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1. Introduction

In St. Louis meeting, we identified two solutions for DRX/DTX value update. That is, one level approach and two level approach. Firstly, we identify DRX/DTX behaviour per RB, since this is starting point to consider required DRX/DTX. Then, we discuss what kinds of DRX/DTX value update method are required based on required DRX/DTX behaviour per RB.
2. Discussion
2.1.  DRX/DTX behaviour per RB
In St. Louis meeting, RAN2 agreed that DRX/DTX allocation is UE based. This means that DRX/DTX allocation is decided per UE from signalling perspective. However, we need to consider DRX/DTX per RB from eNB and UE behaviour perspective as discussed in[1]. The reason is that DRX/DTX requirements are different among Radio Bearers (RBs). For example, following types can be considered.
· RB for Normal IP connection like web browsing and email (i.e. default bearer)
· DRX/DTX interval is decided by UE activity level. It is difficult to predict adequate DRX/DTX interval.

· Current traffic activity will be only known to MAC, since scheduling function locates in MAC. Therefore, MAC needs to control DRX.
· It’s important to consider UE battery consumption aspect based on the traffic activity.

· VoIP/Streaming RB

· Exact DRX/DTX interval can be defined if scheduling flexibility is not allowed. For example, 20ms or 180ms for VoIP is used.
· Both RRC and MAC can be used to set DRX/DTX interval at RB establishment or reconfiguration timing. However, if we also consider talk spurt period and silent period for VoIP, it’s preferable to use MAC because it would be faster.
· It’s important to consider UE battery consumption aspect based on DRX/DTX interval to support the service aspect like 20ms of AMR traffic. The longer DRX/DTX interval may impact QoS than normal IP connection like web. 
· Signalling Radio Bearer (SRB)

· Possible DRX/DTX interval is decided by delay requirement.
· Both RRC and MAC can be used to set DRX interval, since RRC know that RRC message are transmitted and MAC know SRB is transmitted.
· It’s important to consider UE battery consumption aspect. But, it’s up to on-going session.
As we can see above, different RB has different characteristic. Therefore, we think that DRX/DTX requirement is necessary to be set per RB. In addition, it’s better to use MAC for DRX/DTX handling, if we take account of behaviour for RB for normal IP connection. From VoIP/Streaming RB and SRB perspective, there is not so much difference. Therefore, it’s preferable to select MAC for DRX/DTX handling entity.
Proposal 1:  DRX/DTX requirement should be set per RB
Proposal 2:  DRX/DTX should be handled by MAC per UE. MAC should take into account different DRX/DTX requirement per RB.
2.2.  Explicit and implicit trigger

Two proposals to handle DRX/DTX are discussed as one level approach and two level approach[2]. Main difference between these two is whether to use implicit trigger to change DRX/DTX. To further elaborate implicit trigger, we discuss following two possibilities.

Case1: Implicit trigger to expand DRX/DTX interval

· Timer is used for this trigger. That is, UE expands DRX/ DTX, if UE has no traffic during some period.

Case2: Implicit trigger to shorten DRX/DTX interval

· Data transmission is used for this trigger. That is, UE shortens DRX/DTX, if UE transmits/receives the traffic. DRX/DTX interval after data transmission/reception is decided based on DRX/DTX requirement per RB.
We think explicit signaling anyway needs to be supported. Therefore, scenario which could be supported by explicit signaling should be only supported by explicit signaling to simplify the system. From this aspect, Case1 can be supported by explicit signaling, since UE can receive explicit signaling from eNB at timing of timer expiry (if timer is assumed). The amount of the signaling won’t be required so frequently as we assume the change of DRX/DTX interval would be once per 100ms or longer. Therefore, Case1 is not necessary to be supported by implicit trigger.
In Case2, different behaviours for downlink and uplink would be necessary. eNB can send explicit signaling with downlink data. Therefore, downlink in Case2 can be supported by explicit signaling. However, in uplink, eNB needs to judge whether DRX/DTX change should be done or not after uplink data reception. If active interval is not so long, it’s difficult for UE to receive explicit signaling from eNB during the active interval. Therefore, it will be safe to support implicit trigger for this scenario. 
We illustrates possible signaling and DRX/DTX behaviour for explicit signaling case and implicit trigger case in Figure 1 and Figure 2 respectively. As illustrated in Figure 1, UE is informed Active period and Sleeping period as information for DRX/DTX from eNB by explicit signaling. This behaviour was also discussed in [3]. In case of implicit trigger, as stated in Figure 2, UL transmission is used to shorten DRX/DTX interval. 
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Figure 1: Signalling and DRX/DTX behaviour for explicit signaling case
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Figure 2: Signalling and DRX/DTX behaviour for implicit trigger case

Proposal 3:  Explicit signaling should be used as much as possible for the simplicity
Proposal 4:  Implicit trigger should be only supported to shorten DRX/DTX interval after UL transmission
3. Conclusion
We discussed DRX/DTX handling in this document. We propose RAN2 discuss DRX/DTX handling behaviour based on section2. We also propose that RAN2 agree following proposal listed in section2.
Proposal 1:  DRX/DTX requirement should be set per RB
Proposal 2:  DRX/DTX should be handled by MAC per UE. MAC should take into account different DRX/DTX requirement per RB.
Proposal 3:  Explicit signaling should be used as much as possible for the simplicity
Proposal 4:  Implicit trigger should be only supported to shorten DRX/DTX interval after UL transmission
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