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Discussion and decision
1. Introduction
Machine type communication (MTC) or machine to machine communication (M2M) has received increasing attention from many governments, operators and manufacturers in recent years. As MTC/M2M has received increased attention, several standard bodies including 3GPP SA, RAN have started study on it. SA1 had reviewed various aspects of MTC and provided several requirements related with it in TS22.368 [1].
One intresting feature of the MTC device listed in TS22.368 is extra-low power consumption. A few proposals submitted to RAN2 suggested extended paging duty cycle to support the low power consumption feature. [2] In this contribution, we analyzed how much gain can be achieved if we extend the DRX period.

2. Discussion
2.1 Idle operation and power consumption of MTC device
In the idle state, the UE should measure neighbours cells at least once per its DRX period. But typical UE implementation performs multiple idle measurements during DRX period to provide better mobility support. But as MTC device does not require active mobility support, the implemtation can be relaxed to reduce power consumption. One simple standard-compatible implementation would be to perform idle measurement just once before monitoring paging channel as described in the following figure.
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Figure 1 Simplified Idle operation
If the idle MTC device performs one idle measurement during DRX period and if we extend the DRX period longer than 2.56s, the average idle power consumption decreases dramatically. The following table shows average power consumption of the LTE UE, measured during the lab test, with extended DRX period 5.12s and 10.24s. The power consumption showed in the table is relative to the average power consumption for DRX period 2.56s.
	DRX period
	Average power consumption
(relative to the required power with DRX 2.56s)

	2.56s
	1

	5.12s
	.664

	10.24s
	.50


Table 1 LTE UE power consumption with extended DRX period
2.1 Idle stand-by time of MTC device
Idle stand-by time mainly depends on UE’s average power consumption in the idle state and battery volumn. But the battery life in real world also varies depending on many environmental factors. We do not consider those environmental factors here to simplify analysis. The following table shows expected ideal idle stand-by time of the MTC device relative to the stand-by time with 2.56s DRX period. The ideal stand-by time is calculated assuming no power loss.
	DRX period
	Idle stand-by time
(relative to the stand-by time with 2.56s DRX and 400mAh battery)

	
	400mAh battery
	1000mAh battery

	2.56s
	1
	2.5

	10.24s
	2.02
	5.04


Table 2 Relative idle stand-by time
As we can see in the table above, maximum DRX period of 10.24s can double idle stand-by time. It is easily expected that if we extend DRX period more than 10.24s, the idle stand-by time will be increased accordingly.
Proposal 1: RAN2 should consider extending DRX period to enhance idle stand-by time of MTC devices
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