Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #79
 R2-123543
Qingdao, China, August 13th-17th, 2012
Source:
China Unicom
Title:
Discussion on Rel-11 DRX configurations
Agenda Item:
10.1.7
Document for:
Discussion
1 Introduction
For the sub-feature “UE battery life improvement and signalling reduction” of further enhancements to CELL_FACH, the following agreements were made in last RAN2#78 meeting [1]: 
· We will introduction an independent (optional) 2nd Inactivity Timer T32y that triggers the use of the 2nd DRX cycle
· Rel-11 DRX operation is used when both the UE and NW, i.e. cell, support this feature.
· When the UE is in DRX operation in CELL_FACH the UE is not requested to be able to receive the HS-SCCH orders to activate the stand-alone HS-DPCCH outside the Rx bursts
· The UE goes out of DRX (Rel-8 or Rel-11) when the UE receives the HS-SCCH order to activate the HS-DPCCH during the Rx burst.
In this contribution, some possible remaining issues for UEs in Rel-11 DRX operations will be discussed.
2 Discussion
Rel-11 DRX parameters
According to the definition of the enhanced UE DRX feature in Rel-8, 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 table below, the packet inter-arrival time (IAT) of two traffic traces are given. Trace 9 is background traffic and Trace 12 is IM and both of them are based on QQ services [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


According to the IAT distribution from Table 1, if the 1st inactivity timer T32x in Rel-11 is the same with that in Rel-8, more than 88% and 70% interval time UEs will stay in DRX when T32x is 100ms. For small data applications, the battery life can be further improved by allowing the UE to enter 1st DRX more quickly with short response time. E.g. T32x is 20ms (the UE will spent more than 98% and 87% packet interval time in DRX cycle). So it is advisable to add some smaller values (less than 100ms) into the 1st inactivity timer range. 
Two Rel-11 DRX cycles can be configured independently, the first one if there is still no data in the near future when UE is in 1st DRX or the data transaction session is over, it is better for the UE to enter a longer DRX for good battery consumption. Thus, UE should wait a longer 2nd inactivity timer T32y for second DRX. Possible maximum value could be 2000ms.
Proposal 1: 1st inactivity timer T32x in Rel-11 should consider some smaller values (less than 100ms, e.g. 20ms/40ms/80ms).
Proposal 2: The values of the 2nd inactivity timer T32y could consider from 100ms up to 2000ms.
It can be observed that for Trace 12, the probability of no downlink data transmission is 41% when IAT is larger than 400ms, which is relatively high. Even for 1s, there is no data at all in about 36% cases. Therefore, it is necessary to set some higher values than those in Rel-8 DRX cycle (40, 80, 160, 320) ms to achieve better power saving. According to observed results, the maximum value of 1280ms could be considered.
Introduction of the second DRX is mainly for making the UE “sleep” longer to save more UE power. It was agreed that the maximum value of 2nd DRX is 5120ms, which is the same as the maximum one in Cell_PCH DRX. So it is proposed to make the 2nd DRX cycle similar as CELL_PCH DRX cycle to achieve almost the same power consumption as in Cell_PCH state.
Proposal 3: It is proposed to increase the largest DRX cycle for the 1st DRX in Rel-11, e.g. 640ms/1280ms.
Proposal 4: The values of the R11 2nd DRX cycle could be similar as CELL_PCH DRX cycle.
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. 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, for the 1st DRX, a shorter Rx Burst length (e.g. 10ms) could further reduce power consumption. According to proposal 4, the maximum value of 2nd DRX is 5120ms. For the 2nd DRX, the largest Rx burst size, i.e. 640ms can be configured.
Proposal 5: For the 1st Rx Burst, the values could vary from 10ms to 160ms; for the 2nd Rx Burst, the values could be from 10ms to 640ms.
3 Conclusion

In this contribution, we give our analysis on remaining issues of Rel-11 DRX configuration and present following proposals:
Proposal 1: 1st inactivity timer T32x in Rel-11 could consider some smaller values (less than 100ms, e.g. 20ms/40ms/80ms).
Proposal 2: The values of the 2nd inactivity timer T32y could consider the maximum value up to 2000ms.
Proposal 3: It is proposed to increase the largest DRX cycle for the 1st DRX in Rel-11, e.g. 640ms/1280ms.
Proposal 4: The values of the R11 2nd DRX cycle can be the same as CELL_PCH DRX cycle.
Proposal 5: For the 1st Rx Burst, the values could vary from 10ms to 160ms; for the 2nd Rx Burst, the values could be from 10ms to 640ms.
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