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1 Introduction

For the DRX mechanism in enhanced CELL_FACH state for LCR TDD proposed in [1], the agreements at the RAN2#62bis meeting are that UE can deactivate DRX mode in case of DL/UL data transmission and that associating DRX pattern with SFN can be adopted in LCR TDD. There are two protection timer proposed in the DRX mechanism of [1]. And whether the two timers, namely T_Delay and T_Threshold, can be combined into one or not is still open. Analysis and proposal are presented in this contribution about the open issue above.
2 Dicussion
2.1 The two protection timers

The procedure how the two timers work in [1] is simply quoted here.

In case that DL control message triggers UE to deactivate DRX mode, UE starts a timer named T_Delay when receives DL control message and responds on UL. If UE receives its DL control message again during the running period of timer T_Delay, UE restarts timer T_Delay after UL feedback. Timer T_Delay will be stopped when it expires.

In case that UL data transmission triggers UE to deactivate DRX mode, UE piggybacks SI in the last MAC-e PDU to inform Node B that there is no data in its buffer to be transmitted. If UE receives the acknowledgement for this MAC-e PDU, UE will start or restart a timer named T_Threshold. If UE has UL data to transmit again during the running period of timer T_ Threshold, it will stop timer T_ Threshold after sending SI on E-RUCCH. Timer T_ Threshold will be stopped when it expires.

Only one instance of timer T_Delay and T_Threshold respectively is running at any time and if both the two timers expire, UE activates DRX mode.
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Fig 1  The proposed DRX Mechanism 

Open issue: 

· Whether the two timers, namely T_Delay and T_Threshold, can be combined into one or not.

Based on the subscription above, it can be known that the two timers are independent according to DRX mechanism presented in [1]. Since the purposes for these two timers are different, they may have different values.

The main purposes of timer T_Delay are listed as follows:

· T_Delay provides a period of protection time to avoid UE entering DRX too early and changing between DRX and RX mode too frequently. Without this protection timer, it may lead to extra waiting delay if UE deactivates DRX mode before Node B finishes DL data transmission.

· Regarding the cases when there is retransmission of DL data, T_Delay helps to reduce DL transmission delay because retransmission can not be successfully finished during one RX burst in most case and thus data retransmissions may be delayed to next RX burst.

· It is allowed to transmit in downlink continuously if T_Delay does not expire. If DRX cyle is large, UE may lose its uplink synchronization between two DRX cycles. Synchronization command from Node B should be needed every time without T_Delay when downlink data transmission happens in RX burst. And there should be less opportunity left for data transmission in one RX burst after UE’s regaining synchronization which would result in increase of transmission delay.
The main purposes of timer T_Threshold are listed as follows:

· Using of T_Threshold could avoid misunderstanding between UE and Node B about whether UE is in DRX mode or not. Misunderstanding may occur when arrival of ACK out of order due to HARQ scheme or NACK is detected as ACK by UE. For example, in case that UE piggybacks SI in the last MAC-e PDU to inform Node B that there is no data to be transmitted and Node B feedbacks NACK, if UE wrongly detects NACK as ACK, Node B would schedule UE again while UE enters DRX mode. In this case, resources are allocated while UE doesn’t receive anything. Applying T_Threshold can solve such problem.
· Since UL transmission is associated with DL transmission in most cases, T_Threshold is helpful to reduce DL awaiting delay since Node B need not wait for transmission until next RX Burst.

Furthermore, the start or restart of timer T_Delay and T_Threshold are relative to DL and UL data transmission respectively according to [1] and the procedure of running are independent with each other. Maintenance and operation of the timers are simple for both UE and Node B. If the two timers are combined into one, DL and UL data transmission should be considered together and the interactive procedures between DL and UL could both affect the status of the two timers which results in much more complexity in maintenance of timer mechanism.

As analysis above, it is proposed to keep the two independent timers from the view of simplicity of DRX mechanism.

Proposal: The two independent timers relative to DL and UL respectively are kept in the DRX mechanism, but can have different value configured. 

3 Proposal
It is suggested to take the proposal presented in this contribution into account when discussing DRX mechanism in enhanced CELL_FACH state for LCR TDD.
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