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1
Introduction

The objective of the WI for “Continuous Connectivity for Packet Data Users” [1] is to reduce the overhead of physical control channels or related signalling messages of packet data users in order to significantly increase the number of packet data users that can be kept efficiently in CELL_DCH state over a longer time period.

The concept “Uplink DPCCH Gating” is described in [1]. The idea is simply to turn off the DPCCH whenever no data or HS-DPCCH is transmitted. This is an appealing approach which has the potential to significantly reduce overhead and thereby improve the overall air interface resources. On the other hand, turning off the DPCCH raises a number of questions regarding link level performance. This is treated in e.g. [1,2,3,4].

This contribution provides further link level results, including BLER and throughput results for various gating patterns and channel models. The simulations were run without retransmissions, which should be sufficient for the purpose of this document, which is to verify that the radio link can remain stable when the UL DPCCH is gated. In order to obtain absolute capacity gain figures, simulations with retransmissions would be needed. However, it is not expected that this would impact the system stability negatively, so the results described in this document can be considered conservative.
2
Simulation parameters

Simulations with two different settings have been run. Common parameters for the first setting, referred to as “ideal simulations”, and the second setting, herein called “realistic simulations”, are found in Table 1 below. Parameters specific for the two cases are found in Table 2. Note that all simulations have been run without retransmissions.

	Parameter
	Value
	Comment

	Gating pattern
	See Figure 1
	Basic pattern is 1 subframe E-DCH transmission followed by 9 subframes E-DCH “silent”.

	TTI
	2 ms
	

	E-DCH data rate
	160 kbps (2ms TTI, 320 bits TB size)
	

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0 dB
	

	DPDCH, HS-DPCCH
	OFF
	

	DPCCH slot format
	8 pilots + 2 TPC
	

	Channel models
	AWGN
Pedestrian A, 3 km/h

Vehicular A, 30 km/h
	

	UL power control
	ON
	0% error rate, 1-dB step size

	Node B Rx antennas
	2
	

	HARQ
	OFF
	One transmission


Table 1  Simulation parameters common for the two simulated cases

	Parameter
	Value, ideal
	Value, realistic

	Simulation time
	2000 frames 
	5000 frames

	Channel estimation
	Ideal
	3-slot sliding average, using detected TPC bits as known information

	SIR estimation
	Realistic
	Realistic

	Path delay search
	Ideal
	Realistic

	Frequency estimation
	Ideal
	Ideal

	TPC loop delay
	1 slot
	2 slots


Table 2  Parameters specific for the two simulated cases


The simulated transmission patterns are continuous DPCCH transmission, gating, gating with a 3-slot preamble, and gating with a 6-slot preamble. The repetition period of the transmission pattern is 2 frames (30 slots). The simulated transmission patterns can be found in Figure 1.







Figure 1  Simulated transmission patterns

3
Simulation results

The figures below provide simulation results for the ideal and the realistic simulations. Three channels have been simulated: AWGN, Pedestrian A 3 km/h, and Vehicular A 30 km/h. Two figures are shown for each simulation, BLER vs. received Eb/N0 (per antenna), and throughput vs. received Ec/N0 (per antenna).

Simulation results for the ideal parameter setting:
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Simulation results for the realistic parameter setting:
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The gains by applying gating compared to the continuously transmitted DPCCH are summarized in Table 3. 

	Channel
	Ideal
	Realistic

	
	No 

preamble
	3-slot 

preamble
	6-slot 

preamble
	No 

preamble
	3-slot preamble
	6-slot 

preamble

	AWGN

· 50% BLER

· 5% BLER
	3.2 

3.2 
	2.7

2.7
	2.3

2.3
	3.2

3.4
	2.7

2.8
	2.3

2.2

	PedA 3

· 50% BLER

· 5% BLER
	2.7

0.9
	2.6

2.4
	2.2

2.2
	3.0

1.9
	2.7

2.6
	2.3

2.2

	VehA 30
· 50% BLER

· 5% BLER
	3.0

2.1
	2.7

2.7
	2.3

2.3
	2.9

2.8
	2.7

2.8
	2.2

2.3


Table 3  Gain in dB compared to the continuously transmitted DPCCH
From the table it can be seen that the gains obtained with realistic algorithms are comparable with the gains obtained with an ideal receiver. Nothing in these results seems to indicate that there would be link-level stability problems when UL DPCCH gating is applied.
For 2 ms TTI an operating point in the order of 50% initial-transmission BLER is reasonable. At the operating point of 50% BLER it can be seen that the gating pattern without preamble performs the best, i.e. it has the largest gain compared to the continuously transmitted DPCCH.
5
Conclusions

This paper shows the BLER and throughput performance for two different simulated cases, one more ideal and one more realistic case. The most important conclusion is that the ideal and the realistic simulations show similar behaviour. Another conclusion is that a DPCCH preamble seems to be advantageous at a low first-transmission BLER operating point. However, when considering moderate to high first-transmission BLER the necessity of a preamble seems to be questionable.
6
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