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[bookmark: _GoBack]1	Introduction
[bookmark: OLE_LINK6]During RAN#62, a Work Item on Further EUL enhancements was agreed. One of the objectives listed under the WID [1] is to introduce enhancements for DTX/DRX operation. There have been proposals to improve DRX performance for secondary carriers both in the same band and in dual band operation [2], [3], [4]. 
The following agreements have been made in this context:
· Autonomously deactivate the secondary carrier after the 2nd inactivity threshold is reached (instead of moving to 2nd DRX cycle)
· If the 2nd inactivity threshold has been reached, only the primary carrier can be used to transmit data to the UE during the 2nd DRX cycle on periods, and when data is received, reception on all carriers is resumed.
· The inactivity timer is common to all DL carriers, i.e. reset when HS-SCCH is received on any of the DL carriers.
· The above behavior is applicable to all secondary HS-DSCH carriers, regardless of whether they are on the same band as the primary HS-DSCH carrier or on a different band
This contribution presents a simple enhancement to enable further enhancements to DRX performance for smart-phone traffic that tends to be mostly background.
2	Smartphone Traffic patterns
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]In this section, results are presented from Facebook data activity on smartphones. The data collected represents the use of Facebook application for around 4 minutes. The activity consists of a variety of actions taken commonly on Facebook: viewing of pictures and videos, writing comments on threads, browsing of web-pages etc. Once the activity is completed, the phone is kept on for a further 19 minutes. 
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Figure 1: Data activity for facebook traffic on smartphones. All conections are overlapped. 
From Figure 1, we see that most of the connections close after 400 sec which correspond to the majority of the activity. In addition, there are periodic data transfers with small amounts of traffic with a periodicity of around 200 sec. This suggests that modern-day smart phone applications have a data traffic bursts followed by low-rate periodic data transfers to support background traffic. 
This traffic pattern implies that multiple carriers could be used during the data-intensive phase followed by single carrier usage for the background traffic (whenever it arrives). 
Hence, the defined mechanism, where all the carriers are switched on when data arrives, may not be ideal for battery savings to transport small amounts of background traffic. Note that while the Facebook tests demonstrated 200 sec periodicity, there could be many other applications that have much smaller periodicity making it important not to switch secondary carriers on for small chunks of data.
3	DRX enhancement
As in [4], upon reception of data in the primary carrier, the UE exits DRX mode and re-starts the Inactivity_Threshold_for_UE_DRX_cycle timer. In [4], all secondary carriers are activated except the ones that have been explicitly de-activated by an HS-SCCH order. 
Given the nature of smart phone traffic, it is preferable to keep the secondary carriers de-activated thereby saving battery life for the UE. If large amounts of data arrive at the NodeB buffers, then an explicit HS-SCCH order can be transmitted to activate the secondary carriers as needed.
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Figure 2: Activation of primary carrier after data reception but activation of secondary carrier after HS-SCCH order is executed.  
In the absence of this minor enhancement, it is possible that the UE would be constantly activating carriers that aren’t really used for data transmissions. While autonomous deactivations do assist in improving UE battery life, this enhancement can help optimize battery life further.
Proposal: After autonomous deactivation of secondary DL carriers, the carriers are kept deactivated even after reception of data from the primary serving HS-DSCH cell. HS-SCCH orders are used to reactivate the DL secondary serving cells as needed.

4	Conclusion
In this contribution, an enhancement to the DRX operation is discussed with regards to autonomous deactivation. Due to typical smartphone traffic patterns observed in common applications; it is considered that secondary carrier usage should be minimized to improve battery life performance. An example of the use of Facebook usage data is presented and it was observed that periodic background traffic is common after a high rate initial phase. Hence, the following proposal is made:
Proposal: After autonomous deactivation of secondary DL carriers, the carriers are kept deactivated even after reception of data from the primary serving HS-DSCH cell. HS-SCCH orders are used to reactivate the DL secondary serving cells as needed.
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