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1. Introduction
In this contribution we describe a mechanism for flexible DRX [1] operation that allows eNode B to exploits data traffic activity as well and scheduling decisions to minimize battery consumption at UE. 
2. Flexible DRX
It is proposed in this contribution that DRX interval is controlled to conform to the traffic characteristic of the data source. In order to minimize the signalling overhead it is proposed that users be grouped, and each UE in the group be assigned a bitmap location, as indicated in Figure 1.
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Figure 1: Bitmap for DRX interval indication. 
Two DRX intervals would be configured with RRC signalling, basic DRX interval and the extended DRX interval. As shown in Figure 1, L1/L2 control signalling would be used to control which DRX interval would be applied at UE. DRX bitmap would be signalled periodically, in a similar fashion as the Paging Indicator Channel (PICH). The bitmap interpretation at the UE would be the following: 
· If the UE decodes 0 at the bitmap location corresponding to the UE, the basic DRX interval would apply for the following X ms (for example, signalling period of X=20 ms would be reasonable) is applied by UE

· UE applies basic DRX interval if it fails to decode the bitmap

· If the UE decodes 1 at the bitmap location corresponding to the UE, extended DRX interval would apply for the following X ms can be applied by UE

An example of flexible DRX operation is illustrated in Figure 2.
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Figure 2: Flexible DRX operation 

2.1. Benefits
Flexible DRX interval adjusts to traffic characteristics, since extended DRX interval during periods of sort periods of inactivity:
· Allows DRX even during periods of activity (accounts for scheduling policy)
· For example, VoIP with bundling may allow scheduling every 40 ms

· Robust design

· UE utilizes nominal DRX cycle if L1/L2 control channel bitmap is not decoded

· Low overhead

· No need to target UEs in very bad radio conditions

· All that happens is that their battery life is shorter

2.2. Overhead estimate

Consider 5 MHz system (288 tones) and signaling interval of X=20 ms. The assumptions are as follows:
· 48 bits L1/L2 control channel

· 32 UEs per bitmap

· Code rate 1/3

· 144 symbols or 72 tones

· Required SNIR per tone

· -3 dB (target ~90% of UEs at PER=10%) 

· Overhead per L1/L2 control channel

· 1/(14*(288/72)*X)=0.089%; for X=20 (ms)
Overhead as a function of number of UEs and signaling period X is illustrated in Table 1.
Table 1: Downlink signalling overhead
	# of UEs
	160
	320
	480

	X=10 ms
	0.89%
	1.78%
	2.68%

	X=20 ms
	0.45%
	0.89
	1.34%


3. Conclusion
We conclude that flexible DRX mode can exploit traffic source characteristics and scheduling policy and maximize battery life at UE with negligible impact on downlink system overhead.
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