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1 Introduction

This paper presents the Uplink and Downlink simulation results for both 8 kbit/s voice and 144 kbit/s data services. The simulations model the macro layer to macro layer scenario and have been conducted according to the agreed simulation scenario document
.

2 Simulation Results

Simulation results are presented first for the uplink and subsequently for the downlink for both speech (8 kbps) and data (144 kbps). Both an intermediate case scenario and a worst case scenario are considered. The intermediate case scenario places the second cellular system with a half cell radius shift. The worst case scenario places the second cellular system with a full cell radius shift. In addition for the down link data case (144 kbps) simulation results are also presented with and without Tx down link diversity.

Once an appropriate ACIR figure has been adopted it must be used to help determine appropriate ACLR and ACS figures. ACIR is related to ACLR and ACS according to the equation 1.
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Equation 1.

This equation can be used to plot the curves in Figure 5 illustrating the trade-off between ACLR and ACP for a given value of ACIR. In the case of the uplink the ACIR figures are dependent upon mobile ACLR and base ACS. In the case of the downlink the ACIR figures are dependent upon the base ACLR and mobile ACS.
Uplink
Figure 1 illustrates the uplink simulation results for an 8 kbit/s voice service and Figure 2 illustrates the uplink simulation results for a 144 kbit/s data service.
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Figure 1 - Uplink simulation results for an 8 kbit/s voice service

Both an intermediate case scenario and a worst case scenario are illustrated. A 35 dB value causes an approx. 1.5 % system capacity reduction for the worst case and an ACIR performance of 30 dB causes an approx. 3 % system capacity reduction for the intermediate case. 
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Figure 2 - Uplink simulation results for an 144 kbit/s data service

Only an intermediate case scenario is illustrated. An ACIR performance of 30 dB causes an approx. 2 % system capacity reduction.

Comparing the results for voice with those for data it is apparent that those for voice require a more stringent ACIR figure to obtain the same relative system capacity. Thus the results for voice could be used to select an ACIR figure.

Downlink

Figure 3 illustrates the downlink simulation results for an 8 kbit/s voice service and figure 4 illustrates the downlink simulation results for a 144 kbit/s data service.
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Figure 3 - Downlink simulation results for an 8 kbit/s voice service

Both an intermediate case scenario and a worst case scenario are illustrated. A 35 dB value causes an approx. 3 % system capacity reduction for the worst case and an ACIR performance of 30 dB causes an approximately 6 % system capacity reduction for the intermediate case.
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Figure 4 - Downlink simulation results for an 144 kbit/s data service

Both an intermediate case scenario and a worst case scenario are illustrated. The impact of Tx DL transmit diversity is all indicated. An ACIR performance of 35 dB causes an approximately 3 % system capacity reduction for the worst cases with no diversity and an ACIR performance of 30 dB causes a 5.5% system capacity reduction for the intermediate case with DL transmit diversity.
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Figure 5 illustrating the trade-off between ACLR and ACP for a given value of ACIR for the UL and DL

For the uplink
In the case of voice services, an ACIR performance of 30 dB causes an approximately 3 % system capacity reduction for the intermediate case. In the graph above a  30 dB ACIR value could be achieved using a MS ACLR of 31 dB and a BS ACS of 37 dB.
For downlink 

An ACIR performance of 35 dB causes an approximately 3 % system capacity reduction for the intermediate and worst cases with diversity. 
Conclusions 

Uplink and Downlink simulation results for both 8 kbit/s voice and 144 kbit/s data services have been presented for the macro layer to macro layer scenario. Both an intermediate case scenario and a worst case scenario are considered in determining the ACIR value. Once an appropriate ACIR figure has been adopted it can be used to help determine appropriate ACLR and ACS figures.
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						30.01		56.3828421536		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						30.2		43.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						30.4		40.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						30.6		38.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						30.8		37.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						31		36.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						31.2		36.1722239211		44.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						31.4		35.5977745687		41.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						31.6		35.1121100992		39.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						31.8		34.6940775407		38.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						32		34.3292343334		37.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						32.2		34.0072797353		37.1722239211		45.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						32.4		33.7206086128		36.5977745687		42.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						32.6		33.4634461		36.1121100992		40.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						32.8		33.2313038615		35.6940775407		39.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						33		33.0206243993		35.3292343334		38.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						33.2		32.8285403897		35.0072797353		38.1722239211		46.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						33.4		32.6527071069		34.7206086128		37.5977745687		43.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						33.6		32.4911828184		34.4634461		37.1121100992		41.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						33.8		32.342341559		34.2313038615		36.6940775407		40.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						34		32.2048083054		34.0206243993		36.3292343334		39.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						34.2		32.0774099815		33.8285403897		36.0072797353		39.1722239211		47.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						34.4		31.9591378718		33.6527071069		35.7206086128		38.5977745687		44.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						34.6		31.8491183959		33.4911828184		35.4634461		38.1121100992		42.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						34.8		31.7465901066		33.342341559		35.2313038615		37.6940775407		41.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						35		31.6508853863		33.2048083054		35.0206243993		37.3292343334		40.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						35.2		31.5614157344		33.0774099815		34.8285403897		37.0072797353		40.1722239211		48.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						35.4		31.4776598325		32.9591378718		34.6527071069		36.7206086128		39.5977745687		45.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						35.6		31.3991537803		32.8491183959		34.4911828184		36.4634461		39.1121100992		43.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						35.8		31.3254830448		32.7465901066		34.342341559		36.2313038615		38.6940775407		42.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						36		31.2562757749		32.6508853863		34.2048083054		36.0206243993		38.3292343334		41.8682532438		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

						36.2		31.1911972115		32.5614157344		34.0774099815		35.8285403897		38.0072797353		41.1722239211		49.467159399		1000		1000		1000		1000		1000		1000		1000		1000		1000

						36.4		31.1299449847		32.4776598325		33.9591378718		35.6527071069		37.7206086128		40.5977745687		46.5557082515		1000		1000		1000		1000		1000		1000		1000		1000		1000

						36.6		31.0722451349		32.3991537803		33.8491183959		35.4911828184		37.4634461		40.1121100992		44.8928772807		1000		1000		1000		1000		1000		1000		1000		1000		1000

						36.8		31.0178487265		32.3254830448		33.7465901066		35.342341559		37.2313038615		39.6940775407		43.7408047515		1000		1000		1000		1000		1000		1000		1000		1000		1000

						37		30.9665289533		32.2562757749		33.6508853863		35.2048083054		37.0206243993		39.3292343334		42.8682532438		175.4991637886		1000		1000		1000		1000		1000		1000		1000		1000

						37.2		30.91807865		32.1911972115		33.5614157344		35.0774099815		36.8285403897		39.0072797353		42.1722239211		50.467159399		1000		1000		1000		1000		1000		1000		1000		1000

						37.4		30.8723081453		32.1299449847		33.4776598325		34.9591378718		36.6527071069		38.7206086128		41.5977745687		47.5557082515		1000		1000		1000		1000		1000		1000		1000		1000

						37.6		30.8290433999		32.0722451349		33.3991537803		34.8491183959		36.4911828184		38.4634461		41.1121100992		45.8928772807		1000		1000		1000		1000		1000		1000		1000		1000

						37.8		30.7881243865		32.0178487265		33.3254830448		34.7465901066		36.342341559		38.2313038615		40.6940775407		44.7408047515		1000		1000		1000		1000		1000		1000		1000		1000

						38		30.7494036743		31.9665289533		33.2562757749		34.6508853863		36.2048083054		38.0206243993		40.3292343334		43.8682532438		175.5411249345		1000		1000		1000		1000		1000		1000		1000

						38.2		30.7127451883		31.91807865		33.1911972115		34.5614157344		36.0774099815		37.8285403897		40.0072797353		43.1722239211		51.467159399		1000		1000		1000		1000		1000		1000		1000

						38.4		30.6780231165		31.8723081453		33.1299449847		34.4776598325		35.9591378718		37.6527071069		39.7206086128		42.5977745687		48.5557082515		1000		1000		1000		1000		1000		1000		1000

						38.6		30.645120947		31.8290433999		33.0722451349		34.3991537803		35.8491183959		37.4911828184		39.4634461		42.1121100992		46.8928772807		1000		1000		1000		1000		1000		1000		1000

						38.8		30.6139306137		31.7881243865		33.0178487265		34.3254830448		35.7465901066		37.342341559		39.2313038615		41.6940775407		45.7408047515		1000		1000		1000		1000		1000		1000		1000

						39		30.5843517388		31.7494036743		32.9665289533		34.2562757749		35.6508853863		37.2048083054		39.0206243993		41.3292343334		44.8682532438		175.7131452356		1000		1000		1000		1000		1000		1000

						39.2		30.5562909581		31.7127451883		32.91807865		34.1911972115		35.5614157344		37.0774099815		38.8285403897		41.0072797353		44.1722239211		52.467159399		1000		1000		1000		1000		1000		1000

						39.4		30.5296613175		31.6780231165		32.8723081453		34.1299449847		35.4776598325		36.9591378718		38.6527071069		40.7206086128		43.5977745687		49.5557082515		1000		1000		1000		1000		1000		1000

						39.6		30.5043817342		31.645120947		32.8290433999		34.0722451349		35.3991537803		36.8491183959		38.4911828184		40.4634461		43.1121100992		47.8928772807		1000		1000		1000		1000		1000		1000

						39.8		30.4803765119		31.6139306137		32.7881243865		34.0178487265		35.3254830448		36.7465901066		38.342341559		40.2313038615		42.6940775407		46.7408047515		1000		1000		1000		1000		1000		1000

						40		30.4575749056		31.5843517388		32.7494036743		33.9665289533		35.2562757749		36.6508853863		38.2048083054		40.0206243993		42.3292343334		45.8682532438		175.8694634657		1000		1000		1000		1000		1000

						40.2		30.4359107282		31.5562909581		32.7127451883		33.91807865		35.1911972115		36.5614157344		38.0774099815		39.8285403897		42.0072797353		45.1722239211		53.467159399		1000		1000		1000		1000		1000

						40.4		30.4153219962		31.5296613175		32.6780231165		33.8723081453		35.1299449847		36.4776598325		37.9591378718		39.6527071069		41.7206086128		44.5977745687		50.5557082515		1000		1000		1000		1000		1000

						40.6		30.3957506079		31.5043817342		32.645120947		33.8290433999		35.0722451349		36.3991537803		37.8491183959		39.4911828184		41.4634461		44.1121100992		48.8928772807		1000		1000		1000		1000		1000

						40.8		30.377142052		31.4803765119		32.6139306137		33.7881243865		35.0178487265		36.3254830448		37.7465901066		39.342341559		41.2313038615		43.6940775407		47.7408047515		1000		1000		1000		1000		1000

						41		30.3594451424		31.4575749056		32.5843517388		33.7494036743		34.9665289533		36.2562757749		37.6508853863		39.2048083054		41.0206243993		43.3292343334		46.8682532438		176.4526324268		1000		1000		1000		1000

						41.2		30.3426117772		31.4359107282		32.5562909581		33.7127451883		34.91807865		36.1911972115		37.5614157344		39.0774099815		40.8285403897		43.0072797353		46.1722239211		54.467159399		1000		1000		1000		1000

						41.4		30.326596718		31.4153219962		32.5296613175		33.6780231165		34.8723081453		36.1299449847		37.4776598325		38.9591378718		40.6527071069		42.7206086128		45.5977745687		51.5557082515		1000		1000		1000		1000

						41.6		30.3113573887		31.3957506079		32.5043817342		33.645120947		34.8290433999		36.0722451349		37.3991537803		38.8491183959		40.4911828184		42.4634461		45.1121100992		49.8928772807		1000		1000		1000		1000

						41.8		30.2968536915		31.377142052		32.4803765119		33.6139306137		34.7881243865		36.0178487265		37.3254830448		38.7465901066		40.342341559		42.2313038615		44.6940775407		48.7408047515		1000		1000		1000		1000

						42		30.2830478378		31.3594451424		32.4575749056		33.5843517388		34.7494036743		35.9665289533		37.2562757749		38.6508853863		40.2048083054		42.0206243993		44.3292343334		47.8682532438		176.9479344541		1000		1000		1000

						42.2		30.2699041932		31.3426117772		32.4359107282		33.5562909581		34.7127451883		35.91807865		37.1911972115		38.5614157344		40.0774099815		41.8285403897		44.0072797353		47.1722239211		55.467159399		1000		1000		1000

						42.4		30.2573891346		31.326596718		32.4153219962		33.5296613175		34.6780231165		35.8723081453		37.1299449847		38.4776598325		39.9591378718		41.6527071069		43.7206086128		46.5977745687		52.5557082515		1000		1000		1000

						42.6		30.245470919		31.3113573887		32.3957506079		33.5043817342		34.645120947		35.8290433999		37.0722451349		38.3991537803		39.8491183959		41.4911828184		43.4634461		46.1121100992		50.8928772807		1000		1000		1000

						42.8		30.2341195623		31.2968536915		32.377142052		33.4803765119		34.6139306137		35.7881243865		37.0178487265		38.3254830448		39.7465901066		41.342341559		43.2313038615		45.6940775407		49.7408047515		1000		1000		1000

						43		30.2233067274		31.2830478378		32.3594451424		33.4575749056		34.5843517388		35.7494036743		36.9665289533		38.2562757749		39.6508853863		41.2048083054		43.0206243993		45.3292343334		48.8682532438		177.49053961		1000		1000

						43.2		30.2130056206		31.2699041932		32.3426117772		33.4359107282		34.5562909581		35.7127451883		36.91807865		38.1911972115		39.5614157344		41.0774099815		42.8285403897		45.0072797353		48.1722239211		56.467159399		1000		1000

						43.4		30.2031908963		31.2573891346		32.326596718		33.4153219962		34.5296613175		35.6780231165		36.8723081453		38.1299449847		39.4776598325		40.9591378718		42.6527071069		44.7206086128		47.5977745687		53.5557082515		1000		1000

						43.6		30.1938385677		31.245470919		32.3113573887		33.3957506079		34.5043817342		35.645120947		36.8290433999		38.0722451349		39.3991537803		40.8491183959		42.4911828184		44.4634461		47.1121100992		51.8928772807		1000		1000

						43.8		30.1849259245		31.2341195623		32.2968536915		33.377142052		34.4803765119		35.6139306137		36.7881243865		38.0178487265		39.3254830448		40.7465901066		42.342341559		44.2313038615		46.6940775407		50.7408047515		1000		1000

						44		30.1764314567		31.2233067274		32.2830478378		33.3594451424		34.4575749056		35.5843517388		36.7494036743		37.9665289533		39.2562757749		40.6508853863		42.2048083054		44.0206243993		46.3292343334		49.8682532438		178.4886342338		1000

						44.2		30.1683347834		31.2130056206		32.2699041932		33.3426117772		34.4359107282		35.5562909581		36.7127451883		37.91807865		39.1911972115		40.5614157344		42.0774099815		43.8285403897		46.0072797353		49.1722239211		57.467159399		1000

						44.4		30.1606165859		31.2031908963		32.2573891346		33.326596718		34.4153219962		35.5296613175		36.6780231165		37.8723081453		39.1299449847		40.4776598325		41.9591378718		43.6527071069		45.7206086128		48.5977745687		54.5557082515		1000

						44.6		30.1532585471		31.1938385677		32.245470919		33.3113573887		34.3957506079		35.5043817342		36.645120947		37.8290433999		39.0722451349		40.3991537803		41.8491183959		43.4911828184		45.4634461		48.1121100992		52.8928772807		1000

						44.8		30.1462432928		31.1849259245		32.2341195623		33.2968536915		34.377142052		35.4803765119		36.6139306137		37.7881243865		39.0178487265		40.3254830448		41.7465901066		43.342341559		45.2313038615		47.6940775407		51.7408047515		1000

						45		30.1395543388		31.1764314567		32.2233067274		33.2830478378		34.3594451424		35.4575749056		36.5843517388		37.7494036743		38.9665289533		40.2562757749		41.6508853863		43.2048083054		45.0206243993		47.3292343334		50.8682532438		178.8797634224
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DL Data (144 kbps) Capacity ver ACIR
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DL speech (8kbps) Capacity ver ACIR
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DL Data (144 kbps) Capacity ver ACIR
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DL Data (144 kbps) Capacity ver ACIR
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UL data (144 kbps) Capacity ver ACIR
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UL speech (8kbps) Capacity vers ACIR
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