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This paper discusses the issues related to the extra call set-up delay generated by CS fallback and identifies possible solutions.
1. Discussion
One relevant drawback of CS FallBack (CSFB) is the extra call set-up delay generated on Mobile Terminated (MT) and Mobile Originated (MO) calls. Contribution R2-093711, presented during the last RAN2 meeting, estimates that this extra delay may be as high as 3180 ms, in case there is just one UTRA carrier to measure, that is the most common scenario. Of course, if not properly handled, this extra delay is going to negatively affect the user experience, and may be hard to accept for both customers and operators.
One possible way to address this issue is to force idle mode camping on UTRAN for voice centric CSFB capable UEs, such as voice enabled handsets, while maintaining idle mode camping on LTE for data centric UEs, such as laptops equipped with USB dongles or datacards. Doing so the frequency of CSFB over LTE would be minimized, since CSFB capable UEs would move back to UTRAN when in idle mode. This would improve the user experience for customers equipped with CSFB capable UEs, since those customers would not face any extra call set-up delay when placing, or receiving, a voice call with the UE in idle mode. At the same time the performance experienced by customers using datacards would not be affected.
The question is how to enforce these UE specific camping policies, that may depend on the UE type, i.e. handset vs datacard, and/or the service preferences of the customer, i.e. voice centric vs data centric. This can be done using one of the approaches described below:
1) Using NAS signalling, the UE indicates to the MME/SGSN (upon attach and TAU/RAU) what are its terminal capabilities, e.g. whether it is a data centric or a voice centric UE. Afterwards the MME/SGSN forwards this information down to the eNB/RNC via S1/Iu, so that it can be used to enforce proper Radio Resource Management (RRM) strategies and/or camping policies. 
2) Based on the RFSP (RAT Frequency Selection Priority) index provided by the HSS and then forwarded by the MME/SGSN, the radio access network sets UE specific cell reselection priorities to control idle mode camping. The RFSP index should be derived based on the UE type, that can be detected, e.g., through an IMEI analysis. A possible solution to achieve this result is to rely on the Automatic Device Detection (ADD) feature, so that, in case of a change of IMEI, the HSS triggers the provisioning system of the operator, that checks the UE’s IMEI against a data-base of known IMEIs and figures out whether the UE is a handset or a datacard. Based on the results of the IMEI analysis, the provisioning system can then update the RFSP index stored in subscription profile of the UE. In order to properly support roaming scenarios, it would be useful to standardize some global RFSP values for datacard/handset handling, in order for the VPLMN to figure out the UE type for inbound roamers from the RFSP index provided by the HSS.
Solution (1) has more relevant impacts on the specifications compared to solution (2), but it is surely easier to operate, since it does not require to maintain a data-base of known IMEIs. Moreover, devising the UE type from the IMEI may not be entirely reliable.
2. Proposal

Starting from the technical approaches discussed in the previous section, it is proposed that SA2 indentifies a solution to achieve selective idle mode camping over UTRAN for voice centric CSFB capable UEs, as a way to improve the user experience with CS fallback. Such a solution should be possibly standardized in Rel-8.
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