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1
Introduction
As part of an effort to optimize the E-DPCCH overhead channel, [1] discussed the potential uplink capacity savings due to improving the link requirement of the E-DPCCH channel. An improvement of 9%-13% was estimated for a VoIP application deployed on HSPA. 
In [2],[3] we discussed the possible techniques to realize the reduction in E-DPCCH link requirement. In particular [2] demonstrated the improvement due to a reduction in E-DPCCH information field from 10 to 6 or 7 bits while [3] highlighted the potential savings due to Sequential decoding of the E-DPCCH channel at the Node-B. 
In this contribution, we present system simulation results highlighting the capacity savings due to E-DPCCH T/P reduction for a best effort traffic scenario with 30 and 40 users per cell and with small data rates mimicking non scheduled transmissions.
2
System Simulation Assumptions
Table 1 lists the system simulation configuration parameters. 
Table 2 highlights the MCS table used by the UL Scheduler. A total of 2 possible transport blocks are used by the scheduler corresponding to the sizes of the transport blocks used to carry VoIP traffic.
Table 1a: System Configuration Parameters
	Parameter
	Units
	Value
	Comment

	Number of Node-B’s
	
	19
	

	Cells per site
	
	3
	Simulating 57 cells.

	Users per Cell
	
	30, 40  
	

	Carrier Frequency 
	MHz
	2000
	

	Inter-site Distance (ISD)
	m
	2800m
	

	BS Antenna Gain & Cable Loss
	dBi
	14.0
	

	Sector Antenna Gain
	dB
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 is angle w.r.t. antenna bore sight. 
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 is 3dB antenna beam width.

	BS Front-Back Ratio (
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	dB
	20.0
	

	Sector Antenna 3dB Beamwidth
	degs
	70.0
	

	Path Loss Model
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	UMTS 30.03, Section B.1.4.1.3

	Penetration Loss
	dB
	0
	


Table 1b: System Configuration Parameters (continued)
	Parameter
	Units
	Value
	Comment

	UE PA Backoff
	dB
	2
	

	UE Max Output Power
	dBm
	21
	

	BS Noise Figure
	dB
	9.0
	

	Shadowing Lognormal Standard Dev.
	dB
	8.0
	

	Shadowing Inter-site Correl. Coeff.
	
	0.5
	

	Shadowing Intra-site Correl. Coeff.
	
	1.0
	

	Power Control
	
	Enabled
	Power Control

	Channel Type
	
	3GPP Channel Mix

PA3=0.3

PB3=0.3

VA30 = 0.2

VA120 = 0.2
	

	Receiver
	
	Rake Receiver
	

	Node-B  Channel Estimator
	
	Realistic
	

	Scheduler
	
	Greedy Filling Proportional Fair
	

	Traffic Model
	
	Best effort 
	

	TTI Duration
	[ms]
	2
	

	E-DPCCH T/P
	[dB]
	+1, -1, -3
	Reduce E-DPCCH gain to evaluate uplink system capacity improvement


Table 2: MCS Table
	MCS
	Transport Block Size (bits)
	Modulation
	Target Number of Tx
	Number of codes
	Code Rate
	T2P
[dB]
	Instantaneous Data Rate (kbps)

(after Target number of Tx)

	1
	120
	BPSK
	5
	1
	0.33
	6
	12

	2
	307
	BPSK
	5
	1
	0.33
	9
	30.7


3
System Simulation Results
Figure 1 illustrates the Average Sector Throughput versus Average ROT as a function of 3 T/P settings on the E-DPCCH channel (-3 dB, -1dB, +1dB).
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Figure 1: Sensitivity to E-DPCCH Gain. Average Sector Throughput v/s Average ROT
Table 1 summarizes the average sector throughput improvement as a function of E-DPCCH T/P setting at Mean[RoT] = 5.1 dB.  
Table 3: Summary of Average Sector Throughput gain due to E-DPCCH overhead reduction 

	Users/Cell
	Mean RoT

[dB]
	Throughput with

E-DPCCH gain=1 dB [kbps]
	Throughput with

E-DPCCH gain = -1 dB [kbps]
	Relative gain
	Throughput with

E-DPCCH gain= -3dB [kbps]
	Relative Gain

w.r.t E-DPCCH = +1 dB

	30
	5.1
	961
	1036
	7.8%
	1086
	13%

	40
	5.1
	808
	902
	11.6%
	967
	19%


4
Observations
· For the 30 user case

· A reduction in 2dB in E-DPCCH overhead, i.e., from E-DPCCH T/P = +1 dB to E-DPCCH T/P = -1 dB results in an average sector throughput improvement of 7.8 %.
· A reduction in 4 dB in E-DPCCH overhead, i.e., from E-DPCCH T/P = +1 dB to E-DPCCH T/P = -3 dB results in an average sector throughput savings of 13 %.

· For the 40 user case

· A reduction in 2dB in E-DPCCH overhead, i.e., from E-DPCCH T/P = +1 dB to E-DPCCH T/P = -1 dB results in an average sector throughput improvement of 11.6 %.

· A reduction in 4 dB in E-DPCCH overhead, i.e., from E-DPCCH T/P = +1 dB to E-DPCCH T/P = -3 dB results in an average sector throughput savings of 19 %.
5
Conclusion

As demonstrated in this study, there is a potential increase in average sector throughput (~8% to 20%) due to a reduction in link requirement of the E-DPCCH channel. 

In light of this observation, we propose to consider the E-DPCCH coding proposal in [2] to realize this reduction in E-DPCCH link requirement.  
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