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1
Introduction

This document presents further system performance results for the uplink DPCCH gating concept described in [1]. The figures in this document are also included in a separate text proposal with somewhat less incorporating text attached. [2].
2
Simulation assumptions
	Parameter
	Value
	comments

	Frame Size
	2ms TTI
	

	Inter site distance
	2.8 km
	

	Cell configuration
	ITU Veh-A, Macrocell
	

	Voice call mean length
	60 seconds
	

	Voice on/off mean length
	3 seconds
	

	Header compressed VoIP packet size
	31+7= 38 bytes
	

	UE speed
	3 kmph
	

	VoIP packet arrival interval 
	20 ms
	

	Outage observation window length
	10 seconds
	

	Cell outage threshold
	5%
	

	Soft handover Window_Add
	1 dB / 4 dB
	

	Number of HARQ channels
	8
	

	Max number of L1 transmissions
	4
	

	E-DPCCH
	Error free
	

	HS-DPCCH
	
	CQI sent every 10 ms
ACK/NACK sent every 40 ms

	E-DCH Bitrate
	160kbps
	

	Beta_ed 
	8 dB
	

	Beta_ec
	3 dB
	

	Beta_hs
	0 dB
	

	Voice activity
	0.5
	DPCCH transmitted in every 10th sub-frame during voice inactivity

	Mean transmissions
	3
	Only used for semi-analytical study, and collected from system level simulations

	Other cell to own cell interference
	0.65
	Only used for semi-analytical study


3
Simulation results

In Figure 1 below the two solid lines are from semi-analytical calculations with continuous (blue) and gated (red) DPCCH representing the theoretical upper bound of the system capacity with the given assumptions. The four simulated curves (sims) represens continuous and gated DPCCH with HS-DPCCH transmitted simultaneously with E-DCH (OFF=0) and HS-DPCCH not transmitted simultaneously with E-DCH (OFF=3).
From the figure one can see that it makes next to no difference whether the HS-DPCCH is transmitted simultaneously with the E-DCH or not. The simulations indicate 40…50 % VoIP capacity increase from uplink DPCCH gating.
33% throughput refers to HARQ operating point of 3 transmissions per packet, or more generally: 1/throughput = average number of transmissions per transmitted packet.
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Figure 1: Noise rise as a function of # of VoIP users, calculated and simulated
In Figure 2 below the same four simulation cases are present as with Figure 1. I.e. the curves represent continuous and gated DPCCH with HS-DPCCH transmitted simultaneously with E-DCH (OFF=0) and HS-DPCCH not transmitted simultaneously with E-DCH (OFF=3).
As above, one can see that it makes next to no difference whether the HS-DPCCH is transmitted simultaneously with the E-DCH or not. The simulations indicate 40…50 % VoIP capacity increase from uplink DPCCH gating.

33% throughput refers to HARQ operating point of 3 transmissions per packet, or more generally: 1/throughput = average number of transmissions per transmitted packet.
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Figure 2: Cell outage % as a function of # of VoIP users, simulated
Figure 3 below shows the VoIP packet delay distribution with the gated DPCCH. The steps in the curves represent different number of retransmissions required. With the used simulation assumptions one can see that most of the packets require 3 transmissions in order to be successfully transmitted. ~1% of the packets were not delivered after 4 transmissions. This was used as the outer loop target. As expected the results show nothing alarming.
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Figure 3: Packet delay distribution of the simulations

Additional output of the simulations was that with used traffic model (VoIP, 50% voice activity, DPCCH transmitted in every 10th sub-frame during voice inactivity) the transmitter could be off 73% of the time when gating is applied.
4
Conclusion
This document presented system level results for the DPCCH gating concept considering the presense of HS-DPCCH. The results indicate that there is a significant, 40…50% system level gain from gating for VoIP users with the added benefit of enabling the UE to save battery ~73% of time.
The figures are included in a separate text proposal to TR25.903. [2].

References

[1] 3GPP TR 25.903, Continuous Connectivity for Packet Data Users, v0.2.0
[2] R1-060595, TP on gating system results, Nokia
