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Abstract of the contribution: Analysis of ATCF failure case and proposes adding capability to handle ATCF failure.
1
Procedure about ATCF
In the 23.237, the functionality and procedure of ATCF is specified. 

In the section 5.3.4, it specifies the functionality of ATCF.

5.3.4
Access Transfer Control Function (ATCF)

5.3.4.1
General

The Access Transfer Control Function (ATCF) is a function in the serving (visited if roaming) network. When (v)SRVCC enhanced with ATCF is used, the ATCF is included in the session control plane for the duration of the call before and after Access Transfer.
The ATCF may be co-located with one of the existing functional entities within the serving network (i.e. P-CSCF or IBCF).

NOTE 1:
Anchoring in the ATCF for sessions that include audio and video media may not provide delay benefits for the video part given the additional delay required for video codec negotiation when the UE moves to the CS domain.

NOTE 2:
Anchoring Support of CS to PS SRVCC in the serving network requires that there is no other media gateway on the media path between UE and ATGW.

The ATCF shall:

-
based on operator policy, decide to:

-
allocate a STN-SR;

-
include itself for the SIP sessions; and
-
instruct the ATGW to anchor the media path for originating and terminating sessions;

-
keep track of sessions (either in alerting state, active or held) to be able to perform Access Transfer of the selected session;

-
perform the Access Transfer and update the ATGW with the new media path for the (CS) access leg, without requiring updating the remote leg;

-
after Access Transfer, update the SCC AS that Access Transfer has taken place to ensure that T-ADS has the information on the currently used access;

-
handle failure cases during the Access Transfer.

After access transfer, and based on local policy, the ATCF may remove the ATGW from the media path. This step requires remote end update.

If MSC Server assisted mid-call feature is used, then the SCC AS provides required session state information on alerting, held and/or conference state for any transferred session.

The ATCF shall not modify the dynamic STI that is exchanged between the UE and SCC AS.

When CS to PS SRVCC is supported, the ATCF shall:

-
Provide a STI-rSR (unique to the ATCF) to the UE.

-
Handle CS to PS Access Transfer notification and preparation requests from the MSC Server.

In the section 6.1.2, it shows the IMS registration procedure when ATCF is involved.
6.1.2
Registration using ATCF enhancements

To ensure that the MSC Server selects the correct ATCF during SRVCC procedure, a routable STN-SR pointing to the ATCF shall be provided to the MME before SRVCC procedure is triggered.

The ATCF shall allocate the STN-SR when the user performs initial registration in the IMS. The STN-SR shall be provided through IMS and via third-party registration to the SCC AS. Depending on operator policy, the SCC AS may interrogate the HSS to know if the user is subscribed for SRVCC (via STN-SR) and if the UE is SRVCC capable. If both conditions are met, or based on operator policy, the SCC AS shall further provide the STN-SR to the HSS if the received STN-SR is different from the existing one that has been set, which in turn shall update the MME/SGSN.

NOTE 1:
If the SCC AS receives a third-party register without a STN-SR pointing to the ATCF, it will clear any existing STN-SR that has been set and provide a home network configured STN-SR. The SCC AS will need to ensure that the home network configured STN-SR can be restored in case of SCC AS failure (e.g., by storing it separately in the HSS as transparent data).

The following figure shows an example of IMS registration flow where the ATCF provides the STN-SR to the home network. Existing IMS Registration procedures described in TS 23.228 [4] are used to register the user in IMS.


[image: image1.emf] 

  ATCF   S  -  CSCF   UE  -  1  

SN   HN  

S  C  C AS  

1  .   Registration  

3  a  .   Registration  

(  STN  -  SR   )  

4  .    Registration  

(  STN   -  SR   )  

MME   /  

SGSN  

HSS  

5  .    Sh   -  pull  

9  .    Insert Subscription Data  

(  STN   -  SR   )  

2  .    Decision to include   

ATCF for subsequent   

sessions for SRVCC  

7  .   Sh  -  update   

(  STN  -  SR  )  

6  .    Sh  -  pull  -  response  

(  UE SRVCC   

capability  )  

8  .    Sh  -  update   -  

response  

10  .    Insert Subscription Data   Answer  

11  .    200    OK  

3  b  .    200   

OK  

3  b  .    200    OK  


Figure 6.1.2-1: IMS Registration using ATCF enhancements

And in section 6.2.1.4 and section 6.2.2.5, it shows the MO and MT procedure when ATCF is involved.
6.2.1.4
Originating sessions for (v)SRVCC that use ATCF enhancements

Figure 6.2.1.4-1 shows an originating session when the ATCF has previously been included in the signalling path (see clause 6.1.2). If the ATCF was not included in the signalling path then existing Mobile Origination procedures described in previous clauses and TS 23.228 [4] are used.
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Figure 6.2.1.4-1: Originating session that uses only PS media (ATCF in signalling path).

………………………..

6.2.2.5
Terminating sessions for (v)SRVCC that use ATCF enhancements

Figure 6.2.2.5-1 shows a terminating session when the ATCF has previously been included in the signalling path (see clause 6.1.2). If the ATCF was not included in the signalling path then existing Mobile Termination procedures described in previous clauses and TS 23.228 [4] are used.
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Figure 6.2.2.5-1: Terminating session that uses only PS media (ATCF in signalling path)

……………………………..
From the above descriptions, we can find that the ATCF is anchored in the signalling path after the UE makes the IMS registration in eSRVCC/vSRVCC scenario.

In this case, if the ATCF is failure, the MO and MT will be failed because the ATCF is always in the signalling path.

2
Discussion

It is noted that, if ATCF is failure, the service broken will happen to the UE which makes IMS registration through this ATCF. When the UE make IMS re-registration, the P-CSCF can re-select a valid ATCF, then the UE recovers from this situation.
Because the IMS re-registration time is quite long, this kind of long term service broken will bring very bad user experience. So it proposes that the ATCF failure should be taken into consideration.
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