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Abstract: This document provides OPNET simulation results for long DRX cycles in connected mode. It also briefly discusses system impacts due to long DRX cycle. Based on the simulation analysis, and considering system impacts, the document suggests keeping maximum value for DRX in connected mode to be 10.24s. 

Simulation
We used OPNET to analyse power saving due to extended DRX cycles. Simulation parameters and their values are listed in below tables. We used different traffic models for evaluation. In figure 1, small data packets of fixed size (100 bytes) arriving at constant intervals of 30 seconds (blue graph) and 30 minutes (purple graph) are considered. While in figure 2, exponential-interval traffic with mean arrival time of 30 seconds (blue graph), 5 minutes (yellow graph) and 30 minutes (purple graph) are considered. For simplicity, we disabled the short DRX cycle, and only adopt the long DRX cycle. For the configured values in the first table: in Normal state UE’s TX and RX is ON, in Active state UE’s RX is ON and it can receive paging messages on PDCCH, and in sleep state UE’s TX and RX are Off. 
	Operating Power in Normal State (mW)
	100 mW

	Operating Power in Active State (mW)
	40 mW

	Operating Power in Sleep State (mW)
	10 mW


	On Duration Timers (Subframes)
	50

	Short DRX Cycle Timer (Subframes)
	64

	Use Short DRX Cycle
	Disabled

	Inactivity Timer (Subframes)
	100

	Retransmission Timers (Subframes)
	4

	Long DRX Cycle Multiplication Factor
	1

	Wake-up Policy for Uplink Data
	Wake Up Immediately
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Fig 1: UE power consumption with respect to different DRX cycles and traffic conditions
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Fig 2: UE power consumption with respect to different DRX cycles and traffic conditions
Simulation results show about 60% reduction in power consumption by increasing DRX cycle from 0.08 seconds to 40.96 seconds. However, after about 10.24 seconds the rate of reduction is significantly low and most of the power saving is achieved by increasing DRX cycle up to 10.24s.  
Discussion   
TR 23.887 V0.9.0, sections 7.1.3.1 and 7.1.3.6 proposes to allow longer DRX cycle in idle mode and connected mode respectively. In order to support extended DRX, several technical challenges need to be addressed.

· Paging frame calculation and the problem of limited SFN range. This is explained in detail in tdoc R2-131024 (ITRI) and R2-131036 (MediaTek)

· Problem due to missing paging messages for SIB change R2-131024 (ITRI)  

· Handling of the NAS procedures and also issues due to UE mobility as discussed during SA2, UEPCOP teleconference on 14th may, Tdoc: “Evaluation of Long DRX” from Huawei, HiSilicon
System impact and efforts required due to DRX cycle extension of up to 10.24 seconds seems to be minimal and doable within the time-frame of Release-12. While for DRX values longer than 10.24 seconds several aspects needs to be considered and need further investigation.
Conclusion 

Considering the power saving benefits and the impact on the system due to longer DRX cycle, it is proposed to keep the maximum value for DRX in connected mode to be 10.24s.
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