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Abstract of the contribution:  This paper discusses the need for HSS to inform the latest RAT Type to SCC AS to perform the correct access domain selection for terminating VoIMS calls.
1. INTRODUCTION
For voice calls terminating via IMS, the SCC AS performs the access domain selection via the T-ADS based on the RAT type. However, for idle mode mobility between LTE and 2G/3G the current specifications [1] [2] [3] do not provide a means to instruct the latest (and correct) RAT type to SCC AS so that it can perform the access domain selection based on the most reliable information.
The above is a known problem and various solutions have been proposed. This paper discusses this problem and proposes a solution such that the SCC AS has the latest (and most likely the correct) RAT type, so it can perform the domain selection based on the most reliable information.
2. DISCUSSION
2-1: The current specification and its problem

Although IMS's basic principle is access independence, the current IMS specifications still provide domain selection logic based on the UE's RAT camping related information.  
2-1-1: VoIMS
For VoIMS, this is captured in TS23.221 Section 7.2b [1], and the domain selection principle for VoIMS is specified as follows:
The T-ADS may take following factors (but not limited to) into account for the selection decision:

[…]

-
The domains / access types used by an existing session.

The problem is that the above-mentioned 'access type' might not be up-to-date and thus not very reliable.  One of the potential problems is the terminating call attempt time increases when T-ADS selects the RAT type that is not correct, as the UE has moved to another domain during idle mode.

Figure 1 (below) depicts one example when T-ADS selects CS domain first (e.g. since UE was registered in GERAN/UTRAN first), but the UE was actually moved to E-UTRAN, so the MT Call to CS domain fails and the SCC AS needs to retry the call terminating by paging in the IMS domain. The first try in the CS domain consumes a certain amount of time and causes latency and thus reduced user experience (especially to the calling side).

The fastest way to reduce the latency is that the SCC AS is always informed of the most up-to-date information about the RAT type, so that the SCC AS can always select the correct domain for that user.


[image: image4.wmf]
Figure 1: When T-ADS selects CS domain first…
2-1-2: SMS-over-IP
Also, for SMS over IP [2], the IP-SMS-GW can perform domain selection but the exact logic is up to the operator. 

The IP-SM-GW performs domain selection function to determine the preferred domain for delivering the message according to operator policy and user preferences. The logic for selecting preferred route for message delivery is a matter of implementation.
As it was discussed for VoIMS above, the similar (latency) problem may exist also for SMS over IP.  Although the domain selection is totally implementation logic, it is still preferable that the latest RAT type can be delivered to the SCC AS. The SMS-over-IP latency can be noticeable for Email push service.
2-2: Proposed Solution: Domain Selection for Voice over IMS
As discussed above, the proposal is to deliver the latest RAT type to the SCC AS (T-ADS). In order to do so, the entity which is aware of the latest RAT type is PCRF, since EPC (S-GW) informs PCRF of RAT change every time UE changes the RAT, as shown in Figure 2.

[image: image2]
Figure 2:  RAT Type Notification to PCRF
The proposed information flow is that when PCRF receives RAT change information from the Gateway (although the interface between PCRF and HSS is not a standardised interface), it should notify the HSS, and then HSS sends that information to SCC AS (T-ADS), in a standalone manner (because T-ADS doesn't retrieve information from HSS when there's a incoming call, the information needs to be delivered from HSS beforehand).
2-2-1: Reasoning for the PCRF approach
1) Does not require any updates to the MME/SGSN in Release 9, thus avoiding any backward compatibility issues, e.g. VPLMN with Rel-8 MME/SGSN and HPLMN with Rel-9 MME/SGSN.
2) No need to suppress ISR. ISR suppression should be avoided because it will increase network and radio signaling.

2-3: Proposed Solution: Domain Selection for SMS over IP
Similarly, also for SMS over IP, the similar principle should also be added. That is, when PCRF receives RAT change information it sends that information to HSS (in a proprietary manner), and then when IP-SM-GW retrieves information (e.g. by MAP SRI for SM) the HSS should also send the latest RAT type to the IP－SM-GW.
3. CONCLUSION
This paper discussed that the latest RAT Type information needs to be delivered to the SCC AS so that it can avoid the delayed notification of MT calls to the user due to (mis)selecting the wrong RAT.
If this concept is agreed, then NTT DOCOMO is happy to draft a solution CR to related specifications.
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