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	Reason for change:
	There are generally two possible types of IMS voice service deployment for non-roaming scenario.

Type 1) An PLMN fully deploy IMS platform include IMS emergency service
Type 2) An PLMN deploy IMS platform without IMS emergency service support. The operator decides to use CS fall back for emergency call.
Deployment types 1) and 2) are both compliant to 3GPP specifications. 
There is no problem at all when two PLMN whose type of deployments are the same. However, there is a critical issue about IMS emergency registration procedure when Type 1 PLMN and Type 2 PLMN try to have roaming relationship with each other.

When a UE that supports IMS Emergency Call from the Type 2 HPLMN is roaming out to the Type 1 VPLMN. Type 2 HPLMN does not support IMS emergency service, but the roaming UE will perform IMS emergency registration procedure in TS23.167 to make IMS emergency call. However, the S-CSCF in Type 2 HPLMN has no IMS NNI for emergency registration procedure. 
Therefore, the registration procedure will fail, because the HPLMN does not support IMS emergency registration. After the failure of the procedure, UE may retry with anonymous emergency call procedure (according to Bullet 9 in Subclause 4.1 of TS23.167), if the UE supports the function. However, the anonymous emergency call procedure has no indication of MSISDN. It means that the PSAP CANNOT make call back to the UE. This may violate local regulation for emergency call.

Already available solution is to support IMS Emergency Registration on Mw interface, in S-CSCF and in HSS in HPLMN, but there are business requirements to minimize deployment cost and still allow IMS voice roaming in the above-mentioned scenario.
Therefore, a solution is required to make IMS registration work without IMS Roaming NNI between VPLMN and HPLMN.
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	Introduce an architecture option in which S-CSCF in located in VPLMN; Cx interface (Diameter) is used as a roaming interface between VPLMN and HPLMN.

	
	

	Consequences if not approved:
	3GPP specification will not satisfy all possible deployment scenario which operator can deploy. It is therefore possible that roaming services cannot be started if IMS authentication is not supported due to regulatory requirements. This unnecessarily limits the business opportunities and slows down deployment of IMS voice roaming.
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*** Beginning of change ***
6.2.4
Serving-CSCF

When the S‑CSCF receives an Emergency Registration, the S‑CSCF determine the duration of the registration by checking the value of the Expires header in the received REGISTER request and based on local regulation or operator policy of the serving system.

NOTE 1:
The value of the emergency registration time is subject to local regulation and can be subject to roaming agreements.

The emergency registration shall be handled as normal IMS registrations with the following considerations:

-
Upon emergency registration:

-
If a normal registration for the user does not exist, the S-CSCF shall download corresponding user profile from HSS to ensure that HSS allocates S-CSCF name to this subscriber and the registration status is set to UNREGISTERED. In addition, if a user roaming from a network without IMS Roaming NNI (Mw interface), the S-CSCF in VPLMN shall download corresponding user profile from HPLMN’s HSS.
-
Otherwise, S-CSCF shall ensure that the registration status of the user is not changed in the HSS.

-
Upon deregistration or expiration of the last normal session:

-
If an emergency registration for the user still exists, the S-CSCF shall ensure that the HSS keeps S-CSCF name allocated to this subscriber and the registration status is set to UNREGISTERED.

-
Upon expiration of an emergency registration:

-
If a normal registration for the user still exists, the S-CSCF shall ensure that the registration status of the user is not changed in the HSS.

-
Otherwise, the S-CSCF can either de-register the user in HSS or keep the registration status of the user unchanged in the HSS.

When an S-CSCF receives a session initiated by a non-roaming subscriber marked as emergency session from a P-CSCF, the S-CSCF:

-
performs caller authentication in the same way as for any other sessions;

-
if required, uses filter criteria to route to AS;

-
and forwards the request to an E-CSCF.

When an S-CSCF receives a session marked as emergency session from an AS, the S-CSCF:

-
if required, uses filter criteria to route to other ASs;

-
and forwards the request to an E-CSCF.

NOTE 2:
The AS can initiate an emergency request on behalf of a non-roaming user, can convert private network traffic to public network traffic, or can interpret a number in private numbering plan and detect that the request is for emergency session.

NOTE 3:
Reception of a session initiation request marked as an emergency session from a P-CSCF and/or an AS by the S-CSCF is only expected over a non-emergency registration.

*** Next change ***
7.2
IMS Registration for Emergency Session

The IMS emergency registration procedure shall follow the procedures as described in clause 5.2.2.3 of TS 23.228 [1] with the following modifications:

-
The UE shall initiate an IMS emergency registration when all of the following conditions are met:

-
either the UE is not already IMS registered or the UE is IMS registered but is roaming outside its home network;

-
the UE has sufficient credentials to authenticate with the IMS network;

-
the UE is able to detect emergency session.

The UE shall also initiate an IMS emergency registration when it receives an "IMS emergency registration required" response as a result of the emergency session request:

-
If the UE initiates an IMS emergency registration, it shall first initiate an emergency access to the IP-CAN if emergency access has been defined for the particular type of IP-CAN. This is to ensure that the session attempt is handled in the VPLMN when the UE is roaming and provides appropriate priority treatment and access to appropriate network elements (e.g. to a particular PDG and P‑CSCF in the VPLMN).

-
If the UE had already performed an emergency access when it receives an "IMS emergency registration required" response as a result of an emergency registration or emergency session request, it shall perform an emergency access followed by an emergency registration using a different VPLMN if available to prevent looping.

-
The UE shall use an indication in the emergency registration request. This indication may be used to inform the home network that roaming restrictions may not be applied.

-
The user's home network should ignore roaming restrictions for emergency registration requests.

P‑CSCF handles the registration requests with an emergency indication like any other registration request.

The S‑CSCF in the home network may modify the received registration expiration value from the request according to local regulation or operator policy in the serving system. The subsequent registration flows are like any other registration with the considerations defined in clauses 6.2.4 and 6.2.9.
The I-CSCF and S-CSCF may be located in VPLMN. In this scenario, Cx interface is used as a roaming interface between VPLMN and HPLMN.
*** END of change ***
