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1 Introduction

CS fallback delay improvements were discussion at RAN2#66bis and RAN2#67 [1][2][3][4]. At RAN2#67 a liaison [5] was sent to RAN4 asking them to provide feedback on the potential improvement in CS fallback delay in typical radio conditions. The topic was discussed in RAN4#52bis and their response is contained in [6]. Based on this response RAN2 should now decide on the way forward for the CS Fallback delay improvements.
2 Summary of proposals

The proposals to reduce the CSFB call setup delay are summarised as follows:

1
Use of single long measurement gap for inter-RAT cell identification and measurement instead of the release 8 gap patterns. [1][2][3]
2
Reuse of information obtained from idle mode measurements for cell reselection to speed up the connected mode measurements. [1][3]
3
Reporting of information obtained from idle mode measurement for cell reselection to remove need for connected mode measurements. [1][3]
3 Discussion of way forward
3.1
Single measurement gap
The response from RAN4 indicated that a delay reduction of 320ms and 400ms can be expected in typical radio conditions for CSFB to GERAN and UTRAN respectively. Also, concern was mentioned that monitoring of the radio link to the serving cell could be affected by a very large gap.

The delay reductions correspond to a 6% reduction in total CSFB call setup delay to GERAN and a 15% reduction in total CSFB call setup delay to UTRAN (these figures are calculated based on the total CSFB call setup delay for release 8 as estimated in [3]). These figures might be seen as borderline in terms of justifying the introduction of a new feature. However, it should also be remembered that much more significant gains (in percentage terms) are possible in poor radio conditions and introduction of the feature could be considered as means to avoid very poor call setup delay under these conditions.

 3.2

Reuse of idle mode measurements 

Regarding the proposal to reuse information obtained from idle mode measurements, RAN4 commented that the idle mode measurement information is not always available, for example when the serving cell RSRP > Snonintrasearch.
The fact that the idle mode measurement information is not always available within the UE (due to RSRP > Snonintrasearch) was already understood during the previous discussions that took place RAN2. However, for the cases that the information is available within the UE it would seem highly desirable to provide the information to the eNB immediately upon transition from idle to connected mode and thus avoid the need for the eNB to initiate any connected mode measurements. The delay improvement if the measurements are available in the UE, and provided to the eNB, are more significant than with the alternative of a single larger measurement gap and the improvement is also not dependent on the radio conditions of the UTRAN or GERAN cell. The delay improvements for this case as estimated in [3] are summarised in the Table 1. It should be noted that for the UTRAN case the CSFB call setup delay can be very similar to the native UTRAN call setup delay.

Furthermore, it should be noted that the operator does have some degree of control over the availability of the measurement in the UE by the setting of Snonintrasearch although UE power consumption should also be carefully considered when setting of this parameter. 
	
	Call setup delay/ms
	% delay reduction with respect to release 8
	% additional delay with respect to call originated on target RAT

	GERAN
	4300
	19
	7

	UTRAN
	2100
	25
	1


Table 1: Delay improvement when idle mode measurements are reported to eNB
4
Conclusions
This paper provides some additional information in order to assist RAN2 in making a decision on supporting CSFB delay improvements following the receipt of the information from RAN4.
Our opinion is that it RAN2 should introduce the reporting of available measurement information obtained in idle mode to the eNB on transition from idle to connected. In cases where the information was available in idle mode then the delay reduction is significant and in the UTRAN case the CSFB call setup delay can be comparable to the native UTRAN call setup delay.

Furthermore we consider that a single long measurement gap may be worthwhile to help address delay in the cases that idle mode measurements are not available, in particular when the target GERAN or UTRAN cell is in poor radio conditions.
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