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1. 
Introduction

This document presents further link level results evaluating the Uplink DPCCH Gating concept described in the TR25.903. These results investigate the usefulness of different power control preamble lengths before the E-DCH transmission and the power control stability.

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 / 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. Single transmissions were considered, i.e. HARQ was disabled. Similar transmission pattern for DPCCH could be used for idle users and the results can be considered more general than for VoIP only. 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)

320 kbps (2 ms TTI, SF4)
	1 VoIP packet every 20ms

2 VoIP packets every 40 ms

	E-DPDCH/DPCCH
	8 dB
	Aed = 38/15

	E-DPCCH/DPCCH
	0dB
	Aec = 15/15

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

	Channel Estimation
	Ideal
	Ideal channel estimation used in order to isolate the impact to power control

	Rx Antennas
	2
	

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

	HARQ
	Off
	

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


3. 
Simulation results

3.1
Simulated cases

All the cases simulated transmit one 2 ms E-DCH TTI every 20 ms with. The reference case has a continuous DPCCH corresponding to Release 6 specifications (Figure 1). The other cases are ideally gated DPCCH (Figure 2) and gated DPCCH with preambles of different lengths (Figure 3).
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Figure 1: The reference case with continuous DPCCH (Release 6).
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Figure 2: Fully gated DPCCH, DPCCH transmitted only when E-DCH transmitted (no preamble)
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Figure 3: Gated DPCCH with a preamble

3.2
Simulation results

In the following figures, simulation results are presented for the cases considered. 
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Figure 4: BLER vs. Ec/No for different preamble lengths. Vehicular A, 30 km/h
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Figure 5: BLER vs. Ec/No for different preamble lengths. Pedestrian A, 3 km/h

From figures 4 and 5 above it can be seen that with the simulated cases the pattern with no preamble performs at least as well as the cases with preamble with initial transmission BLER of ~25% or more. In all simulated cases the one-slot preamble works well down to around 10% initial transmission BLER. There seems to be a limited gain from extending the preamble beyond three slots in any reasonable initial BLER operating point.
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Figure 6: Average SIR error for different preamble lengths and for continuous DPCCH for one E-DCH transmitted every 20 and every 40 ms.

In figure 6 above the experienced SIR error during the E-DPCCH/E-DPDCH transmission is shown with the one 2 ms E-DCH TTI transmitted every 20 ms, and with one 2 ms TTI transmitted every 40 ms. The SIR error was defined as 

SIRerror = | SIRtarget – SIRreceived | and calculated over those slots where E-DPCCH/E-DPDCH were transmitted.

The results show how the power control recovers from the break in the power control loop with different DPCCH power control preamble lengths when comparing to the continuously transmitted DPCCH.

As expected, the longer the preamble length the closer the SIR error is to the Rel-6 reference case with continuous DPCCH. The benefit of increasing the length of the preamble starts to saturate at three slots with the used power control step size of 1 dB except with Pedestrian A and 36…38 ms long break in the power control loop. With vehicular channel model the different gap length did not have an impact to the experienced power control error.

4.
Conclusions

The results shown in this document in addition to the results shown in RAN1#42bis [1] give an indication of the link performance of the uplink DPCCH gating. In these documents the uplink DPCCH gating gains have been shown using a VoIP traffic model but the observations related to power control behaviour are independent from the traffic model used. The results in this document indicate that the power control loop recovers quite well after the break with a short power control preamble and that the gap length (provided that it is long enough to cause a real break in the PC loop) has little correlation to the experienced power control behaviour. 
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