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1 Introduction

In this document the potential benefits of DRX configuration switching are looked at. Applications with both background and interactive traffic are simulated and two schemes are explored: 
·  Scheme 1: A single DRX configuration with long DRX + Short DRX, where the short DRX and inactivity timer configuration are set to provide good latency for interactive traffic and the long DRX period is set to provide good power saving for background state. 

·  Scheme 2: Different DRX configurations (only single level DRX) are used for interactive vs background traffic, and the configurations are set similarly to Scheme 1. 

2 Parameters
Table 1: Scheme 1 DRX configuration
	Item
	Description 

	long cycle length (ms)
	1024

	inactivity timer (ms)
	30

	short cycle length (ms)
	128

	short cycle timer
	4 (no of cycles in short DRX)

	on duration (ms)
	4


Table 2: Scheme 2 DRX configurations
	Item
	Description 

	cycle length, background traffic (ms)
	1024

	inactivity timer, background traffic (ms)
	2

	cycle length, interactive traffic (ms)
	128

	inactivity timer, interactive traffic (ms)
	30

	on duration (ms)
	4


Table 3: “Skype” traffic trace, DL only
	Item
	Description 

	Background traffic
	0.41 packets/s

	Interactive messaging traffic
	2.04 packets/s


Table 4: “Facebook” traffic trace
	Item
	Description 

	Background traffic
	0.0029 packets/s 
(very light traffic)

	Interactive messaging traffic
	2.08 packets/s
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The DRX parameters are set with the following considerations: 

·  On-duration is set in all cases to 4ms, giving some scheduling flexibility that might be needed at high load, for sufficient likelihood to serve all users. The on-duration would mainly be set based on scheduler implementation and traffic dimensioning at high load.

·  For background traffic, latency does not matter, and a short scheduling occasion each second is sufficient. The periodicity could have been chosen even longer, with some additional gain.

·  For interactive messaging traffic, we assume that latency of up to 128ms is acceptable, and would probably not involve any user-noticeable delay problem. For real-time gaming etc latency starts to be noticeable at 60ms and up. Thus 128 ms periodicity should give optimal power saving. 

·  Setting the inactivity timer to 30ms allows to serve a majority of interactive traffic packets during this time (from CDF of inter-arrival time)

·  Setting short DRX duration to 0.5s allows to handle most of interactive packets within the short DRX (from CDF of inter-arrival time)

I.e. we have attempted to set DRX parameters “optimally” from a heuristic analysis of QoS requirements and traffic arrival patterns for the two applications. 

Results
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Figures 1&2: active time ratio and avg delay, Facebook traffic
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Figure 3: Packet delay, Facebook
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Figures 4&5: active time ratio and avg delay, Skype traffic
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Figure 6: Packet delay, Skype
Observations, interactive: 
·  With the single DRX configuration (long + short) it is possible to have short latency for most interactive packets, however there is a “tail”, i.e. a significant number of packets with > 200ms latency, i.e. this would probably be noticed by a user. 

·  With the dual DRX configuration, where interactive DRX configuration is assumed as soon as the UE is in interactive mode, the latency is always “short”. 

Conclusion 1: Dual DRX configurations may give better QoS for interactive traffic. 
Observations, background: 

·  The dual DRX configuration for background traffic do not give much additional power saving for the very sparse traffic (1-0.39/0.40): 2.5% additional saving. This is however not surprising as the traffic is very sparse with a avg IAT of 350s.

·  The dual DRX configuration for background traffic do give some additional power saving for the heavier skype background traffic compared to single DRX configuration (short+long) (1-0.42/0.90) = 53% better.
Conclusion 2: Dual DRX configuration may give significant power saving for heavy background traffic. 
3 Conclusions 

Conclusion 1: Dual DRX configurations may give better QoS for interactive traffic. 

Conclusion 2: Dual DRX configuration may give significant power saving for heavy background traffic. 
Conclusion 3: It is worthwhile to consider switching DRX configurations, e.g. based on interactive/non-interactive state of the UE. 
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