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1
Introduction

This document presents further uplink performance results for the uplink DPCCH gating concept described in [1]. These results are also presented in a form of text proposal in [2].
2
Simulation assumptions
The following channels were active in the simulations: E-DPDCH, E-DPCCH and DPCCH. E-DPCCH and E-DPDCH channels were transmitted (and received) only on a need basis, i.e. only when data was transmitted in the uplink.

Different gating patterns were applied to the DPCCH channel:

· One E-DPCCH/E-DPDCH TTI transmitted every 20 ms / every 40 ms.

· DPCCH transmitted only when E-DPCCH/E-DPDCH is transmitted.
· As above and in addition the DPCCH preamble of 1,2,3,4 slots is transmitted before the E-DCH transmission.

As a release 6 reference case a continuous DPCCH transmission with the same E-DCH traffic models was considered. 

VoIP without silent periods was used as a traffic model in order to generate a natural pattern for transmission. The preamble length investigation is expected to be indifferent to the used data rate and the length of the gap (as long as the gap is long enough to cause real interruption to the closed loop power control).

Table 1: Simulation parameters

	Parameter
	Value
	Comment

	Channel model
	Pedestrian A, 3 km/h

Vehicular A, 30 km/h
	

	Data rates
	160 kbps (2ms TTI, SF8)

64 kbps (10 ms TTI, SF16)
	1 VoIP packet every 20 ms

2 VoIP packets every 40 ms

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0dB
	

	Power Control
	ON (error: 4%)
	1 dB step size

	Channel Estimation
	Realistic
	

	Rx Antennas
	2
	

	Eb/N0 dB
	E-DPxCH+DPCCH
	Average over both antennas

	HARQ
	On
	

	Traffic model
	VoIP with 100% voice activity
	320 bits every 20 ms / 640 bits every 40 ms


3
Simulation Results
3.1
Simulation results, 10 ms TTI
Simulation results for 10 ms TTI and 64 kbps instantaneous data rate (two new VoIP packets transmitted every 40 ms). If a retransmission overlaps with a new transmission the new transmission is postponed by one TTI.
Y-axis of figure 1 corresponds to the HARQ operating point indicating the throughput of an individual packet. Instantaneous data rate / throughput = average # of transmissions per packet.
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Figure 1: E-DCH performance with Gating, 10 ms TTI, 64 kbps instantaneous, 16 kbps average data rate
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Figure 1: E-DPCCH performance with gating, 10 ms TTI transmitted every 40 ms, HARQ on.

3.2
Simulation results, 2 ms TTI

Simulation results for 2 ms TTI and 160 kbps instantaneous data rate (a new VoIP packets transmitted every 20 ms). If a retransmission overlaps with a new transmission the new transmission is postponed by one TTI.

Y-axis of figure 3 corresponds to the HARQ operating point indicating the throughput of an individual packet. Instantaneous data rate / throughput = average # of transmissions per packet.
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Figure 2: E-DCH performance with Gating, 2 ms TTI, 160 kbps instantaneous, 16 kbps average data rate
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Figure 3: E-DPCCH performance with gating, 2 ms TTI transmitted every 20 ms, HARQ on.
4
Discussion and Conclusions

According to the results presented the need for a power control preamble before transmitting the E-DCH TTI after the gap is not obvious. From the simulation results shown it can be seen that the performance of the 10 ms TTI with gating is not much affected by the presence or length of the power control preamble. In PedA3 channel there is slight benefit from having a short preamble with low retransmission probability operating point for HARQ. With VehA30 channel there is no visible difference whether or not there is any preamble present. In both cases the gated DPCCH provided a better performance in terms of efficiency than the reference case with continuous DPCCH.
The 2 ms TTI results indicate, as can be expected, that the presence of the power control preamble after the DPCCH transmission gap and before the actual E-DCH transmission has somewhat more impact than with 10 ms TTI. Still with reasonable HARQ operating points (1.33 to 4 transmissions per packet) the E-DPDCH performance is not much impacted from the presence of a short power control preamble. A longer (3 or 4 slots) preamble starts to degrade the performance. The E-DPCCH performance of 2 ms TTI would clearly benefit from the power control preamble, but that could just as well be compensated with slightly higher E-DPCCH gain factor.

Finally, the performance impact of gating, if any, impacts the first E-DCH TTI transmitted after the gap. This can either be compensated by using a power control preamble as investigated in this document or accepting a higher BLER variance for the first TTI when reinitiating the transmission. 
These results are also presented in a text proposal from in [2].
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