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Abstract of the contribution: This paper proposes the discussion on CSFB optimization for faster and more reliable user experience.
1. Introduction

As the time being, most of operators still have no commercial deployment of VoLTE/SRVCC. Even for those operators who trial or deploy SRVCC already, due to the fact that the interconnection of VoLTE still exist problem, they may also need CSFB mechanism in roaming scenario. Therefore, CSFB and SRVCC will co-exist for a relatively long time in the future. 

In the discussion paper, we list some problems of existing CSFB mechanism, which should be optimized for both better user experience and easier deployment.
2. Discussion
Problem 1: Long latency of E2E call
Latency is the key issue for CSFB optimization. Some methods, e.g. Ultra-flash CSFB, now can further greatly reduce latency. 
According to China Unicom’s test, for Rel-8, the system information reading period for falling back is quite long, about 1.6s – 2.5s, adding more delay from 3G like 6s, the total delay could be around 8s, in the trial testing they have even longer delay and could lead to bad user experience. For Rel-9, the theoretical PS Handover call setup delay could be reduced to 6.5s, but the configuration of the network is very complicated, involving many network nodes changing and changing cost will be high.
Problem 2: Planning complexity
CSFB requires a strict TA/LA planning and matching and it is impossible to achieve 100% correct TA/LA mapping. Consequently, TA/LA misalignment will lead to Mobile Terminated voice  service and other complementary services failure. 
Though MTRR/MTRF could resolve this issue but there is very few operators who deploy MTRR/MTRF as the MTRR/MTRF impacts all the legacy MSC surrounding LTE coverage that results in deployment difficulties in real world.
In Rel 9, based on existing network environment test, it will need to have a restricted 3G adjacent cell configuration, due to the signal cross cell and mis-configured configuration of the cells, it will lead to a failure of Rel-9 CSFB feature or longer delay. 
Problem 3: CLI problem

For Mobile terminated call, UE has to fall back to 2/3G to enter in Alerting and the CLI will be displayed to user at this time. This means UE will always fall back to 2/3G for MT call even the user does not want to accept the MT call.

In Rel-8, MME indicates CLI (if available/allowed) to the terminated user in order to have a chance to decide whether or not accept the call. But there are still problems as following illustrates.

Assuming the UE is able to display CLI to user and the user is decided to answer the call. After that, the user would like to communicate with the peer side but cannot hear anything for several seconds. However, the UE still need to fallback to 2/3G and finish MT call procedure that will take a long time.
Problem 4: Emergency Call of IMS is not ready
IMS EMC call is not commercially ready and some operators have to rely on CSFB to provide EMC service. Moreover, some countries regulate the CSFB EMC call shall be shorter than a certain time. 
Problem 5: Return back to LTE

With re-selection of cells back to LTE, the network returning time will be more than 10s, in that period, the users could be not reachable. With fast return back to LTE, most of the RNCs from different vendors have flaws and could not return UE back to LTE until the data application finishes.
Problem 6: Some limits of CSFB redirection
For Rel-8, eNB derives 2G/3G cell list, without considering 2G/3G load. In multiple radio signal scenario, e.g. at the edge of G/U cells, UE will try each cell one by one, which reduces call success rate and increase latency.
For Rel-9, The neighbouring cells should be configured strictly, The mismatch, between RIM and 2/3G cell information detected by UE, reduces the call success rate.

3. Proposal

It proposes to discuss CSFB optimization, e.g. Ultra-flash CSFB, in Rel-13 that enables faster and more reliable CSFB for User. 
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