3GPP TSG-RAN WG4 (Radio) Meeting #44bis                                             R4-071695
Shanghai, China, October 8-12, 2007
Agenda Item:
6.2.4
Source: 
Ericsson 
Title: 
Analysis of Speed Dependent Cell Reselection Requirements 
Document for:
Discussion
1 Introduction

There has been discussion in RAN2 and RAN4 regarding the speed dependent scaling of parameters used for doing cell reselection in idle mode [1-2]. This contribution discusses the impact of the various aspects raised by some of the operators related to speed depended scaling on the system and UE performance. 

2 Speed Levels
It has been suggested to use three levels of speed: low, medium and high. Currently in WCDMA two levels are used: low and high. We believe adding one more level would be beneficial as this would allow the network to distinguish between very low and very high speed levels (e.g. pedestrian and high speed train). 

3 Speed Detection Mechanism
In WCDMA the speed estimation is based on the number of cell reselections performed over a certain period. It has been suggested to introduce a second method for speed estimation based on Doppler estimation. It is proposed to be the secondary stage detection of the speed. Our analysis reveals that UE needs to monitor several consecutive frames in order to track the speed even with a coarse accuracy. In idle mode that would imply that UE may have to stay awake for considerable long period of time. At high speed where cell reselection would occur more frequently, then according to the proposed methodology the UE may have to measure Doppler also more often. We believe measuring UE speed based on Doppler too frequently is not feasible in idle mode. However, if this is to be done quite infrequently e.g. once every 10 seconds as a secondary check then speed estimation based on Doppler may be possible to do. 
4 Measurement Interval Adjustment
One suggestion was to adjust the measurement interval according to the speed, i.e. shorter interval at higher speed to ensure faster cell reselection and vice versa. We believe this approach is feasible and would improve the cell reselection performance and would eventually reduce call dropping.
5 Cell Identification
It was suggested to have shorter cell identification and/or larger monitored cells for at least high speed UE. This could be achieved by scaling the cell identification delay with speed. Our preference is to scale the cell ID delay with speed but rather keep the same number of cells UE is required to measure for all speed levels. 
6 Scaling of Cell Reselection related Parameters
It was also suggested to scale the following parameters related to the cell reselection: 

· Treselection
· Qhyst
· Ssearch
In WCDMA only Treselection is scaled with the speed [3]. In principle we agree that there might also be benefit of scaling Qhyst and Ssearch with the speed. However, we believe system level analysis is needed to study the impact of scaling of several of these parameters on the mobility performance. There is slight risk that simultaneous scaling of several parameters might in some scenario lead to instability problem. This aspect should therefore be further studied.
7 Use of Additional Parameters in Idle Mode
In WCDMA time-to-trigger is used only for connected mode mobility decision. We suggest the use of time to trigger for cell reselection in idle mode is also considered. If this is to be used in idle mode then it’s scaling with speed could also be considered as part of the system analysis.  
8 Summary
In this paper we have expressed our views regarding speed dependent scaling of parameters in idle mode. In principle we support some of the operators’ view of improving cell reselection performance with regard to speed. However, we have raised some concern regarding the speed estimation via Doppler in idle mode. Secondly we suggest that before drawing the final conclusions in this area RAN4 carries out some system level analysis to observe the impact of speed dependent scaling of several parameters associated with cell reselection. 
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