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1. Introduction
Current TR [1] includes the description of DRX/DTX activity control under control of enhanced node B. Currently PHY, MAC and RRC are located in enhanced node B and it is not decided which layer this DRX/DTX activity control will be placed. Furthermore it is also needed to be discussed how this functionality should interact with other functionalities currently under consideration. In this contribution, we propose the location of this functionality and some principles for the interactions with other functionalities.
2. Discussion

2.1. DTX support on UL shared channel 
In DL shared channel description, the support of DRX activity cycle is included in the current TR. However a description of DTX supprt in UL shared channel seems to be missing in current TR. 

Hense it is proposed to include a similar description of support of DTX activity cycle for UL shared channel characteristics.

2.2. Location of DRX/DTX control functionality
Current TR is ambiguous in a sense which layer controls the DRX/DTX activity cycle. Potentially either MAC or RRC layer could control the activity cycle but it is unclear what benefits we could have this activity control in the lower layer. Looking at current agreed MAC and RRC functionality in Figure 1, it seems the following functionalities have closer interaction with DRX/DTX control; 

· Mobility functions including: UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;


· Establishment, maintenance and release of point to point Radio Bearers including configuration of radio resources for the Radio Bearers;


· Paging and Broadcast System Information

For example, DRX/DTX configuration should consider the UE inter-cell measurement. Hence it seems better to locate this functionality in RRC. Then the RRC layer informs the MAC layer scheduler of the configured activity cycles to optimize the radio resource utilization. 
Here it is proposed that the RRC layer configures and reconfigures the DRX/DTX activity cycle and the lower MAC sub-layer should respect the configured DRX/DTX cycle.
[image: image1.emf]Location of DRX/DTX Control Functionality

Location of DRX/DTX Control Functionality

Broadcast System

Information

Mobility

Control

Paging

In Sequence

Delivery

Scheduling

HARQ 

Retransmission

Logical to Physical

Channel Multiplexing

TFC

Selection

Establishment

RRC Connection

Measurement

Control: e.g. 

Neighboring cell

DRX/DTX

Control

MAC

RRC

Establishment of

Radio Bearer and 

Configuring Resource


Figure 1: Location of DRX/DTX Control

2.3. Interaction between HARQ and DRX/DTX cycle.
Currently the synchronous uplink HARQ and asynchronous downlink HARQ protocol is agreed for LTE. Since we propose to locate DRX/DTX control functionality at RRC layer, then the interaction between HARQ operation and DRX/DTX activity control should be considered. During HSDPA and HSUPA standardization, a similar discussion had been placed for compressed mode frame handling. Although the detail of DRX/DTX activity control has not been discussed so far, we could start the discussion from some basic principles as follows; 
· In the downlink


· 1st transmission should respect the configured DRX cycle;

· Asynchronous retransmission should respect the configured DRX cycle, e.g. delaying the retransmission;

· Some principles are needed for incorporating the configured DTX cycle with uplink ACK/NACKs

· In the uplink:

· 1st transmission should respect the configured DTX cycle;

· Synchronous retransmission should respect the configured DTX cycle, e.g. skipping the retransmission;


· Some principles are needed for incoporating the configured DRX cycle with downlink ACK/NACKs

3. Conclusion

In this contribution, we propose some clarifications and open points for DRX/DTX cycle management as shown below:
· Clarification of DTX support on uplink shared channel in section 5.2.2.

· Clarification of RRC entity as the management entity for DRX/DTX cycle in section 5.4.1.

· Clarification of Scheduler taking the configured DRX/DTX cycle into account in section 7.

· Added description on HARQ and DRX/DTX interaction in section 6.4
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