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1. Introduction
This document provides a solution addressing Key Issue #3 "Speed up the restoration procedure of the terminating session when EPC/5GC NF fails".
2. Reason for Change
Add a solution addressing Key Issue #3.
3. Conclusions
N/A.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.866 v.1.0.
1403(v1):
1. Remove the 5GC NFs in the figure and the description of the procedures because Rx and Gx is only used in EPC, in 5GC, it is SBI interfaces. But add a sentence to indicate that if the SBI message replaces diameter message, this solution can also be used in 5GC.
2. Clarify the condition to trigger the detection of EPC/5GC failure, the Timer B timeout.
3. Use a new value of the Specific-Action AVP in AAR to indicate checking whether the P-GW fails.
4. This solution works only the network does not support CS fallback, so the corresponding description is added.
5. In cons, add that “it will increase the system overhead of these NF”.

[bookmark: _Hlk61529092]
* * * First Change * * * *
[bookmark: _Toc148100520][bookmark: _Toc148100947][bookmark: _Toc148102118][bookmark: _Toc149032226][bookmark: _Toc160896632][bookmark: _Toc148100524][bookmark: _Toc148100951][bookmark: _Toc148102122][bookmark: _Toc149032230][bookmark: _Toc149032776]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".
[2]	3GPP TS 23.380: "IMS Restoration Procedures".
[3]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[4]	3GPP TS 23.007: "Restoration procedures".
[5]	3GPP TS 29.228: "IP Multimedia (IM) Subsystem Cx and Dx interfaces; Signalling flows and message contents ".
[6]	3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[7]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[8]	IETF RFC 7683: "Diameter Overload Indication Conveyance".
[9]	3GPP TS 33.203: "Technical Specification Group Services and System Aspects; 3G security; Access security for IP-based services".
[X1]	3GPP TS 29.214: "Policy and Charging Control over Rx reference point".
[X2]	IETF RFC 6733: "Diameter Base Protocol".


* * * Second Change * * * *
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GC	5G Core
AAA	Authorization-Authentication-Answer
AAR	Authorization-Authentication-Request
AS	Application Server
AV	Authentication Vector
AVP	Attribute-Value Pair
CSCF	Call Server Control Function
EPC	Evolved Packet Core
HSS	Home Subscriber Server
I‑CSCF	Interrogating‑CSCF
IMS	IP Multimedia Subsystem
MAA	Multimedia-Auth-Answer
MAR	Multimedia-Auth-Request
MMTEL	Multimedia Telephony
P‑CSCF	Proxy‑CSCF
RAR	Re-Auth-Request
S-CSCF	Serving CSCF
SAA	Server-Assignment-Answer
SAR	Server-Assignment-Request
UDA	User Data Answer
UDM	Unified Data Management
UDR	User Data Request

* * * Third Change * * * *
[bookmark: _Toc39050170][bookmark: _Toc148100532][bookmark: _Toc148100958][bookmark: _Toc148102130][bookmark: _Toc149032243][bookmark: _Toc149032798]6.X	Solution #X: Solution for speeding up the restoration procedure of the terminating session when EPC/5GC NF fails
[bookmark: _Toc149032799]6.X.1	Description
[bookmark: _Toc149032238][bookmark: _Toc149032790]6.X.1.1	General
This solution addresses Key Issue #3 "Speed up the restoration procedure of the terminating session when EPC/5GC NF fails". 
In most of EPC/5GC NF failure scenarios, the UE could invoke re-attach and re-registration procedures quickly after the failure is restored if
-	the UE initiates a new IMS session and some SIP error code is returned by the IMS network; or
-	the EPC/5GC network detects the failure and kicks off the related UEs to re-attach.
Then the UE’s service will be restored soon. In addition, the UE’s terminating session can be available if the operator’s network supports CS Fallback. 
But when the operator’s network does not support CS Fallback, the re-attach and re-registration procedures will not be invoked immediately, the UE's terminating session will be unavailable until its IMS registration is expired and it invokes the re-registration procedure. If the UE’s registration expiration time is 6000 seconds, the unavailable time is 50 minutes in the worst case, as specified in clause 5.1.1.4.1 of 3GPP TS 24.229 [6].
The solution can avoid this situation which makes use of the HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2] when the P-GW failure is detected by the P-CSCF serving the terminating UE. 
6.X.1.2	Quick restoration procedure of IMS terminating session
Figure 6.X.1.2-1 illustrates the quick restoration procedure of IMS terminating session in the EPC network below. It can also be used in the 5GC network and the only difference is that the Diameter messages in Figure 6.X.1.2-1 need to be replaced with the corresponding SBI messages. 


Figure 6.X.1.2-1: Quick restoration procedure of IMS terminating session
1-3.	The I-/S-CSCF in the terminating network receives an incoming INVITE request and routes it to the P-CSCF serving UE B. Then the P-CSCF routes the INVITE request to UE B.
4-5.	
The P-CSCF does not receive any response from UE B after some time out, so the P-CSCF determines that the SIP signalling has already attempted the corresponding re-transmissions or retrials. 
[bookmark: _GoBack]Therefore, the P-CSCF sends a Rx Authorization-Authentication-Request (AAR) with the Specific-Action AVP set as a new value indicating that it’s a test to check whether the P-GW is normal to the PCRF to check whether there is a failure in EPC network.

6-7.	If the PCRF has identified that the P-GW is reachable, then it sends a Gx Re-Auth-Request (RAR) to the P-GW according to the received AAR. 
8-9.	If the P-GW finds that there is no PDU session context of User B, it returns an Rx Re-Auth-Answer (RAA) with the Result-Code AVP set to DIAMETER_UNKNOWN_SESSION_ID (5002) specified in IETF RFC 6733 [X2] to the PCRF.
10.	The PCRF returns an Rx Authorization-Authentication-Answer (AAA) with the Result-Code AVP set to DIAMETER_UNKNOWN_SESSION_ID (5002) specified in IETF RFC 6733 [X2] or the Rx Experimental-Result-Code AVP set to IP-CAN_SESSION_NOT_AVAILABLE (5065) specified in 3GPP TS 29.214 [X1] to the P-CSCF.
11-12.	The P-CSCF sends a 503 Service Unavailable response with the P-CSCF Restoration indication to the I-/S-CSCF. Then the I-/S-CSCF starts the HSS based P-CSCF Restoration procedure, as specified in clause 5.4.3.1 of 3GPP TS 23.380 [2].
During the HSS based P-CSCF Restoration procedure, re-attach and IMS registration procedure of UE B will be invoked quickly. Then UE B will receive the next incoming session for it has re-connected to the EPC network successfully.
[bookmark: _Toc149032800]6.X.2	Impacts on services, entities and interfaces
The requirements for P-CSCF:
-	Support to send an Rx Authorization-Authentication-Request (AAR) with the Specific-Action AVP set as a new value indicating that it’s a test to check whether the P-GW is normal when timeout.
-	Support to send a 503 Service Unavailable response with the P-CSCF Restoration indication to the I-/S-CSCF after receiving the Rx AAA with the Result-Code AVP set to DIAMETER_UNKNOWN_SESSION_ID (5002) or the Rx Experimental-Result-Code AVP set to IP-CAN_SESSION_NOT_AVAILABLE (5065).
The requirements for S-CSCF:
-	Support to start the HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2] after receiving a 503 Service Unavailable response with the P-CSCF Restoration indication.
The requirements for PCRF:
-	Support to send a Gx Re-Auth-Request (RAR) to the P-GW after receiving an Rx AAR with the Specific-Action AVP set as ACCESS_NETWORK_INFO_REPORT (12) from the P-CSCF.
-	Support to return a Rx AAA with the Result-Code AVP set to DIAMETER_UNKNOWN_SESSION_ID (5002) or the Rx Experimental-Result-Code AVP set to IP-CAN_SESSION_NOT_AVAILABLE (5065) to the P-CSCF when a response with the Result-Code AVP set to DIAMETER_UNKNOWN_SESSION_ID (5002) is returned by the P-GW.
The requirement for P-GW:
-	Support to return a Gx RAA with the specific error code to the PCRF when the P-GW is not reachable.

[bookmark: _Toc149032801]6.X.3	Pros
This solution can speed up the restoration procedure of the terminating session when the P-GW fails and utilizes the existing HSS based P-CSCF Restoration procedure specified in 3GPP TS 23.380 [2]. 
[bookmark: _Toc149032802]6.X.4	Cons
This solution introduces the extra requirements described in clause 6.X.2 to the P-GW, P-CSCF and PCF when the terminating UE does not respond to the initial INVITE request and it will increase the system overhead of these NFs.


* * * End of Changes * * * *
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