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1
Introduction

In the last two RAN2 meetings, DRX control in LTE was discussed. Emails discussion [1] captured the current working assumptions and existing proposals so far. 

This contribution gives our view on the DRX control, with a flexible DRX mechanism described.  
2
Flexible DRX control
In our view, DRX control in LTE should efficient and flexible to handle various UE capabilities and application traffic patterns. One possible flexible DRX control may include:

· Flexible control;

· Explicit signalling;

· UE-specific DRX levels;

2.1 Flexible DRX control
A preferred DRX control will enable the UE goes to desired DRX level quickly without heavy signalling overhead and delay. Some DRX level transition as shown in Figure 1 is desired. When “Data scheduled” bit received from L1/L2 control channel, the DRX level will not necessarily force to “continuous” level, for example for VoIP application traffic. In such a case, a more desired behaviour of DRX control would be that the NW can control the UE to go to a suitable and desired DRX level if needed. More importantly, it should be able to go to desired DRX level directly. 
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Figure 1: flexible DRX

Also, it will be nice without having to have multiple timer expirations before it can use long DRX. This gives the UE better power saving performance. 

In any given time, UE stays in one active DRX level, which is one of the levels in the possible DRX set.  RRC signalling will be used to reconfigure the possible DRX set. 
In general, we see the need of using explicit signalling for the DRX level transitions. However, we also see the benefit in the case of DRX interval extension when there is no MAC PDU for that UE ready for transmission. In such a case, using implicit transition (timer) can reduce signalling overhead.

2.2 Explicit DRX signalling

To enable the flexible DRX control in Fig 1, NW needs to tell explicitly which DRX level the UE should be in.     
Comparing the existing DRX control proposals, we tend to agree that MAC signalling provides an efficient and fast control. Evidently, L1/L2 control channel is less reliable and expensive comparing to MAC signalling in terms of radio resource efficiency. On the other hand, RRC signalling is slower than MAC signalling in general.  
As an example of such explicit DRX signalling, we show one potential signaling using 2 bits in MAC PDU. 2 bits can distinguish 4 cases of “which DRX period parameter to be used”. Example cases can be the following:
· Case 1: DRX period = 0, which means continuous reception;

· Case 2: DRX period = current RRC DRX period;

· Case 3: DRX period = next longer DRX period, use the DRX period longer than the current level;

· Case 4: DRX period = next shorter DRX period, use the DRX period shorter than the current level.
2.3 UE-specific DRX levels

In LTE, the traffic pattern and UE functionality (including battery capacity) are expected to be much more diversified than that in legacy cellular systems. For example, UEs may specify to receive only a portion of the possible applications traffic in the LTE system. Some of the UEs may not need to use DRX since it is not on battery. In other words, it would be nice to tailor the potential DRX levels for UE based on its capability and needs. 

NW configures the possible UE DRX levels via RRC signaling based on traffic pattern and their QoS requirement etc. Both the NW and UE are aware of the possible levels. When there is a need to update this list, a RRC signaling will be used. This will typically happen when new traffic is added or removed. Another case when this happen could be that UE’s battery capability significantly changed, for example, when the UE is in charger, or the UE is running short of battery. 
More specifically, it would be useful to have UE-specific DRX levels signalled between NW and UE. Such a UE-specific set can be a subset of the DRX levels as described in the chair’s summary on DRX from Jan 2007 meeting [2]. In our view, it may be beneficial if allowing some value outside of the levels defined in [2], which is subject to approval by NW. 

3
Conclusions

In this contribution, we conclude that explicit signalling for a flexible DRX control solution is necessary. With 2 bits in MAC signalling, we can explicitly control the DRX level, which will yield better power saving and fast adjustment.  
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