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1 Introduction
In RAN#68, a new WI was approved [1] and its objective is to provide RAN specifications for power saving enhancements. Two detailed objectives of this work item are:
· DRX enhancements in Idle mode: (RAN2, RAN3, RAN4)

· DRX extensions that are applicable for both beyond and within the SFN limit of 40.96 sec
· DRX enhancements in connected mode (i.e. CELL_PCH and URA_PCH)  (RAN2, RAN3, RAN4)
· DRX extensions up to a limit subject to SA2 approval: 
· RAN2 should liaise with SA2 working with the WID “Extended DRX cycle for Power Consumption Optimization and further evaluate the proposed extension taking into account the SA2 feedback.
Currently two solutions are discussed for DRX extension during the SI stage [3], long DRX up to 40.96 sec and extended DRX cycle beyond 40.96 sec. The two solutions have different performance under different scenarios. In this paper, the performance of the two solutions is compared and configuration of DRX extension is provided.

2 Discussion
2.1 Background

At the SA2#110, there was approved LS to RAN2 [2] on this connected mode issue, which says:

For UTRAN, it is advised that the maximum C-DRX value should take into account the fact that some NW originated NAS procedures fail after 30 seconds. Therefore, the maximum C-DRX cycle length adopted for Rel-13 should be sufficiently smaller than 30 seconds, and should consider possible delays due to lower layer errors recovery in a way that NW originated NAS procedure failure rate is not affected by introducing extended C-DR
Considering the above conclusion, DRX extension beyond 40.96 sec currently is only determined in idle mode, so the following discussion is just for idle mode.
2.2 Analysis of the DRX extension solutions

Subject to the SFN limit, the max DRX cycle length of the long DRX solution is 40.96 sec, this solution reuses most of  current DRX mechanisms, e.g. Paging Occasion calculation, PS CN specific DRX cycle length coefficient negotiation etc., thus brings few impacts to the current specification. 

· Solution for long DRX up to 40.96s

Follow legacy mechanism, i.e. reuse paging occasion calculation, reuse system info modification monitoring

· Solution for extended DRX beyond 40.96s

Reading MIB directly upon waking up, using legacy DRX configuration for paging reception upon waking up 

Moreover, according to the performance evolution result list in [3], the performance comparison is given in table 1. Notes that the detail of the original data and evaluation model can be find in [3].

Table 17: performance comparison

	Solution
DRX cycle  (msec)
	Extended DRX beyond 40.96
	Long DRX up to 40.96
	Comparison
(year)

	
	Total Power(mA)
	Life time(year)
	Total Power(mA)
	Life time(year)
	

	5120
	1.4
	0.2
	0.7204
	0.4
	

	10240
	1.3715
	0.21
	0.61
	0.47
	0.26

	20480
	0.7862
	0.36
	0.5548
	0.51
	0.15

	40960
	0.493
	0.58
	0.5273
	0.54
	-0.04

	Theoretical
	0.2
	1.4
	0.5
	0.57
	


As shows in table 1, when the DRX cycle value is equal to 10240 msec, using the long DRX solution, the UE can save about additional 0.26 year’s life time comparing with extended DRX; when the DRX cycle value is equal to 20480 msec, the UE can save about additional 0.15 year with the long DRX solution; when the DRX cycle is equal to 40960 msec, the advantage no longer exists, almost the same as the extended DRX beyond 40.96 sec solution.

So according to the above analysis, it is proposed to use the long DRX solution when the DRX cycle length is up to 40.96 sec, and use the extended DRX solution when the DRX cycle length is beyond 40.96 sec. And how to combine the two solutions together to make no confusion to the UE is given in the following section.

Proposal 1: It is proposed to use the long DRX solution when the DRX cycle length is up to 40.96 sec (within SFN limit), and use the extended DRX solution when the DRX cycle length is beyond 40.96 sec (beyond SFN limit).
2.3 Configuration of DRX extensions

Step1:
 UE indicates a preferred eDRX value, either within SFN limit or beyond, via NAS signalling

Step2:
 When receiving the proposed eDRX value, SGSN judges and decides an eDRX value based on the policy


If SGCN decides to use the long DRX solution within the SFN limit
· Respond the UE with configured long DRX value

· The UE and the RAN perform the long DRX according to the negotiated long DRX value.



If SGSN decides to use the extended DRX solution beyond SFN limit 

· Respond the UE with (Tdrx, Tsleep), Tdrx indicate the period for paging window where UE is reachable, Tsleep is the period where UE is not reachable.

· The UE and the SGSN both prepare timers for Tdrx and Tsleep.
·  Start the Tdrx when the UE enters Idle state or when the Tsleep is expired. Tsleep is started when Tdrx is expired.
From the UE perspective, the solution for DRX extension is decided according to the parameters, i.e. DRX value, obtained via the NAS signalling.
Proposal 2: It is proposed to discuss the configuration of DRX extension combining the long DRX solution within SFN limit and extended DRX solution beyond SFN limit.
3 Conclusion

In this paper, the performance of the two DRX extension solutions is compared and it is proposed that:
Proposal 1: It is proposed to use the long DRX solution when the DRX cycle length is up to 40.96 sec, and use the extended DRX solution when the DRX cycle length is beyond 40.96 sec.
Proposal 2: It is proposed to discuss the configuration of DRX extension combining the long DRX solution and extended DRX beyond 40.96 sec.
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