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1.  Introduction

This contribution discusses criteria and procedures for updating DRX values. At first the criteria for DRX value  update is listed and the range of DRX values is discussed. Secondly a general description of DRX control procedures is given. We believe that MAC signalling enhances the RRC level signalling to realise flexible and efficient DRX control.
2. Discussion
2.1 Criteria for updating DRX values

It is envisaged that there may be several triggering criteria that may prompt the activation, deactivation and reconfiguration of the DRX.
1) Downlink data arrival in the eNB buffer or no data activity:
Depending on the amount of data and QoS requirement, the eNB decides the appropriate DRX value including continuous reception, i.e. deactivation of DRX
2) Uplink access:
Depending on the amount of data, QoS requirement and uplink access cause, which may be reported to the eNB in scheduling request, the eNB will decide the appropriate DRX value including continuous reception. For example, if the uplink access is due to high priority signalling such as measurement report for handover, the eNB may instruct the UE to go to continuous reception.

3) Location and mobility:
Assuming that accurate detection of high mobility and cell edge location is possible the eNB should maintain the lower DRX values for the UE in high mobility or at the cell edge, in order to enable responsive signalling.

In order to comply with the requirement in 25.913 to minimise the power consumption in the UE clearly the DRX needs to be activated whenever possible and that efficient and reliable signalling must be supported. It is therefore considered that the following points will be required to support this.

4) No data activity in certain period
To reduce the amount of downlink signalling, the UE should be able to autonomously increase DRX value according to the rules provided by the eNB and signalled using RRC.

5) Utilisation of Application traffic analysis
In certain types of applications the higher layer protocols in the UE may indicate immediate DRX activation, e.g. reception of content-length header enables the HTTP to detect the end of data transmission. Therefore sending a scheduling request with UL buffer = 0 from the UE may trigger the eNB immediately into activating the DRX. 

2.2 DRX values

As discussed in the previous meeting, there may be many more DRX values in LTE than UTRA to support from VOIP type traffic to background traffic, e.g. 10ms, 20ms 40ms,…, 1s, 2s and 4s. We think that wide range of DRX values should be supported. However, a certain type of traffic only requires a small subset of the total DRX values.
We propose that the RRC signalling should firstly configure a set of actual DRX values which would be applicable for each of the types of service and also provide an index to the value. This index value should then be used in the DRX configuration, rather than signalling the actual value to enable efficient reconfiguration and control in the subsequent steps, e.g. by MAC signalling. 
2.3 Procedures for updating DRX values
There should be two steps to DRX signalling to satisfy the criteria listed in the section 2.1. In the first step, DRX parameters should be configured by the eNB via RRC. Such parameters should include subsets of the DRX values for the UE. The RRC should provide the first step of DRX control when a radio bear is setup or reconfigured. 

The second step of control should provide DRX activation, deactivation and reconfiguration in a more efficient manner than using RRC signalling under the control of the eNB, in order to reduce resource usage and to enable fast and accurate control. Examples of general control procedures are shown below.
1) From continuous to DRX reception
When a radio bearer is setup, it can be assumed that continuous reception is used and continued until the amount of data flow becomes lower than a certain threshold. MAC PDU header or MAC control PDU should be used for the DRX activation in order to respond the traffic flow status fast and accurately. 

Another scenario is that the UE sends a scheduling request with the indication that UE UL buffer is empty in order to suggest the eNB to activate DRX immediately. The behaviour is dependent on whether applications or higher layer protocols recognises and signals the end of data transfer.
2) DRX value increment and decrement
For the same reason stated in 1), the MAC PDU header or MAC control PDU should be used for DRX value reconfiguration. To improve the battery life, autonomous incrementation of DRX value by the UE according to rules set by the eNB should be possible. However, that behaviour is not preferred when the UE is performing measurements for handovers, the eNB should be able to indicate to the UE when to activate and deactivate the automatic DRX incrementation. 
3) DRX reconfiguration due to uplink access
When configured with a long DRX period, we assume that the UE has no scheduling grant. When uplink data arrives, the UE will initiate the random access procedure for uplink data transfer. The UE will send a scheduling request to obtain uplink resources. A cause value, e.g., high priority signalling is indicated in order to distinguish the urgency of the uplink information in addition to the buffer status, etc. The eNB returns the appropriate DRX value, such as deactivation, in the response to the scheduling request.
R2-070265 [1] proposes the use of L1/L2 control channel to indicate 2nd level DRX activation. Since L1/L2 control channel resource is very limited, the range and flexibility of control which can be provided is restricted. The use of MAC header or MAC control PDU has some issues such as DRX de-synchronization caused by HARQ feedback detection errors, as described in the contribution [2]. However it is envisaged that this issue can be overcome by the techniques discussed in the contribution [3].
3. Conclusion
In the above analysis we show that there is a need to support quick activation and efficient signalling for DRX control, in order to maximise the power consumption of terminals. We propose RAN2 to agree on
1) Two step DRX procedures are required where the DRX parameters are configured by RRC and actual control (activation, deactivation and reconfiguration) is performed by MAC signalling.
2) A set of actual DRX values are configured by RRC and an index is used by MAC signalling to indicate an actual DRX value efficiently.
3) Uplink access cause value should be included in the scheduling request to enable the eNB efficient control of DRX settings.
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