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1
Introduction

RAN1 meeting #47 concluded on the proposal for reduced E-DPCCH format [2] that [3]:
R1-063420

System analysis for reduced E-DPCCH overhead

(Qualcomm Europe)

[…]

Conclusion:

This proposal and F-DPCH proposal from last meeting:

Report to RAN that these two proposals have limited impact on the RAN1 specs, and therefore would be preferred by RAN1 to be handled outside the HSPA+ SI, with a decision point at the next RAN1 meeting.

[3]

This document presents further system evaluation of the reduced E-DPCCH overhead with uplink DPCCH gating and VoIP service.

2
Simulations
2.1
Simulation assumptions
Table 1: Simulation parameters
	Parameter
	Value
	comments

	Frame Size
	2ms TTI
	

	Inter site distance
	2.8 km
	

	Cell configuration
	ITU Veh-A, Macrocell
	

	UE speed
	3 kmph
	

	Voice call mean length
	60 seconds
	

	Voice on/off mean length
	3 seconds
	

	VoIP packet size
	31+7= 38 bytes
	

	VoIP packet arrival interval
	20 ms
	SID not modelled

	Voice activity
	0.5
	

	Outage observation window length
	10 seconds
	

	Cell outage threshold
	5%
	

	Soft handover Window_Add
	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 Instantaneous bitrate
	160kbps
	

	UL DPCCH gating
	On/off
	Perfect gating, no DPCCH sent if no
E-DCH/HS-DPCCH sent

	Beta_ed
	+8 dB
	

	Beta_ec
	{-3, -1, +1, +3} dB
	

	Beta_hs
	0 dB
	


2.2
Simulation results
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Figure 1: UL VoIP capacity for different E-DPCCH overheads with and without DPCCH gating
6 dB average RoT as the capacity metric
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Figure 2: UL VoIP capacity for different E-DPCCH overheads with and without DPCCH gating
Cell Outage Criteria as the capacity metric

Based on the link simulations in [2] we can see that the link gain from reducing the information content of the E-DPCCH is typically less than 2 dB and the required gain factor for the reduced E-DPCCH would be in the order of +1 dB.
Based on the system results in this document and the link results in [2] we can conclude the following upper bound gain by assuming a 2 dB power reduction for the E-DPCCH:

Table 2: Summary of the gains of reduced E-DPCCH format uplink VoIP capacity (+3 dB to +1 dB E-DPCCH)

	
	RoT criterion
	Cell Outage criterion

	DPCCH
	βec = +3 dB
	βec = +1 dB
	Gain
	βec = +3 dB
	βec = +1 dB
	Gain %

	Continuous
	82
	86
	4.9 %
	91
	96
	5.5 %

	Gated
	116
	124
	6.9 %
	135
	145
	7.4 %


Table 3: Summary of the gains of reduced E-DPCCH format uplink VoIP capacity (+1 dB to -1 dB E-DPCCH)

	
	RoT criterion
	Cell Outage criterion

	DPCCH
	βec = +1 dB
	βec = -1 dB
	Gain
	βec = +1 dB
	βec = -1 dB
	Gain %

	Continuous
	86
	90
	4.7%
	96
	100
	4.2%

	Gated
	124
	130
	4.8%
	145
	153
	5.5%


3 Conclusions

This contribution investigated the potential gains of the reduced E-DPCCH format for the uplink VoIP capacity and concluded that depending on the capacity criterion and assuming a 2 dB power saving on the E-DPCCH that the gains are in the range of 4.2…7.4 % for the system VoIP capacity. 

The gains are highly depending on the number of users that are simultaneously using the feature (are operating VoIP and are capable of using the the reduced E-DPCCH format) and thus the gains visible in reality are assumed to be lower than the optimal results shown in this contribution.
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