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1 Introduction

Rel-11 CELL_FACH enhancement WI [1] has been approved and battery saving improvement is one of the objectives to be considered. This document analyzes the possible improved DRX schemes, in order to save UE battery.
2 Discussion

2.1 Background

HS-DSCH DRX in CELL_FACH was introduced to save battery in Rel-8. A UE in CELL_FACH in DRX state only receives the HS-DSCH in HS-DSCH Rx burst within the DRX cycle. CELL_FACH is considered as a transition state. The CELL_PCH UE only receives the PICH in one frame within the DRX cycle. Generally the Rx burst is more than one frame. Thus the battery consumption in CELL_FACH is still much more than in CELL_PCH even if there is no data transmission/reception. With the increase in popularity of the Smart-phones, it is foreseeable that the UE will stay in CELL_FACH for a much longer period, sothe DRX in CELL_FACH could be further improved to save battery.
2.2 Analysis

There are some possible enhancements DRX solutions to save battery as proposed in [2] and [3], e.g.:
1. Extend the current DRX cycle length and reduce the Rx bust period:
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Figure 2.2-1 Discontinuous HS-DSCH reception in CELL_FACH
The maximum value of the DRX cycle length in CELL_PCH is 1280 ms, and the maximum value of the DRX cycle length in CELL_FACH is 320ms. In order to reduce the UE battery consumption, the DRX cycle length could be extended and the Rx burst period reduced. This solution is considered as very simple from the specification point of view, by extending the configuration in the BCCH without impacts to UE behavior in Rel-7. When considering backward compatibility, two different DRX parameters would be configured in the cell if both Rel-8 and Rel-11 CELL_FACH DRX are supported. 
When the DRX cycle length is extended, the Rx burst can not be extended proportionally. Thus it will impact the downlink HS-PDSCH scheduling flexibility. If plenty of UEs have the downlink transmission during the Rx burst, then some UEs may be delayed in next DRX cycle because the HS-SCCH resources are limited. So this may bring one DRX cycle delay.
2. Introduce a second long DRX cycle, i.e. there will be two DRX cycles in CELL_FACH:
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Figure 2.2-2 Two DRX cycles transition in CELL_FACH

The UE first enters the short DRX cycle state and starts one activity Timer. Once the Timer expires, the UE enters the long DRX cycle state. If a UE in CELL_FACH long DRX has uplink data to transmit or detects the downlink data in Rx burst, it will transit out of the DRX status. This scheme is similar to the one of two DRX cycles in CELL_PCH in Release 7. 
When the UE has a short burst transmission in a long interval, the battery saving could be improved if the UE enters the long DRX Cycle. Compared to solution 1 above, there is some gradual process from short DRX to long DRX via one activity Timer, so the downlink scheduling delay may be a little eased. The battery saving is a little less compared to solution 1 and the two DRX cycle are maintained as if UE was in CELL_PCH.
3 Conclusion

We kindly ask RAN2 discuss the enhanced DRX solutions from the point view of the battery saving and schedule delay, and evaluate the battery saving and scheduling delay in the improved DRX schemes presented above.
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