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1 Introduction

The 3GPP Work Item (WI) “DTX/DRX enhancements in CELL_FACH,” has been discussed during RAN1 #84 [1-5], and RAN1 #84bis [6-11]. From the state-of-art on the DTX enhancements area, the following conclusions can be read [12]:
“Conclusions on DTX improvements:

According to the CELL FACH traffic model studied during this work item, it was found that longer timers are impacting the cell capacity and the average blocking more significantly than shorter timers.”
On the other hand, and aiming at assessing the potential benefits of applying DTX in CELL_FACH, the following way forward has been agreed by the TSG RAN WG1:
“Evaluation will continue. Future simulations will include (but are not limited to) shorter timers (less than 80ms). 

It is foreseen that DTX can provide gains in two scenarios: 

· DTX during inactivity timer (i.e. prior to timer expiration)
· DTX during the time interval prior to retransmission”
This contribution addresses the second bullet by means of performing an investigation on the proposal of fully applying DTX on the uplink DPCCH prior an E-DCH retransmission in CELL_FACH.
2 Technical considerations on applying DTX on the DPCCH prior to an E-DCH retransmission in CELL_FACH
Until RAN1 #84bis, the discussions on the “DTX enhancements area in CELL_FACH” had been focused on assessing the potential gains that could be obtained by DTXing the uplink (UL) DPCCH as a function of the configured “Back-off” timer for the “implicit release of common E-DCH resources”. 

On this matter, as part of the way forward for quantifying the potential gains of introducing DTX in CELL_FACH, an extra possibility was raised [12], which had to do with assessing the potential benefits of applying DTX on the UL DPCCH prior to an E-DCH retransmission.
In this section, we analyse in detail the proposal of completely muting the UL DPCCH prior to an E-DCH retransmission. In Figure 1, a) shows the legacy operation, while b) depicts how the legacy procedures would be impacted after applying DTX on the UL DPCCH prior to an E-DCH retransmission in CELL_FACH.
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Figure 1: E-DCH re-transmission in CELL_FACH, a) without applying DTX on UL DPCCH (legacy), and b) when DTX is applied on the UL DPCC prior to an E-DCH retransmission.
In relation with Figure 1, the technical differences from a procedural and performance perspective are briefly described below:
a) From the upper part of Figure 1, it can be seen that due that the UL DPCCH is continuously transmitted prior to the E-DCH retransmission, the chances of successfully accomplishing a retransmission are much higher than in b). This because the inner loop power control will allow performing a retransmission with a more suitable power level, maintaining at the same time the uplink interference at a suitable level by means of keeping the “DL SIR ESTIMATE” as close as possible to the “DL SIR TARGET”. 
b) The bottom of Figure 1 addresses the proposal of applying DTX on UL DPCCH prior to an E-DCH retransmission, from which the following points can be highlighted.
1. Power control interruption: Due that there will be no DL SIR estimates delivered to the Network if the UL DPCCH is DTXed, then it won’t be possible to generate TPC commands to be transmitted in downlink (DL) prior to an E-DCH retransmission. This would mean that up to 21 TPC commands would be missed when the maximum gain from DTXing the UL DPCCH is obtained. Lacking power control during 21 slots won’t make possible to fulfil the “DL SIR TARGET” even if a maximum preamble length (15 slots) were used, this because the UE may still have a deviation of 6dB with respect to the “DL SIR TARGET”. Moreover, in some cases more interference would be generated in UL if a retransmission is performed with too high power as a consequence of the lack of power control.
2. Potential Gains: From b) we can see that for a 2ms TTI configuration the retransmission takes place 8 TTIs after the initial transmission has occurred. This means that the maximum gain that can be obtained by applying DTX on the UL DPCCH prior an E-DCH retransmission corresponds to applying muting on the UL DPCCH during 14ms, from which the potential gains are foreseen to be rather small. 
The analysis performed indicates that the impact on system’s performance is rather significant, while the potential gains are foreseen to be small.

Observation 1:  For a 2ms TTI configuration the maximum benefit corresponds to fully applying DTX on the UL DPCCH during 14ms, from which the potential gains are foreseen to be rather small.

Observation 2:  Applying DTX on the UL DPCCH prior to an E-DCH retransmission will mainly impact the inner loop power control, the “DL SIR TARGET” recovery, and the extra amount of interference generated in uplink.

3 Conclusions 

This contribution provides a one-on-one comparison between the legacy operation and the proposal of fully applying DTX on the UL DPCCH prior to an E-DCH retransmission. From the analysis performed the following points can be highlighted:
· In RAN1 #84bis [12], another possibility for obtaining gains from the proposal of introducing DTX in CELL_FACH was raised, which consists in applying DTX on the UL DPCCH prior to an E-DCH retransmission in CELL_FACH.
· Due that in the legacy E-DCH transmissions in CELL_FACH the UL DPCCH is continuously transmitted, the chances of successfully accomplishing a retransmission are much higher than in the case of fully applying DTX on the UL DPCCH prior to an E-DCH retransmission.

· The inner loop power control which is kept uninterrupted in the “common E-DCH transmissions in CELL_FACH”, will allow performing a retransmission with a more suitable power level, maintaining at the same time the uplink interference at a suitable level by means of keeping the “DL SIR ESTIMATE” as close as possible to the “DL SIR TARGET”.
· For the proposal of applying DTX on UL DPCCH prior to an E-DCH retransmission, the following technical considerations can be highlighted:

· Power control interruption: 

· For a 2ms TTI configuration, 21 TPC commands would be missed in order to achieve the maximum gain that could be obtained by applying DTX on the UL DPCCH prior to an E-DCH retransmission in CELL_FACH.
· Even if a maximum preamble length (15 slots) were used for compensating the lack of power control, there still may be an irreversible deviation of 6dB with respect to the “DL SIR TARGET”. 

· There is a risk of generating extra uplink interference if the retransmission is performed with too high power due to the lack of power control.

· Potential Gains:

· When a 2ms TTI configuration is assumed, the retransmission takes place 8 TTIs after the initial transmission has occurred. This means that the maximum gain that can be obtained corresponds to fully applying DTX on the UL DPCCH during 14ms, from which the potential gains are foreseen to be rather small. 
In general, the analysis performed in this contribution seems to indicate that the system will have to deal with a number of side effects that are not justified by the gains that could potential be obtained by applying DTX on the UL DPCCH prior to an E-DCH retransmission in CELL_FACH.

Based on the investigations presented in this contribution, the following observations have been made: 
Observation 1:  For a 2ms TTI configuration the maximum benefit corresponds to fully applying DTX on the UL DPCCH during 14ms, from which the potential gains are foreseen to be rather small.

Observation 2:  Applying DTX on the UL DPCCH prior to an E-DCH retransmission will mainly impact the inner loop power control, the “DL SIR TARGET” recovery, and the extra amount of interference generated in uplink.
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