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1 Introduction

In RAN WG4, the increase in uplink Peak-to-Average Power Ratio (PAR) due to transmitting HS-DPCCH, an extra code, has been studied. An option proposed by some UE vendors is to introduced a back-off of maximum transmit power at certain Bc/Bd factors (where the PAR is worse), so that the PA requirements do not become greatly increased.

To date these studies have largely been link budget analyses. In[1], Motorola proposed a methodology for analysing coverage impact using total Ec/Nt, using link level results as a input. These analyses show that if the network is dimensioned for a data rate e.g. 64kbps in the uplink, then addition of an extra code, 64kbps + HS-DPPCH (hs) results in an unsurprising reduction in coverage. Furthermore, the paper shows that for lower data rate services with Bc, Bd factors which would permit a proposed back off of maximum transmit power, that the margin in the link budget of these services due to increased processing gain associated with the lower data rates is sufficient to allow for the proposed back off.

Siemens have performed some system level simulations to further analyse any coverage / capacity issues that might result from permitting the proposed back off in maximum UE transmit power. This paper outlines the inputs and simulation assumptions.

2 Simulation Assumptions

The simulations performed are snapshots of a deployment scenario based on a hexagonal deployment of Wide Area BSs. Only the uplink has been simulated. The maximum UE transmit power is +19dBm, which from a network point of view is the maximum guaranteed power transmitted from a UE. The simulation parameters are detailed in Table 1. Each snapshot distributes the UEs throughout the deployment scenario then performs a power control settling algorithm which sets each transmitter to the minimum power required to achieve the link, if this cannot be achieved then the transmitter is turned off, and the UE is in outage.

Table 1 – General System Level Simulation Parameters

	Parameter
	Explanation/Assumption
	Comments

	Deployment Scenario
	
	

	Cellular layout
	Hexagonal grid, 3-sector sites
	

	Site to Site distance
	1,2,3 km
	Simulation parameter



	Propagation Parameters
	
	

	Antenna pattern
	0 degree horizontal azimuth is East

70 degree (-3dB), 20dB front-to-back ratio
	Only horizontal pattern specified

TR896 A.3.1.1. 

	Propagation model
	L = 128.1 + 37.6 Log10(R)  
	R in kilometres 

	Carrier frequency
	2000 MHz
	

	Slow fading
	Similar to UMTS 30.03, B 1.4.1.4 
	

	Std. deviation of slow fading
	8.0 dB 
	Log-Normal Shadowing

	Combined Downlink common channel power
	-10 dB
	Relative to the maximum power

	Node B antenna gain plus Cable Loss
	14 dBi
	

	UE antenna gain
	0 dBi
	

	Node B RX diversity 
	Uncorrelated 2-antenna RX diversity
	Maximal ratio combining

	Maximum UE EIRP
	19 dBm
	21dBm – 2dB tolerance

	BS total TX power
	43 dBm
	

	Active set size
	Up to 3
	Maximum size

	Uplink system noise
	 –102.9 dBm
	

	
	
	

	Handover
	Not simulated
	To simplify simulations, relative performance is of interest, rather than absolute.


3 Input Eb/No parameters

The input Eb/No parameters for the system simulations were calculated using the methodology detailed in [1].  The input long-term Eb/No values are taken from [1], these values are used to calculate the Ec/No for the DPDCH. As in [1] the Beta factors are then chosen such that the DPDCH_Ec/No is greater than the calculated LT requirement AND that the DCCH_Ec/No is the same as the reference 64kbps case for all services.  The total Ec/No value is then used as the input C/I (dB) parameter for the system simulations.

Table 1: Calculated input C/I values for system simulations

[image: image1.emf]Data rate kbps 8 12.2 16 32 64 12.2 16 32 64

LT Eb/No combined 5.69 4.6 4.38 4.07 3.9

LT DPDCH Ec/No -23.0 -22.2 -21.3 -18.6 -15.0 -22.2 -21.3 -18.6 -15.0

DTCH 11 11 13 15 15 11 13 15 15

DCCH 15 15 15 13 8 15 15 13 8

HS-DCCH 0 0 0 0 0 15 15 13 8

DPDCH -22.2 -22.2 -20.7 -18.3 -14.0 -22.2 -20.7 -18.3 -14.0

DPCCH -19.5 -19.5 -19.5 -19.5 -19.5 -19.5 -19.5 -19.5 -19.5

HS-DPCCH -19.5 -19.5 -19.5 -19.5

Total -17.63 -17.63 -17.07 -15.82 -12.95 -15.46 -15.10 -14.27 -12.08

Proposed back-off

2 2 2 1 0 2 2 1 0

Beta

Ec/No (dB)



with HS-DPCCH without HS-DPCCH

Calculated C/I for system simulations


The proposed back off breakpoints are detailed in Table 2, and are taken from [2], these values are then calculated for the above services and added to the last row of the table. It is not Siemens view to support these proposed values, merely to use them as a basis for the system simulations.

Table 2: Proposed back off values

	Region
	Allowed back-off
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