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1 Introduction

There exists the requirement of saving UE battery life and improving resource utility efficiency in enhanced CELL_FACH state for LCR TDD. 
This contribution focus on the DRX mechanism in enhanced CELL_FACH state for LCR TDD and a proposed solution is presented.
2 Dicussion
2.1 DRX mechanism in CELL_FACH enhancement of FDD
In FDD CELL_FACH enhancement, it is considered that the time UE staying in CELL_DCH state is relatively short and the aim of battery saving is achieved by transferring UE to CELL/URA_PCH state and DRX for PICH. However, frequent states transition causes much signaling overhead. Thus a WI “Enhanced UE DRX for FDD” is proposed on study of uplink CELL_FACH enhancement, which focuses on DRX mechanism in the CELL_FACH state.

DRX is only allowed when E-RNTI or dedicated H-RNTI is allocated for UE in CELL_FACH enhancement. A fixed DRX pattern is defined which is constantly used for the whole period that UE is in CELL_FACH state except that when E-DCH resources are allocated to UE. The DRX pattern is parameterized by DRX cycle and RX burst. The DRX cycle is associated with SFN. Both UE and Node B follow the fixed DRX pattern derived from RNTI of UE. When E-DCH resources are allocated to UE, this UE begins to receive continuously on downlink, i.e., the UE downlink continuous reception is triggered by allocation of uplink E-DCH resources. After the E-DCH resources are released, UE initiates an inactivity timer which will not be interrupted if the UE receives data during this period and is stopped if UE have E-DCH resource allocation again. And if the timer expires, UE will go back to follow the configured pattern. The DRX mechanism in FDD CELL_FACH enhancement is illustrated in Figure1.
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Figure1 DRX mechanism in FDD CELL_FACH enhancement

2.2 Considering for LCR TDD
There are several aspects need to be considered for LCR TDD DRX mechanism in enhanced CELL_FACH:

1) UE can deactivate DRX mode in case of DL data transmission
For FDD, rapid repetition without feedback is used in DL CELL_FACH enhancement. Due to lack of UE’s feedback, it is not reliable to let Node B trigger UE to deactivate DRX mode in case of DL data transmission. Thus fixed DRX pattern is applied in FDD. While for LCR TDD, since UE can feedback on HS-SICH if there is synchronization in UL, it is possible for Node B to trigger UE to deactivate DRX mode and more flexible trigger mechanism can be considered.
2) UE can deactivate DRX mode in case of E-RUCCH transmission

For FDD, UL data transmission can trigger UE to deactivate DRX mode in CELL_FACH enhancement. Since there is E-RUCCH for LCR TDD to inform Node B that there are data in UE’s buffer to be transmitted, UE can deactivate DRX mode in case of E-RUCCH transmission. After E-RUCCH transmission, UE has to monitor E-AGCH continuously and monitor HS-SCCH as well which is helpful to reduce HS-SCCH delay.
3) Associating DRX pattern with SFN can be adopted in LCR TDD
For FDD DRX mechanism in CELL_FACH enhancement, DRX pattern is associated with SFN. By this mechanism, Node B knows the exact time UE deactivate DRX mode, which helps Node B to keep in step with UE about UE’s DRX/RX status and thus, to minimize the possibility of misunderstanding with UE. This scheme can also be adopted when considering DRX mechanism in LCR TDD system.

3 DRX mechanism in LCR TDD enhanced CELL_FACH
The DRX mechanism proposed in this contribution is applied only when E-RNTI or dedicated H-RNTI has been allocated for a UE. DRX pattern is associated with SFN or CFN. DRX cycle, RX burst and related timers are informed to UE via RRC signaling. 
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Figure 2 DRX mechanism in LCR TDD enhanced CELL_FACH
The mechanism is illustrated as figure 2 and detailed as following:

UE operation:

· Triggers

UE will deactivate DRX mode under any of the below conditions:

· If UE received its own control message on DL and feedback on UL channel.

· If UE has UL data to transmit, i.e., once UE sends SI on E-RUCCH to Node B, UE begins to receive continuously on DL and UE will stay in RX state during the whole UL data transmission period.

· Timers
· 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.

· If both the two conditions below are satisfied at the same time, UE activates DRX mode:

· Expiration of T_Delay.
· Expiration of T_Threshold.

Node B operation:
· Triggers and timers

Node B will consider that UE has deactivated DRX mode If any of the below conditions is satisfied:

· Node B has sent DL control message and received related feedback from UE on UL. In this case, Node B starts or restarts the timer T_Delay.
· Node B has received SI via E-RUCCH indicating that UE has UL data to transmit. In this case, if Node B detects that SI carried on E-RUCCH or piggybacked on MAC-e PDU indicates UE has no more UL data to transmit, Node B will start or restart the timer T_ Threshold when sending acknowledgement for this transmission.
· Node B will consider that UE has activated DRX mode if both the two conditions below are satisfied at the same time:
· Expiration of T_Delay.
· Expiration of T_Threshold.
Summary:
The scheme presented above has some advantages shown as following:

1）Activation/deactivation of UE’s DRX mode is triggered by existing data transmission scheme and there is no need to introduce extra control signaling. Thus this scheme is helpful to reduce transmission delay and save control overhead.

2）Since DRX pattern is associated with SFN or CFN, both UE and UTRAN know exactly of UE’s DRX status. In comparison with the ways of implicit timer, this scheme can minimize the possibility of misunderstanding between UE and Node B.

3）In this scheme, Node B considers UE leave DRX mode after receiving UL feedback from in DL triggered case. Similarly, UE activates DRX mode only after receiving feedback from Node B in UL triggered case. This can further decrease the possibility of misunderstanding of UE’s DRX status between UE and UTRAN.

4）By using timers, this scheme can reduce transmission delay in some cases and avoid UE from unnecessary transition between DRX and RX status in comparison with the way of fixed DRX pattern.

4 Proposal
It is proposed to take the scheme presented in this contribution into account when discussing DRX mechanism in LCR TDD HSPA evolution system.

5 Reference
[1] R2-080362, Cell_FACH DRX, Nokia Corporation, Nokia Siemens, RAN2#60bis
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