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1. Introduction

In RAN#70, the DTX/DRX enhancements in CELL_FACH work item was approved [1]. One of the objectives is RAN1 related:
· Evaluate improvements in uplink resource utilization and uplink interference reduction (RAN1/2), i.e. DTX in CELL_FACH during the common E-DCH transmission phase. Based on the results of the evaluation, specify solution(s).

In this contribution, detailed design of potential solutions for DTX in CELL_FACH is provided. The main design focuses on how to DTX inactive E-DCH transmissions, i.e. DTX DPCCH, in the CELL_FACH state.

2. Discussion
As is discussed in [2], there are two ways to release the common E-DCH resource: explicit or implicit release. For the former way, it is up to the network to decide when the UE releases the common E-DCH resource by sending an explicit signaling. For the latter way, UE decides when to release the common E-DCH resource using a timer Tb by specific mechanisms. 
The common E-DCH resource is not released immediately after E-DCH transmission is complete in both cases. Between the end of the last E-DCH transmission and the time to release common E-DCH resource, called inactive E-DCH transmissions, only DPCCH is transmitted. When multiple common E-DCH resources are used in a cell, many inactive E-DCH transmissions would align in time and during that period only DPCCH would be transmitted generating uplink interference to the cell. To solve this issue, DTX of DPCCH can be introduced to mitigate the uplink interference generated by inactive E-DCH transmissions. The gains in cell throughput are shown in [3].
One solution for DTX in CELL_FACH can be similar to the DTX in CELL_DCH. DPCCH is transmitted according to DTX_cycle_1 or DTX_cycle_2 when there are no E-DCH activities. The DPCCH DTX cycle will be changed from DTX_cycle_1 to DTX_cycle_2 after a number of consecutive E-DCH TTIs without an E-DCH transmission. Considering the inactive E-DCH transmissions time is limited in CELL_FACH, for example 80ms, the concept of DTX cycle can be removed. This way, DPCCH is muted entirely when no E-DCH burst exists. In order to maintain power control and uplink synchronization, DPCCH preamble/postamble is still needed before/after E-DCH transmission. 
Proposal 1: DPCCH is muted entirely when no E-DCH burst exists.
As is specified in TS25.214 and TS25.331, two lengths for DPCCH preamble are already used in CELL_DCH. The shorter DPCCH preamble is associated with DTX_cycle_1 and the longer DPCCH preamble is associated with DTX_cycle_2. As is analyzed above, if DPCCH is muted entirely when no E-DCH burst exists, different DPCCH preamble length is needed since the difficulty for the network to recover the uplink synchronization and power control is different depending on the duration of the muted DPCCH period. If the duration of muted DPCCH period is short, a short DPCCH preamble is used. Otherwise, a long DPCCH preamble is used. The length of short/long preamble in CELL_ FACH can reuse the legacy values, i.e. [2, 4, 15] slots, which is configured by higher layers.

Proposal 2: Use short/long DPCCH preambles for DTX in CELL_FACH.
In order to enable the short/long DPCCH preambles for DTX in CELL_FACH, a threshold can be introduced to the timer in the implicit release procedure. As illustrated in Figure 1, if new E-DCH burst arrives between “timer start” and the new threshold, short DPCCH preamble will be sent before the E-DCH burst. If new E-DCH burst arrives between “new threshold” and “timer end”, long DPCCH preamble will be sent before the E-DCH burst. 
Proposal 3: Introduce a new threshold to the timer in the implicit release procedure to enable short/long DPCCH preambles.
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Figure 1 DTX in CELL_FACH with a new threshold
3. Conclusion
In this contribution, we provide detailed design of potential solutions for DTX in CELL_FACH state. One solution for DTX in CELL_FACH can be similar to the DTX in CELL_DCH. We propose:
Proposal 1: DPCCH is muted entirely when no E-DCH burst exists.

Proposal 2: Use short/long DPCCH preambles for DTX in CELL_FACH.
Proposal 3: Introduce a new threshold to the timer in the implicit release procedure to enable short/long DPCCH preambles.
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