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Abstract of the contribution: The paper discusses the support of MTRR (Mobile Termination Roaming Retry) is SCC AS for T-ADS and in case of CSFB.
1. Introduction
The MTRR (Mobile Termination Roaming Retry) and MTRF (Mobile Terminating Roaming Forwarding) features are defined in TS 23.018 (sub-clause 5.2.x). Both features are valid standardised solutions and allow re-routing of call establishment requests towards a new MSC if the request has failed via the previous MSC.
We see two scenarios which may require re-routing using MTRR or MTRF:

1. CSFB:  UE receives CSFB indication and falls back to CS. But is falls back towards a different MSC as MME has expected.

2. T-ADS: UE does not receive the paging request towards a MSC, but meanwhile it has performed registration with a new MSC.

The SCC AS already emulates some of the G-MSC functionality in order to deliver the call to the target CS network, but the MTRR interaction is currently not defined, which means the MTRR feature cannot be used for ICS.
The next sections describe the CSFB scenario in more detail and highlight the differences between MTRR and MTRF.
2. MTRR (Mobile Terminating Roaming Retry) for CSFB
In case of CSFB when UE changes the MSC after moving to CS (happens as LTE and 2G/3G areas are not excactly overlapping each other), the network needs to re-route the call towards the UE via the new MSC. This re-routing can be done by using the MTRR feature as shown below (from step 13 onwards).
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Figure 2-1: when MTRR is used for CSFB 
1. UE1 sends SIP INVITE to UE2 in order to establish a voice session.
2. SCC AS requests CSRN from HSS via Sh.
3. HSS uses the MAP interface to request the MS roaming number from MSC1.
4. HSS sends the MS roaming number back to SCC AS.
5-6. SCC AS sends INVITE/IAM to MSC1.

7-8. MSC1/MME pages UE2 indicating CSFB.

9. UE2 performs RAT/cell reselection and falls back to CS.
10-11. UE2 performs location update

12. HSS realises that UE2 is now served by MSC2 and sends cancel location towards MSC1.

13. MSC1 sends resume call handling to SCC AS to indicate that the existing call leg towards MSC1 shall be released and a new call leg needs to be established towards UE2.

14-15. SCC AS releases call leg towards MSC1.

16-18. SCC AS requests new CSRN from HSS via Sh (steps 2, 3 and 4 are repeated)

19-21. SCC AS establishes new call leg to UE2 via MSC2. 
3. MTRF (Mobile Terminating Roaming Forwarding)  for CSFB
This section describes the role of the SCC AS for the CSFB scenario when the alternative feature MTRF (Mobile Termination Roaming Forwarding) is used instead of MTRR.
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Figure 3-1: when MTRF is used for CSFB 
1-12. The same procedure as described in section 2 is applied.
13-14. MSC1 requests/receives new roaming number from MSC2.
15-16. MSC1 extends the existing call leg via MSC2 towards UE2 and remains in the call path.

4. PROPOSAL

From both flows above it becomes obvious that when using the MTRR feature, the call goes back to SCC AS when UE2 has moved to another MSC. SCC AS needs to restart the termination call towards UE2. When using the MTRF feature MSC1 directly contacts MSC2 in order to establish the call and doesn’t go back to SCC AS to restart from there.
Both features are valid options, described in TS 23.018 section 5.2.x, and either MTRR or MTRF can be used for ICS termination call handling. Although, the current description in TS 23.292 does not describe the functional behaviour of the SCC AS when MTRR is used and the SCC AS is required to restart termination call handling.
We propose related CRs against TS 23.292 (Rel-11, Rel-12) which adds some description for ICS call termination when the MTRR feature is used to redirect the call via a different MSC.
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