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1. Introduction

In this contribution we provide some considerations on DRX for LAA LTE. 
2. Discussion
The TR 36.889, states the following observation regarding the difference between DRX operation between a LAA carrier and a licensed carrier:

· (…) The difference in the case of LAA is that due to LBT there is no guarantee that the channel is obtained for scheduling the UE at the exact moment desired by the eNB. In addition, even if CCA succeeds, the transmitter (i.e., eNB) can only be occupying the channel for a limited time duration due to the limited maximum transmission duration requirement. This means that the DRX timers (on-duration, inactivity timer) should be long enough or DRX cycles should be short enough to allow time for obtaining access to the channel.
Hence, in order for scheduling over the LAA cell to be successful, the eNB needs to first acquire the channel while the UE is monitoring it.
Transmission bursts in LAA have very limited duration (in the order of 10ms or less). Consider the simple case of two LAA cells occupying the channel 50% of the time each. They would typically alternate transmission bursts every ~10ms. This means the UE has be monitoring the LAA cell at least every 10ms in order not to miss scheduling opportunities from its own cell. 

One can easily generalize the above problem to scenarios involving shorter transmission bursts and larger number of interferers, which may be very typical of LAA. For example, if the average burst is 4ms and there are 10 nodes contending for the channel, a DRX cycle larger than 4ms may incur an average scheduling delay of at least 4*10 = 40 ms on LAA. 
Once way to mitigate this issue is to schedule traffic on the licensed carrier, but this goes against the goal of LAA, which is to offload traffic to the LAA cell.  

Observation 1: It seems clear that very short DRX cycles would likely be required for efficient scheduling in LAA.

Under the current CA operation defining a very short DRX cycle for the LAA cell would force the licensed cell to also follow the same cycle. In the above example, a UE would be forced to wake up on all licensed and unlicensed carriers every 4ms, which is clearly very power inefficient. 

As another example, assume a UE with VoLTE traffic that is scheduled on the licensed carrier every 40ms and best effort traffic that is offloaded to the LAA cell. A DRX cycle of 40ms on the licensed cell and 4-10ms on the unlicensed cell would be very desirable from a power and scheduling point of view. On the other hand, a common configuration of 4ms would lead to 10 times more power consumed in monitoring the licensed carrier and without any clear performance improvement. 

Observation 2: Very short DRX cycles would lead to inefficient operation on the licensed carrier in terms of battery savings.
Therefore we make the following proposal:    

Proposal: RAN2 considers separate DRX configuration across licensed and unlicensed carriers for LAA LTE.

3. Conclusion
In this contribution we provide analysis of DRX for LAA LTE and consider the impact of a common DRX on the performance and battery savings of the UE.  Based on the analysis, the following proposal is made:

Proposal: RAN2 considers separate DRX configuration across licensed and unlicensed carriers for LAA LTE.
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