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1 Introduction

In the work item on further enhancements to CELL_FACH state [1], one feature on UE battery life improvement and signaling reduction has been discussed at great length, and 2nd DRX for Cell_FACH is deemed as effective and efficient means. In the last RAN2 meeting, there is an agreement on this feature that “Introduce 2nd DRX cycle in Cell_FACH. The solution will include at least the re-use DRX length values of the Cell_PCH state and the intention is to keep the measurement requirement the same as for Cell_PCH (up to RAN4).”

In this paper, we give an analysis on the QQ service traffic provided in [2], and give our advices on the DRX configuration in Cell_FACH. 
2 Discussion
According to the agreement on the 2nd DRX in Cell_FACH state, the state transition in Cell_FACH can be shown in Figure 1.
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Figure 1 DRX state transition in Cell_FACH
To discuss the configuration of DRX, three parameters should be considered,
· Inactivity timer

· DRX cycle length
· Rx burst size
According to the definition of the enhanced UE DRX feature in Rel-8, the UE enters DRX in CELL_FACH state based on uplink and downlink transmission activity. The DRX parameters defined in Rel-8 are shown as follows,

· The inactivity timer (T321) has a value range (100, 200, 400, 800)ms,

· The DRX cycle length has a value range (40, 80, 160, 320)ms,

· The Rx burst size has a value range (10, 20, 40, 80, 160)ms.
In the following, we give the discussion of DRX configuration based on the analysis of the QQ services. Trace 9 for QQ background and Trace 12 for QQ IM service are selected. In Table 1, the packet inter-arrival time parameters of the two traffic traces are given in probability form. The packet size parameters of the traffics are shown in Table 2.

Table 1 Probability of the downlink packet inter-arrival time larger than T
	Trace ID
	Values of T

	
	10ms
	20ms
	50ms
	100ms
	200ms
	400ms
	800ms
	1s
	5s

	Trace 9
	98%
	98%
	90%
	88%
	40%
	12%
	11%
	10%
	9%

	Trace 12
	92%
	87%
	78%
	70%
	60%
	41%
	38%
	36%
	14%


Table 2 Downlink packet size parameters of the QQ services

	Performance
	Trace 9
	Trace 12

	Mean packet size
	191bytes
	289bytes

	Maximum packet size
	500bytes
	1000bytes


Based on the downlink packet inter-arrival time of the QQ service shown in Table 1, it is advisable to set the inactivity timer smaller than 100ms (more than 88% and 70% transmission time in DRX). In order to save power for UEs in Cell_FACH state, there should be high probability that UEs are kept in DRX transmission state. With inactivity timer larger than 200ms, half of the transmission cannot enter DRX. 
· Proposal 1: RAN2 should consider to set the inactivity timer of the 1st DRX (T321) to be smaller to keep the UE have high probability to enter DRX.
It can be observed from Table 1 that there is high probability (more than 40%) for Trace 12 to have packet inter-arrival time larger than 400ms. That is, in more than 40% cases, there is no downlink data transmission during 400ms. The DRX cycle length (40, 80, 160, 320ms) of the 1st DRX is insufficient to provide good battery consumption for UE residing in Cell_FACH. Longer 2nd DRX cycle length can achieve better power saving.
· Proposal 2: Introduce a longer DRX cycle for the 2nd DRX to save power for UE residing in Cell_FACH with large packet inter-arrival time.

The Rx burst size determines the window length that an UE shall continuously receive HS-DSCH. For single stream data transmission with QPSK and 1/2 Turbo coding over HS-DSCH, the per-user transmit rate can attain 240kbps for single code word case and 3.6Mbps for full code words (15 code words) case. By serving QQ traffic, with packet size parameters shown in Table 2 , the average per-packet transmit time for each UE varies from 6.37ms to 0.42ms for Trace 9 and from 9.63ms to 0.64ms for Trace 12. While the maximum per-packet transmit time (transmit packet with the maximum size) varies from 16.77ms to 1.11ms for Trace 9 and from 33.33ms to 2.22 ms for Trace 12. Therefore, different Rx burst sizes should be configured for the two DRX states. For the 1st DRX, small Rx burst size, i.e., 10ms, can be configured to support small packet transmission. For the 2nd DRX, large Rx burst size, i.e., 100ms, can be configured. 

Moreover, in the Rx burst, UEs also do intra-frequency measurement. The configuration of the Rx burst size needs to satisfy the minimum measurement time request, which should be determined by RAN4.
· Proposal 3: Two different Rx burst sizes should be configured for the two DRX states. For the 1st DRX, small Rx burst size is configured, and large burst size is configured for the 2nd DRX. The minimum burst size values should be determined by RAN4 based on the measurement request.
3 Conclusion
In this contribution, we give the analysis of the DRX configuration in Cell_FACH. We propose that,
· Proposal 1: RAN2 should consider to set the inactivity timer of the 1st DRX (T321) to be smaller to keep the UE have high probability to enter DRX.
· Proposal 2: Introduce a longer DRX cycle for the 2nd DRX to save power for UE residing in Cell_FACH with large packet inter-arrival time.

· Proposal 3: Two different Rx burst sizes should be configured for the two DRX states. For the 1st DRX, small Rx burst size is configured, and large burst size is configured for the 2nd DRX. The minimum burst size values should be determined by RAN4 based on the measurement request.
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