node failure immediately, the HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2] can be re-used with some enhancement of notifying CN user plane(e.g. PGW-U/UPF) failure.

[bookmark: _Toc149032239][bookmark: _Toc149032791]6.y.1.2	PCRF/PCF detecting PGW-C/SMF failure
The below Figure 6.y.1.2-1 illustrates ICMP message to notify CN user plane (e.g. PGW-U/UPF) failure.


Figure 6.y.1.2-1: PCRF/PCF detecting PGW-C/SMF failure during the IMS terminating session
1-3.	The S-CSCS in the originating network sends SIP INVITE to the I/S-CSCF in the terminating network. The I/S-CSCF routes the INVITE request to the P-CSCF in the terminating network.
4.	The P-CSCF in terminating network sends SIP INVITE as the DL data to the PGW-U/UPF. 
5-6.	If the PGW-U/UPF cannot forward any DL data including SIP INVITE to the UE because of the UP plane failure. Based on the operator’s policy, the UPF detects the delivery failure of IMS related messages. The UPF sends the ICMP Destination Unreachable message to the P-CSCF.
NOTE:	The PGW-U/UPF may detect IMS related messages based on Deep Packet Inspection (DPI) mechanism of data detection. IMS service is one of the most important service for operators. Thus operators may configure some reserved IP addresses and ports to transfer IMS service. The PGW-U/UPF may identify IMS related messages based on these reserved address and port.
7.	On receiving ICMP Destination Unreachable message, P-CSCF decides to send a response with an error code (i.e. the UE registration data is not present) to the S-CSCF or not send any response. The S-CSCF shall identify whether the called UE's terminating P-CSCF is not able to process this request, based on received error codes (i.e. the UE registration data is not present) or no response. Then the HSS based P-CSCF restoration as specified in clause 5.4.2.1 in TS23.380 is invoked.

6.y.2	Impacts on services, entities and interfaces
The enhancements for PGW-U/UPF:
-	Send an ICMP Destination Unreachable message if the IMS related messages cannot be transferred to the UE.
The enhancements for P-CSCF:
-	Consider the CN failure cases indicated by PGW-U/UPF as P-CSCF failure and trigger the HSS based P-CSCF restoration.

6.y.3	Pros
This solution can speed up the restoration procedure of the terminating session when the CN UP(i.e. P-GW-U or UPF) fails and utilizes the existing HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2].
This solution re-uses the ICMP message to report routing error.
6.y.4	Cons
This solution enhance implementation logic on the P-CSCF and PGW-U/UPF. 


* * * End of Changes * * * *
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