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1
Background

When an operator deploys telephony services over LTE, it is not expected that LTE will have the same coverage as legacy CS domain of 2G and 3G networks have. 

In order to still be able to provide a unified service experience, the IMS Centralized Services (ICS) mechanism has been introduced and standardized in 3GPP in the specification TS 23.292. This allows the mobile to get its telephony services from IMS even while connected via a 2G/3G CS domain (radio and core network).

There is no problem if an ISC flag can be recognized by the MSC, then the MSC should not execute any supplementary services, it should act as an ISC MSC. However, when the MSC does not recognize the ISC flag, there is a problem, since in this case services will be executed both in the MSC and in MMTel AS. 
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The routing decision in the above flow will be as follows: 

1)
When a terminating INVITE request is received in S-CSCF the INVITE request is routed to an MMTel AS over the ICS interface based on the iFC filter criteria. 
2)
The MMTel AS invokes supplementary services (e.g. starts the CFNR timer) and sends the INVITE request back to CSCF. 

3)
If ICS is supported, the S-CSCF sends the INVITE request also to the SCC AS based on iFC filter criteria.

4)
The SCC AS determines if the call should be terminated on packet or on CS. If the evaluation led to CS, the the SCC AS replaces the URI in the Request-URI with a routing number and return the INVITE request back to S-CSCF.

5)
When the S-CSCF detects that the URI in the Request-URI is changed, the S-CSCF/BGCF redirects the INVITE request to MGCF. The call is then routed to the MSC using normal GSM/UMTS mobile terminating call routing principles.

Now, if the MSC does not recognize the ISC flag and the MCS uses the same data for the supplementary services as the MMTel AS (sent down from HSS, according to standard procedures) the interaction between the MMTel AS handling supplementary service, the MSC handling supplementary services and the MGCF interworking between ISUP and SIP may cause confusion and sometimes incorrect behaviour of terminating supplementary services.

The following subclauses describe some issues.
1.1
Issue 1: Call forwarding on no Answer resulting in busy
If the called user has activated Communication Forwarding on No Reply (CFNR) the problem that occurs is that conditional based call forwarding services may be triggered both in IMS and in CS domain and if the user does not answer then the no answer timers may expire about the same time in the MMTel AS and in the MSC, which results in:

-
that the calling user will always encounter busy; and

-
that the "forwarded to" user will be have a ghost ringing (no one in the other end).

The flow below illustrates the problem.
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The steps of the flow are:

1.
IMS serving user B receives an INVITE request.

2.
The MMTel AS starts the CFNR timer.

3.
Due to a T-ADS decision the INVITE request is redirected to MSC-B. The MGCF maps the INVITE request to an IAM.

4.
MSC-B, based on the same supplementary data retrieved from HLR, starts the CFNR timer. 

5a.
The user B does not answer so the CFNR timer expires in the MMTel AS.

5b.
The user B does not answer so the CFNR timer expires in the MSC-B.

6.
The MSC-B forwards the call to C.

7.
The ringing starts at user C telephone. This will be expirenced as ghost ringing by user C due to the events below.

8.
Meanwhile the MMTel AS prepares for forwarding the call to user C by releasing the leg towards B. A REL is sent to the MSC-B.

9.
The MSC B receives a REL from IMS and believes that the forwarded call shall be released and sends a REL to user C.

10.
In parallel with the release of the call towards MSC-B is initiated, the MMTel AS forwards the call to C. An IAM is sent towards user C.

11.
Since at the user C, the call is releasing, the user is still regarded as busy and a REL indicating "busy" is returned as the response to the IAM.

12.
As a result the calling user will receive a 486 (Busy Here) response to the INVITE request

If the MGCF was aware of that this is the result of the T-ADS decision to use the CS access, then the MGCF could suppress call forwarding services by including the forwarding counter in the IAM to the max value which will result in that the MSC suppresses call forwarding services.

1.2
Issue 2: Announcement suppression

Tones or announcement generated towards the calling user by the MSC server may cause confusion since the same tones and announcements are already played by the MMTel AS.

If the MGCF was aware of that this is the result of the T-ADS decision to use the CS access, then the MGW controlled by the MGCF could suppress tones and announcements generated by CS.
1.3
Issue 3:
Mapping of cause codes

The MGCF is mapping cause codes received from CS according to TS 29.163. The mapping is based on i3forum recommendations. However, these recommendations are based on requirements over NNI and are more aligned with expected cause mapping of originating supplementary services.

In the case of T-ADS the cause code mapping should be aligned with the expectation of terminating supplementary services.

An example:

The subclause 4.5.2.6.6 in TS 24.604 (Communication Diversion services) states:
"4.5.2.6.6              Not reachable indication

It is recommended that the AS interprets the reception of one of the following response events as not reachable indication:

-     408 (Request timeout) response;

-     503 (Service unavailable) response;

-     500 (Server Internal Error) response;

and no provisional response, different than a 100 (Trying) response, has been received on the same dialog.

NOTE:     There may be other means to discover this condition. These other means are out of the scope of the present document."

However, the cause code mapping in TS 29.163 subclause 7.2.3.1.8 cause codes 18 and 20 (which would be the cause codes that the MSC server generates when the user is not reachable) is mapped to 480 (Temporary unavailable).

If the MGCF was aware of that this is the result of the T-ADS decision to use the CS access, then the MGCF could map cause code 18 and 20 in a way that would trigger Communication Forwarding on not reachable.
Summary

At the moment different tricks can be used to avoid collisions with CS supplementary services when a call is directed towards the CS.

For example:

-
MMTel AS can suppress services when no I2 registration exists;

-
The CS domain Routing Number (CSRN) can contain special characters, prefix or suffix digits;

However, if generic solution is the result of the FS_NNI_RS study and the solution is an explicit indication in the SIP protocol, the generic protocol mechanism could also be used to avoid implementation dependent solutions. 

There are a number of cases where the MGCF could benefit of being aware that a received INVITE request is the result of a T-ADS decision. 

It is proposed to update TR 24.802 clause 8 as a reminder of this benefit.
*** 1st Change ***
2
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*** 2nd Change ***

8
Other interfaces that requires identification
Editor's note:
This clause describes interfaces other than the II-NNI that could need to be identified. 
8.1
ICS indication towards MGCF over Mj/Mg reference point
When an operator deploys telephony service over LTE using IMS, it is not expected that LTE will have the same coverage as legacy CS domain of 2G and 3G networks have.

In order to still be able to provide a unified service experience, the IMS Centralized Services (ICS) mechanism has been introduced and standardized in 3GPP in the specification 3GPP TS 23.292 [yyy]. This allows the mobile to get its telephony services from IMS even while connected via a 2G/3G CS domain (radio and core network).
If the MSC server is not enhanced for ICS, the MSC server can not suppress supplementary service when receiving a call from IMS as the result of a T‑ADS decision.
If MGCF could receive an indication in the INVITE request that the INVITE request is the result of a T‑ADS decision then MGCF:

-
could suppress Call Forwarding supplementary services in CS by including the forwarding counter in the IAM to the max value;

-
could control the MGW to suppress announcements received from CS; and

-
could perform cause mapping aligned with the expectations of terminating supplementary services in IMS.

*** End of Changes ***
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