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1. Introduction
In CT4 #118, a new KI#1 “Continue service for registered users in case of HSS/UDM failure or overload” was added. This contribution proposes a new solution to address the service continuity for MT procedure.
2. Reason for Change
KI#1 “Continue service for registered users in case of HSS/UDM failure or overload” was introduced in TR 29.866. This key issue studies which procedures can be enhanced to continue IMS service for registered users, and how to enhance the procedures in case of HSS failure. Thus, this contribution propose a new solution for MT procedure in case of HSS failure.
3. 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]6.X	Solution #X: Optimizing MT procedure in case of HSS/UDM failure or overload
[bookmark: _Toc149032799]6.X.1	Description
6.X.1.1	General
The solution is to address the Key Issue #1: Continue service for registered users in case of HSS/UDM failure or overload.
This solution considers to continue IMS service for registered UE, in the following procedures:
-	MT procedure.
When the originating UE and the terminating UE are located in different networks, I-CSCF will retrieves the S-CSCF address in the terminating network from the HSS of the terminating UE. In order to ensure the successful S-CSCF address retrieval in case of HSS/UDM failure, the S-CSCF address will be stored in an AS. Considering the deployment, there are two options to deploy an AS to store the S-CSCF addresses serving for the UEs:
-	An AS (option A) is used for redirecting the request to the S-CSCF; or
-	Polling to each possible S-CSCFs.
The registrations procedure of S-CSCF address in the AS are the same. However, the MT procedures have some differences in case of HSS failure.
[bookmark: _Toc149032239][bookmark: _Toc149032791]6.X.1.2	Storage of S-CSCF Address
The below Figure 6.x.1.2-1 illustrates the storage of S-CSCF address during the IMS registration procedure.


Figure 6.x.1.2-1: S-CSCF registration
1-2.	The UE has registered to the network.
3-4.	The S-CSCF retrieves the service information including iFC which indicates the registration request should be forwarded to the AS.
5-6. The S-CSCF sends the registration request to AS. Upon a successful registration, the AS will store the S-CSCF address for the UE.

6.X.1.3	MT procedures in case of HSS failure
The below Figure 6.x.1.3-1 illustrates the MT procedure of option A. If the I-CSCF and S-CSCF are deployed with same policy for VoLTE AS selection, e.g. based on the same hash algorithm of PUI, the VoLTE AS can be re-used for redirect the request to the S-CSCF of the terminating UE. In some deployments, a specific AS may be introduced to redirect / re-route the session message.


Figure 6.x.1.3-1: MT procedure of option A
1.	The S-CSCF in the originating network receives a request destined to the terminating UE in a different network.
2.	The S-CSCF forward the request to the I-CSCF in the terminating network.
3.	The I‑CSCF queries HSS in order to determine the next hop in the routing path for the terminating UE and detects the HSS failure.
4.	The I-CSCF forwards the request to the VoLTE AS with a new header field to indicate to redirect the S-CSCF of the terminating UE. 
5.	Based on the registration information, the VoLTE AS returns 305 with the S-CSCF address.
6-7.	I‑CSCF, as per existing procedures, forwards the request towards the S‑CSCF. S-CSCF process the MT procedure as normal.

The below Figure 6.x.1.3-2 illustrates the MT procedure of option B. 


Figure 6.x.1.3-2: MT procedure of option B
1.	The S-CSCF in the originating network receives a request destined to the terminating UE in a different network.
2.	The S-CSCF forward the request to the I-CSCF in the terminating network.
3.	The I‑CSCF queries HSS in order to determine the next hop in the routing path for the terminating UE and detects the HSS failure.
4.	The I-CSCF sends Options request to each possible S-CSCFs.
5.	If the UE context is found, the S-CSCF returns 200 ok. Otherwise, the S-CSCF returns 404 not found
6-7.	. I‑CSCF, as per existing procedures, forwards the request towards the S‑CSCF returning 200 ok in step 5. S-CSCF process the MT procedure as normal.

[bookmark: _Toc149032800]6.x.2	Impacts on services, entities and interfaces
The requirements for the modification of I-CSCF:
-	forwarding the request to the VoLTE AS or a new AS to redirect the reques to the S-CSCF; or
-	rolling each possilbe S-CSCFs. 
The requirements for the modification of VoLTE AS or requirements for the new AS:
-	based on the registration of S-CSCF, redirecting the request to a proper S-CSCF.

[bookmark: _Toc149032801]6.x.3	Pros
This solution provided an efficient way to bypass the failed HSS and related path.
[bookmark: _Toc149032802]6.x.4	Cons
The option A of this solution enhance the VoLTE AS or introduce a new AS to redirect the request to the S-CSCF of the terminating UE.
The option B of this solution rolls each possible S-CSCF which may bring some delay.

* * * End of Changes * * * *
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