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Introduction
In RAN2#75 after discussion it is agreed that background traffic analysis is of high importance.  This includes traffic from unattended phone with applications not in “active phase”. In RAN2 #75Bis several contributions are submitted based on background application traces collected from smart phones. Also as agreed now background traffic are categorise in two categories; i.e. light background traffic and heavy background traffic. In this contribution we analyse the simulation results from LTE simulator when the application trace collected from Android based smart phone is directly fed to the Simulator.
Discussion
In RAN2#75Bis [1] demonstrated the traces collected for facebook app running on android smart phone. Figure 1 shows the collected traces from [1]. The CDF of this trace is captured in TR 36.822 [x].
[image: image1.png]S0

s

o

10m

20m

T T T
30m 40m som

——=Time (in Minutes)=pe-

&om

70m

E

Number of Packetsemgs




Figure 1:Traffic pattern for Facebook App in Android
As it can be seen from the Facebook trace from Android there can be several minutes (close to 30minutes) gaps between burst and each burst lasting fro 2-3 seconds. From RRC connection point of view this long inter-burst gap doesn’t seem to be an issue from signalling overhead point of view with typical RRC connection release timer of 10seconds which can be observed in commercial networks. So we don’t think further simulation is required for Facebook application trace and other applications which have similar traces.

Similarly [2] demonstrated the traffic characteristics for Skype application when running in back ground in android smartphone. Figure 2 shows the collected traces from [2]. The CDF of this trace is captured in TR 36.822 [x].
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Figure 2: Traffic Pattern for Skype App in Android
It is evident from the traces that there are significant differences between the traffic characteristics of Skype and Facebook applications. This difference is primarily because of the level of data activity by respective application.
 The reason for this is Skype packets are more frequent but smaller in size. Whereas Facebook packets are larger in size but are less frequent. Irrespective of number of bytes to be sent once connection is opened it doesn’t matter from protocol point of view how many bytes are sent. What matters is how frequent packets need to be sent. Heavy background traffic such as that of Skype, can contribute to huge increase in signaling overhead and battery consumption. In order to analyze the effect of heavy background traffic on LTE networks, we fed the trace shown in Figure 2 directly into the LTE simulator with DRX functionality. In RAN2 #76 some companies submitted the simulation result for various applications and shown the behaviour of LTE. However in their simulation they have used the CDFs of the traces to generate the packet to feed the simulator. Whereas in our simulation we have directly fed the traces as it is to have more accurate behaviour. Details of the simulation parameters are given in Annexure. The Skype trace [2][3] is of total 5 hours and hence simulation was run for 5 hours.
Simulation Results

Figure 3 shows total number of connection open events, number of handovers, and number of reselections performed during the total simulation duration for different values of connection release timer [1 5 10 30 100] Seconds and different UE speeds [3 30 60 120] Kmph.
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Figure 3: Skype performance w.r.t Connected to Idle Release Timer Vs UE Speed
Observation 1: Connected to Idle Release timer has direct impact on number of connection request (so associated signalling overhead). The advantage of longer values of connected to Idle release timer diminishes at speed as low as 30 KMPH due to increased handovers.
Figure 4 shows the time UE spent in idle state and connected state with no DRX being configured. The simulation is run for different values of connection to release timer [1 5 10 30 100] seconds.
[image: image4.png]Idle Time, Connected Time in Minutes

300

H

150

100

50

‘Skype performance w.r.t Connected to Idle Release Timer

T

I (dle Time
I Connected Time

30
Connected to ldle Release Timer [1 5 10 30 100] Seconds

100




Figure 4: Skype performance w.r.t Connected to Idle Release timer
Figure 5 shows the time UE spent in idle state and connected state with DRX being configured. The simulation is run for different values of connection to release timer [1 5 10 30 100] seconds and DRX cycle length varying [40 80 160 320 640 1280 2560] ms.
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Figure 5: Skype Performance w.r.t Connected to Idle release timer Vs DRX
Observation 2: Higher values of connected to Idle release timer keeps UE in connected state for longer duration and hence higher power consumption. However; proper DRX settings can reduce the power consumption to a good extent.
Observation 3: Since background traffic are delay tolerant so obviously larger DRX cycle gives much better results. 

Observation 4: If eNB can determine that current running applications are background in nature then existing DRX mechanisms with higher DRX cycle length seems to be sufficient mechanism from UE battery power consumption point of view.
Proposal 1: Existing DRX mechanism with proper settings seems to be sufficient mechanisms for UE battery power savings point of view in case of background traffic.

Proposal 2: RAN2 should focus on signalling overhead optimisation aspect more for the work item of “RAN enhancements for diverse data applications”.
Proposal

In this contribution we have analysed the behaviour of Skype traffic in LTE simulator. Skype is representative of heavy background traffic. We propose:
Proposal 1: Existing DRX mechanism with proper settings seems to be sufficient mechanisms for UE battery power savings point of view in case of background traffic.

Proposal 2: RAN2 should focus on signalling overhead optimisation aspect more for the work item of “RAN enhancements for diverse data applications”.
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Annexure

Simulation parameters

	Feature/Parameter
	
	Value/Description

	DRX
	Long cycle length
Short cycle length
Short cycle duration

Inactivity timer

On duration timer
	80, 160, 320, 640, 1280, 2560 ms
40 ms
½ long cycle length (max 640 ms)

10 ms

5 ms

	RRC release timer
	
	1, 5, 10, 30, 100s

	Traffic model: background
	Skype Trace
	Skype Trace collected from Android Smartphone for 5 Hrs

	Bandwidth
	
	1.25MHz

	IFFT/FFT length
	
	128

	Duplexing
	
	FDD

	Number of sub-carriers
	
	72

	Sub-carrier spacing
	
	15 kHz

	Resource block bandwidth
	
	180 kHz

	Sub-frame length
	
	1 ms

	Reuse factor
	
	1

	Number of symbols per TTI
	
	14

	Number of data symbols per TTI
	
	11

	Number of control symbols per TTI
	
	3

	3GPP Macro Cell Scenario
	Cell layout
Inter site distance (ISD)

	57 sectors/19 BSs
500 m


	Distance-dependent path loss
	Macro cell model (TS 36.814, Model 1)
	128.1 + 37.6log10(r)

	BS Tx power
	
	46 dBm

	Shadowing
	Standard deviation
Correlation between cells/sectors
Correlation distance
	8 dB
0.5/1.0
50 m

	Multipath delay profile
	
	Typical Urban

	UE velocity
	
	0, 3, 30, 60, 120 km/h

	UE movement
	
	Same as Hetnet TR 36.839

	Handover (CONNECTED)
	Threshold
Hysteresis
Time to trigger
	2 dB
1 dB
200ms

	Radio link failure monitoring
	Qout threshold
Qin threshold
T310
	-8dB
-6 dB
1000 ms
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