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1 
Introduction

RAN2 decided to evaluate UE power consumption (for the radio part).

According to [1], the evaluation will use reference values for the relative UE power consumption in Tx subframes, Rx subframe (PDCCH only), Rx subframes (PDCCH+PDSCH) and DRX subframes, but the actual values are yet to be defined.
In this contribution we evaluate several DRX configurations for different types of traffic.
2 
Discussion

In order to minimise the UE power consumption, the eNB may configure the UE in RRC_CONNECTED with a long DRX cycle and a short DRX cycle if supported. The same DRX configuration will not be as efficient for different UEs depending on the service in use, such as IM, gaming or web browsing, as their traffic characteristics are very different. The long DRX cycle configuration must be compatible with the QoS requirements for each service in use and other parameters may be tuned for the most reduced UE power consumption.

In order to evaluate a DRX configuration, we calculate the following quantities:
-
Active Ratio: relative number of subframes in active time

-
PUCCH ratio: relative number of subframes with PUCCH transmission only (for SR, CQI and A/N)

-
PUSCH ratio: relative number of subframes with data transmission on PUSCH

-
PDSCH ratio: relative number of subframes in which the UE receives the PDSCH

-
Active time utilization ratio: (PUSCH ratio + PDSCH ratio) / Active ratio
-
DL average delay: the average delay (in ms) for downlink packet transmission over the air
2.1
Simulation results with different inactivity timers

2.1.1
IM

We simulated IM traffic according to the traffic captured in a real network (see statistical properties in annex of [2]) with OnDurationTimer = 2ms, Long DRX cycle = 512ms, No short DRX timer, Retransmission Timer = 4ms, InactivityTimer = 1, 2, 5, 10, 20, 40ms

Figure 2.1.1-1: Active, PUCCH, PUSCH and PDSCH ratios for IM traffic
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Figures 2.1.1-2/3: Average delay and Efficient ratio for IM traffic
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2.1.2
Background
We simulated background traffic according to the traffic captured in a real network (see statistical properties in annex of [2] with OnDurationTimer=2ms, long DRX Cycle = 512ms, no short DRX cycle, Retransmission timer = 4ms, InactivityTimer = 1, 2, 5, 10, 20, 40ms.

Figure 2.1.2-1: Active, PUCCH, PUSCH and PDSCH ratios for Background traffic
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Figures 2.1.2-2/3: Average delay and Efficient ratio for gaming traffic
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2.1.3
Gaming

We simulated gaming traffic according to [3] with OnDurationTimer=2ms, long DRX Cycle = 20ms, no short DRX cycle, Retransmission timer = 4ms, InactivityTimer = 1, 2, 5, 10, 20, 40ms.

Figure 2.1.3-1: Active, PUCCH, PUSCH and PDSCH ratios for gaming traffic
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Figures 2.1.3-2/3: Average delay and Efficient ratio for gaming traffic
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2.1.4 Web browsing
We simulated web browsing traffic according to [4] with OnDurationTimer=2ms, long DRX Cycle = 2.56s, short DRX cycle=20ms, short DRX cycle timer=100ms, Retransmission timer = 4ms, InactivityTimer = 1, 2, 5, 10, 20, 40ms.
Figure 2.1.4-1: Active, PUCCH, PUSCH and PDSCH ratios for web browsing traffic
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Figures 2.1.4-2/3: Average delay and Efficient ratio for web browsing traffic
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2.2
Simulation results with different long DRX cycles
In this section, we consider the possibility to adjust the long DRX cycle length for web browsing traffic. For IM and gaming, we already used a rather short value because the data do not come in bursts.

We simulated web browsing traffic according to [4] with OnDurationTimer=2ms, long DRX Cycle = 160ms, 320ms, 640ms, 1.28s, 2.56s, short DRX cycle=20ms, short DRX cycle timer=100ms, Retransmission timer = 4ms, InactivityTimer = 5ms.
Figure 2.2-1: Active, PUCCH, PUSCH and PDSCH ratios for web browsing traffic
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Figures 2.2-2/3: Average delay and Efficient ratio for web browsing traffic
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2.3
Summary
According to these results:

-
the length of the DRX Inactivity Timer greatly impacts the active time ratio

-
a short inactivity timer can further reduce the active ratio

-
the highest active time utilization ratio is 18%, 6%, 56%, 70% for IM, background, gaming and web browsing respectively

We propose to capture these results in [1].

3
Conclusion

We evaluated the "active time utilization ratio" (ratio of data transmission/reception subframes to active time) for IM, gaming and web browsing.

Proposal: we kindly ask RAN2 to consider these results for inclusion in the TR.
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5
Simulation Assumptions

Table 5-1: Simulation Assumptions

	Parameter
	Assumption

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Carrier frequency
	2GHz

	Cell layout
	Hexagonal grid, 19 sites, 3 cells per site, with wrap-around

	Number of UEs
	2 per cell

	Inter-site distance
	500m

	UE speed
	0Km/h

	
	

	
	

	
	

	
	

	Antenna configuration
	2 tx , 4 rx (CELL) ; 1 tx, 2 rx (UE)

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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The parameter 
[image: image20.wmf]etilt
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 is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Traffic model
	See Reference [2], [3] and [4].
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