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1. Introduction
The scenario where an ICS user attached in an MSC server enhanced for ICS is moving to an MSC not enhanced for ICS (MSC) is already described in 3GPP TS 23.292, subclause 7.2.1.3 "Deregistration using I2 reference point":

"Figure 7.2.1.3-1 describes how IMS deregistration is performed by an MSC Server enhanced for ICS upon detection of the Location Cancellation procedure. In this scenario, the UE is moving away from an MSC Server enhanced for ICS to an MSC Server not enhanced for ICS. Identical IMS deregistration procedures are initiated by the source MSC Server enhanced for ICS upon receiving of any other indication that the UE is no longer considered registered.
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Figure 7.2.1.3-1: IMS Deregistration via CS Access by source MSC Server enhanced for ICS when moving to an MSC Server not enhanced for ICS

1.
The UE initiates standard location updating procedures toward the CS network.

2.
The CS network performs standard CS location updating and authentication procedures.

3.
The HSS initiates location cancellation procedures towards the source MSC Server that is enhanced for ICS.

4.
On receipt of the Cancel Location, the source MSC Server should delay the deregistration procedure for a short period of time, e.g. by starting a timer.

NOTE:
The delay mentioned in step 4 is used to reduce the signalling at S‑CSCF when UE moves between MSC Servers enhanced for ICS (see clause 7.2.1.4). The delay needs to be long enough to ensure that the deregistration request from the source MSC Server arrives at the S‑CSCF after the registration request from target MSC Server enhanced for ICS.
5.
The I‑CSCF initiates standard procedures for S‑CSCF location/allocation.

6.
The I‑CSCF forwards the REGISTER to the S‑CSCF.

7.
The S‑CSCF identifies the REGISTER as being from an MSC Server enhanced for ICS that is a trusted network node. The S‑CSCF skips any further authentication procedures and performs deregistration procedures with the HSS.

8.
The S‑CSCF performs the procedures as described in clause 7.2.1.1. As the contact address in the REGISTER is the same with the contact address in the existing binding, the S‑CSCF performs standard service control execution procedures. Filter criteria directs the S‑CSCF to send a REGISTER to the SCC AS.

9.
IMS deregistration procedures are completed."
More details for a MSC Server enhanced for ICS triggered deregistration procedure are specified in TS 24.292, subclause 6.3.6.2.

2. Problem description

According to 3GPP specifications for ICS (TS 23.292 and 24.292) if due to UE mobility, the IMS deregistration procedure is to be initiated, the source MSC server enhanced for ICS should delay the IMS deregistration procedure in order to give time to a possible IMS registration that might be performed by the target MSC server. If the target MSC server is not enhanced for ICS, such IMS registration procedure will never be initiated.

This means that for a short period i.e. the period starting when the deregistration delay timer starts till the successful execution of the deregistration procedure by IMS, any terminating call attempt towards the UE over I2 will fail. This period could be extended if the SIP REGISTER sent by the MSC server enhanced for ICS due to IMS deregistration face any transport related issues or is lost.

This scenario is depicted in the figure below.
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NOTE 1:
As the MSC server enhanced for ICS has received Cancel Location (step 3), the user is considered as not active in source MSC server. This means that any terminating transaction towards this user will fail.

NOTE 2:
Step 4b is according to TS 29.292 subclause 5.4.2.

3. Solution

In order to cope with the problem described in clause 2 of this document the following solution is proposed:
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NOTE:
Not all of the IMS nodes and messages are shown.

At the reception of failure response from the MSC server enhanced for ICS (step 4b), T-ADS in SCC AS may decide based on operator's policy to perform CS breakout procedure. The CS breakout is performed according to the existing procedure specified in TS 24.292 and the call is delivered from MGCF to the target MSC server via CS domain.
The above handling ensures that the call is delivered to the target MSC server and from the target MSC server to the UE while the source MSC server is still finalizing the IMS de-Registration procedures.

4. CT1 impacts, TS 24.292
Proposed solution requires modification of TS 24.292 subclause 10.4.7 "SCC AS for call termination over CS" as follows:
"If the SCC AS receives:

-
an initial SIP INVITE request due to the initial filter criteria;

-
a 488 (Not Acceptable Here) response from the UE: 

i.
not including any SDP body; or

ii.
including an SDP body: 

a)
without a media description ("m=") indicating "audio"; or

b)
with a media description ("m=") only indicating "audio" with the <proto> subfield set to "PSTN" and with a connection data line ("c=") with <nettype> set to "PSTN"; 

-
a 18x response from the UE including an SDP answer with a media description ("m=") set to "audio" and port portion set to "0"; or

-
a 500 (Server Internal Error) response, which include a Reason header field, with a protocol value set to "FAILURE_CAUSE" in the "protocol" header field parameter and the "cause" header field parameter set to either "2" or "3" in accordance with subclause 7.2A.18.12.2 of 3GPP TS 24.229 [11];

-
a 500 (Server Internal Error) response from the MSC server enhanced for ICS, which includes a Reason header field with a "protocol" header field parameter set to "Q.850" and a "cause" header field parameter set to value "20";

then the SCC AS may select to breakout to the CS domain.

…"
Ericsson provided proposed TS 24.292 modification in C1-173904.

5. CT3 impacts, TS 29.292
Proposed solution requires modification of TS 29.292 subclause 5.4.2 "Receipt of initial INVITE" as follows:

"Upon receipt of an initial INVITE request, the MSC Server shall validate the INVITE request and SDP offer, if present, as described in 3GPP TS 24.292 [7].

After validating the INVITE request, the terminating party shall be validated as follows:

-
the MSC Server shall identify the terminating subscriber using the P-Called-Party-ID header or Request-URI from the INVITE request and use this to retrieve the VLR data;

-
if the VLR data cannot be retrieved, the MSC Server shall send a 500 Server Internal Error response to the INVITE request, including a Reason header with protocol field set to "Q.850" and a "cause" header field parameter set to value 20 (Absent Subscriber);

-
if the VLR data can be retrieved, the following check shall be performed:

-
if the IMSI is detached, the MSC Server shall send a 500 Server Internal Error response to the INVITE request.

Upon successful validation of the terminating party, the MSC Server shall initiate the establishment of a MM connection as specified in 3GPP TS 24.008 [3]. If a MM connection cannot be established (e.g. no PAGE RESPONSE message is received), the MSC Server shall send a 408 Request Timeout response to the INVITE request.

…"
Ericsson provided proposed TS 29.292 modification in C3-175056.
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