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1
Introduction

One of the main issues in Home NodeB (HNB) deployment is the interference due to closed subscriber group (CSG), unplanned deployment and low isolation between neighboring apartments. The purpose of this contribution is to propose simple models for studying various interference scenarios in the downlink and uplink for both co-channel and adjacent-channel deployments. Possible solutions for improving the performance are also discussed. Simulation results showing the baseline and improved performance are presented.  The proposed models can be used as a framework for defining minimum performance specifications (MPS) for co-channel and adjacent-channel HNB deployments.
2
Proposed Models 

We propose three models which identify various HNB interference scenarios: Model 1 is a simple two-apartment model which is meant to demonstrate HNB-HNB interference issues in both downlink and uplink (see Figure 1). Model 2 and Model 3 are simple models for demonstrating HNB-Macro interference issues (see Figures 2 and 4).

2.1. Model 1

This model consists of two adjacent apartments. There is one HNB and a corresponding Home UE (HUE) in each apartment, as shown in Figure 1. The path loss values are chosen based on the HNB Apartment Building model described in [1]. Restricted association is assumed where HUE_i is associated with HNB_i only. The scenario depicted in Model 1 can happen in practice and demonstrates inter-HNB interference in both co-channel and dedicated-channel deployment. Based on the path loss equation 
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Table 2.1 shows possible values for distance d and number of walls q for each of the path loss values in Model 1. A wall partition loss of 5 dB is assumed. 
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Figure 1. Model 1: Simple Model for HNB-HNB Interference Scenarios
Table 2.1 Distance and Number of Walls for Different Path Loss Values
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2.2. Model 2
This model consists of a single house at the edge of the macro cell coverage with a HNB and an associated HUE inside the house. A Macro UE (MUE) is located 80dB away from the HNB as shown in Figure 2. The MUE is served by MNB1 and is not allowed to access the HNB.   The path loss values here are chosen based on the HNB-Macro propagation model described in [1]. While the scenario depicted in Model 2 is harsh in terms of HNB-Macro interference, it is a scenario that can happen in practice. Figure 3 shows a scattered plot of path loss from MUE to strongest MNB vs. path loss from HUE to strongest MNB for a HUE inside a house and a MUE at 80dB from the HNB. To generate this scattered plot, we randomly dropped 100 10mx10m houses in each cell of a three-cell macro layout with an ISD of 1km. We then dropped a HNB and a HUE inside each house. We also randomly dropped 300 MUEs per cell such that the path loss from each MUE to its closest HNB is exactly 80dB. We then calculated the path loss from each HUE to the strongest MNB as well as the path loss from the corresponding MUE to its strongest MNB based on the HNB-Macro propagation model in [1], and plotted the pairs as a scattered plot. It is seen from Figure 3 that the path loss values chosen for Model 2 are indeed realistic. 
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Figure 2. Model 2: Simple Model for HNB-Macro Interference Scenario
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Figure 3. Path-loss scattered plot for Model 2

2.3. Model 3
This model consists of a single house at the edge of the macro cell coverage with a HNB inside and an associated HUE outside the house (e.g. in the yard or balcony). Similar to Model 2, a MUE is located 80dB away from the HNB as shown in Figure 4. The MUE is served by MNB1 and is not allowed to access the HNB. The path loss values here are chosen based on the HNB-Macro propagation model described in [1]. While the scenario depicted in Model 3 is harsh in terms of HNB-Macro interference, it is a scenario that can happen in practice. Figure 5 shows a scattered plot of path loss from MUE to strongest MNB vs. path loss from HUE to strongest MNB for a HUE outside the house and a MUE at 80dB from the HNB. To generate this scattered plot, we randomly dropped 100 10mx10m houses in each cell of a three-cell macro layout with an ISD of 1km. We then dropped a HNB inside each house and a HUE outside the house. We also randomly dropped 300 MUEs per cell such that the path loss from each MUE to its closest HNB is exactly 80dB. We then calculated the path loss from each HUE to the strongest MNB as well as the path loss from the corresponding MUE to its strongest MNB based on the HNB-Macro propagation model in [1], and plotted the pairs as a scattered plot. It is seen from Figure 5 that the path loss values chosen for Model 3 are indeed realistic. 
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Figure 4. Model 3: Simple Model for HNB-Macro Interference Scenario
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Figure 5. Path-loss scatter plot for Model 3

3 Simulation Assumptions

Using the three models described in Section 2, we have run both downlink and uplink simulations to study the performance of HUEs and MUEs. Both co-channel (ACIR=0dB) and adjacent-channel (ACIR=33dB) deployments are considered. For our simulations, we assume a single-path stationary channel which is a modified Rician channel with K factor of 10 dB and 1.5 Hz Doppler fading scaled by a complex Gaussian random variable which is kept constant throughout the simulation for a given user.  The uplink and downlink simulation assumptions are as follows. 

3.1 Uplink Simulation Assumptions
On the uplink, the HUEs are assumed to transmit full-buffer traffic using 2ms TTI HSUPA. The HUE has an omni-transmit antenna and HNB has dual omni-receive antenna. The maximum number of transmissions is set to 4 and UL power control is enabled. The minimum and maximum transmit powers for the UEs are set to -50dBm and 24dBm, respectively. A UL scheduler is assumed at the HNBs and MNBs which enforces a noise rise threshold (NRT) of 5dB. In addition, as a minimum grant, it is assumed that a 129-bit packet can be transmitted by the UE even when the noise rise is above the threshold unless there is a headroom limitation. The default noise figure (NF) at the uplink receiver is assumed to be 5dB. 

Three cases are considered:

a) Baseline 1: HNB NF=5dB and HNB NRT=5dB 

b) Baseline 2: HNB NF=20dB and HNB NRT=5dB

c) Enhanced: Adaptive NF at HNB (max HNB NF=40dB) and HNB NRT=5dB

In Baseline 1, the NF setting at HNB is similar to MNB. In Baseline 2, a fixed NF of 20dB is assumed at the HNB. This corresponds to an additional NF of 15dB which is similar to the 14dB additional NF used in Local Area Base Station class [2]. The Enhanced case uses adaptive NF which means additional NF is added only when needed depending on out-of-cell and in-cell power levels.

3.2 Downlink simulation Assumptions
On the downlink, it is assumed that each HNB has one transmit antenna with 0 dBi antenna gain. For HSDPA Best Effort and HTTP simulations, the maximum modulation is 64 QAM and the maximum coding rate is 0.8 corresponding to a maximum application layer throughput of 15.5 Mbps. The number of HS-PDSCH codes is 15. The CPICH Ec/Ior ratio is -10 dB and the total overhead ratio of 30%. All simulations assume that the UE is connected and in CELL_DCH state. For HTTP and Release 99 simulations we compare two cases: orthogonal channel noise simulator (OCNS)=0 which assumes that only the required power according to the activity model is transmitted, and OCNS=1 where each HNB is always transmitting the maximum power where it is assumed that the remaining power is utilized for other applications such as FTP or Best Effort data.   

4 Simulation Results

We ran uplink and downlink simulations for the models described in Section 2 using the assumptions in Section 3. The baseline performance is given in the following sections for each of the three models. The performance with enhancements is also included.  
4.1 Uplink Simulation Results
For each of the three modes, uplink simulations are run for Baseline1, Baseline 2, and Enhanced cases as described in Section 3.1.
4.1.1 Model 1

The average throughputs and transmit powers for HUE1 and HUE2 in Model 1 are given in Table 4.1.1 for Baseline1, Baseline 2, and Enhanced cases. The average noise rise levels at the corresponding HNBs are also shown. 
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Table 4.1.1 Uplink Performance for Model 1

It is clear from the table that the uplink performance of HUE1 is poor in Baseline 1 and Baseline 2 due to the interference caused by HUE2 at HNB1. It should be noted that adding a constant 15dB noise figure at the HNBs does not mitigate the inter-HNB interference since this simply results in approximately 15dB higher transmit powers for both UEs. The performance of HUE1 is improved when adaptive noise figure is used.

4.1.2 Model 2
The average throughputs and transmit powers for the HUE and MUE in Model 2 are given in Table 4.1.2 for Baseline1, Baseline 2, and Enhanced cases for both co-channel (ACIR=0dB) and adjacent-channel (ACIR=33dB) scenarios. The average noise rise levels at the HNB and MNB1 are also shown. 

It is clear from Table 4.1.2 that in the co-channel case, the uplink performance of the HUE is poor in Baseline 1 and Baseline 2 due to the interference from the MUE. This means that 20dB noise figure at the HNB is not enough in this case to overcome the interference caused by the MUE. With adaptive noise figure, the HUE uplink performance is improved by further increasing the NF at the HNB. In the adjacent-channel case, the HUE performance is still poor for Baseline 1. For Baseline 2, 20dB noise figure is sufficient to overcome the interference caused by the MUE. However, the HUE ends up transmitting at a higher power compared to the Enhanced case. This will cause unnecessary interference for the macro network. With adaptive NF, additional NF is added only when needed depending on out-of-cell and in-cell power levels.
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Table 4.1.2 Uplink Performance for Model 2

4.1.3 Model 3

The average throughputs and transmit powers for the HUE and MUE in Model 3 are given in Table 4.1.3 for Baseline1, Baseline 2, and Enhanced cases for both co-channel (ACIR=0dB) and adjacent-channel (ACIR=33dB) scenarios. The average noise rise levels at the HNB and MNB1 are also shown. 

It is clear from Table 4.1.3 that in the co-channel case, the uplink performance of the HUE is poor in Baseline 1 and Baseline 2 due to the interference from the MUE. This means that 20dB noise figure at the HNB is not enough in this case to overcome the interference caused by the MUE. With adaptive noise figure, the HUE uplink performance is improved by further increasing the NF at the HNB. However, this causes an increase in the transmit power of the HUE which results in a higher noise rise at the MNB. In the adjacent-channel case, the HUE performance is still poor for Baseline 1. For Baseline 2, 20dB noise figure is sufficient to overcome the interference caused by the MUE. However, the HUE ends up transmitting at a higher power compared to the Enhanced case. This will cause unnecessary interference for the macro network.
Table 4.1.3 Uplink Performance for Model 3

[image: image18.emf] 

PL MUE_ MNB 1 =125dB  

PL HUE_ HNB =75 dB  

H UE  

HNB  

10 m  

MNB 1  

MUE  

PL HUE_ MNB 1 =130dB  

PL MUE_ HNB =80 dB  

10 m  

PL MUE_MNB 2 =130 dB  

PL MUE_MNB 2 =13 5dB  

MNB2  


4.2 Downlink Simulation Results

4.2.1 Model 1
Downlink simulation results on Model 1 demonstrating inter-HNB interference are shown below. 

4.2.1.1 Default Performance

We first show the baseline performance assuming default operation, where both HNBs are assumed to be transmitting all the time with the same fixed maximum transmit power. The performance of Best Effort throughput is compared in the following table. HUE2 has a very low throughput due to its negative geometry situation.
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The performance of HTTP traffic page delay in seconds is shown in the following table. We compare the cases when OCNS = 0 and the more severe case OCNS=1. 
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The page delay of HUE2 is unacceptable in both cases. 

The performance of Release 99 Voice performance is shown in the following table. It is assumed that each UE is running a dedicated channel voice call. We show the transmit Ec/Ior required for the dedicated channel. If the interfering HUE1 is running both voice and BE throughput, HUE2 will be in outage. 
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In summary, HUE2 has a very poor DL performance due to the high interference created by HNB1. 

4.2.1.1 Performance with Enhancements

We demonstrate the application of Time Reuse in enhancing the performance of the DL transmit powers. The idea of time reuse is to reduce the DL transmit power during certain time periods to create periods of isolations and high SINR for the neighboring HUEs. A square ON/OFF power pattern for the HS-PDSCH is assumed.  The period and utility cycle of the patterns are design parameters. Given a certain pattern, each HNB can pick the ‘best’ time offset for its HUEs by sensing the time offsets of the neighbor HNBs. The transmit power pattern duty cycle provides a tradeoff between reducing outage and reducing the peak rate. Maximum efficiency is achieved if the transmit power patterns of neighbor HNBs are orthogonal. However, HNBs may be required to transmit residual overhead during the ‘OFF’ periods for acquisition, channel estimation, paging and broadcast. 

The potential performance enhancement with time reuse are shown below for the BE throughput and HTTP throughput, for different values of residual overhead. The power pattern used is an ON/OFF square pattern with a duty cycle of 1/3 and each HNB has the flexibility of choosing one out of 3 possible time offsets (groups).
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Time Reuse can mitigate the interference and improve the performance of victim HUEs. The performance of time reuse is limited by the residual overhead transmitted during OFF periods. 

4.2.2 Model 2 & Model 3 DL Performance

By Model 2 and Model 3, the DL performance is investigated in co-channel and adjacent channel deployment scenarios. In Model 2 the HUE is inside the house whereas in Model 3 the HUE is outside the house. The baseline is tested by fixing the MNB transmit power to 43 dBm and fixing the HNB transmit powers to 20 dBm, 0 dBm and -20 dBm respectively. For adjacent channel performance the ACIR is assumed to be 33 dB. The throughput results are shown assuming that the MUE is connected to the MNB, the HUE is connected to the HNB and both are running best effort throughput.

4.2.2.1 Model 2 & Model 3 Default Performances

The default performance for Model 2 is shown below.
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The default performance of Model 3 is shown below: 
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From Model 2 and Model 3 default performances, we observe that the HNB Tx power needs to be adjusted to have the right tradeoff between MUE performance and HUE performance on the DL (both for co-channel and adjacent channel deployment). A higher HNB DL transmit power results in a better HUE coverage and throughput at the expensed of a coverage hole in the Macro cell and a poorer performance of the MUE. The problem is more severe in the co-channel deployment than in the adjacent channel deployment. 

5 Discussions and Conclusions

This contribution proposes simple models for studying Home NodeB interference scenarios. Model 1 identifies the HNB-HNB interference scenario which is present even in the adjacent-channel deployment. It is demonstrated through simulations that even for the simple case of Model 1, the uplink and downlink performance of the Home UE is degraded due to HNB-HNB interference. Model 2 identifies HNB-Macro interference scenario. More specifically, impact of MUE on the uplink performance of the HUE and impact of HNB on the downlink performance of the MUE are captured in this model. Model 3 also focuses on HNB-Macro interference scenario and captures the impact of HUE on the uplink performance of MUE.  It is shown that the performance of HUE and MUE is degraded due to HNB-Macro interference in the co-channel case and in some cases even in the adjacent-channel case. 

Possible solutions for interference mitigation are discussed. On the uplink, it is shown that adaptive noise figure (attenuation) at the HNB is an effective scheme for interference mitigation in all three models. On the downlink, performance improvements can be achieved via adaptive HNB transmit power as well as time reuse techniques. 

The proposed models identify various HNB interference scenarios and can be used as a framework for defining minimum performance specifications (MPS) for both co-channel and adjacent-channel HNB deployments.
6 References

[1] R4-071617, “HNB and HNB-Macro Propagation Models”, Qualcomm Europe.
[2] 3GPP TS25-104 v8.0.0, “Base Station (BS) radio transmission and reception (FDD)”.
















































1/13

[image: image19.emf] 

PL MUE_ MNB 1 =125dB  

PL HUE_ HNB =80 dB  

H UE  

HNB  

10 m  

MNB 1  

MUE  

PL HUE_ MNB 1 =115 dB  

PL MUE_ HNB =80 dB  

10 m  

PL MUE_MNB 2 =130 dB  

PL MUE_MNB 2 =13 5dB  

MNB2  

[image: image20.emf]       HUE1   HUE2         Throughput [kbps]   25   1319   Avg Noise Rise [dB]   10.4   1.1   Avg Tx Power [dBm]   - 49.9   - 33.0       UL Performance for Baseline 1  (HNB NRT=5dB, HNB NF=5dB)                             Through put [kbps]   2 0   13 04   Avg Noise Rise [dB]   10. 4   1.1   Avg Tx Power [dBm]   - 35.6   - 18. 1       UL Perfor mance for Baseline 2  (HNB NRT=5 dB, HNB NF=20dB)                                   Throughput [kbps]   1 338   13 17   Avg Noise Rise [dB]   3.9   1.2   Avg Tx Power [dBm]   - 3 4.5   - 33.0           UL Performance with  Enhancements                    

[image: image21.emf]          Home   Macro         Throughput [kbps]   20   1321   Avg Noise Rise [dB]   40.2   1.1   Avg Tx Power [dBm]   - 5.8   17.2     UL Performance for Baseline 1  (HNB NRT=5dB, HNB NF=5dB)                       Throughput [kbps]   20   1321   Avg Noise Rise [dB]   25.2   1.1   Avg Tx Power [dBm]   - 5.8   17.2   UL Perfor mance for Baseline 2  (HNB NRT=5 dB, HNB NF=20dB)                             Throughput [kbps]   1262   1333   Avg Noise Rise [dB]   4.4   1.2   Avg Tx Power [dBm]   9. 5   17.3   A CIR=0dB             UL  Performance with  Enhancements                                   Throughput [kbps]   29   1315   Avg Noise Rise [dB]   7.9   1.1   Avg Tx Power [dBm]   - 37.9   17.1     UL Performance for Baseline 1  (HNB NRT=5dB, HNB NF=5dB)                             Throughput [kbp s]   13 4 3   1315   Avg Noise Rise [dB]   1.8   1.1   Avg Tx Power [dBm]   - 17.3   17.1   UL Perfor mance for Baseline 2  (HNB NRT=5 dB, HNB NF=20dB)                             Throughput [kbps]   1362   1315   Avg Noise Rise [dB]   3.9   1.1   Avg Tx Power [dBm]   - 2 2.5   17.1   ACIR =33dB           UL  Performance with  Enhancements                        

_1263800001.xls
Sheet1

		

						Throughput (kbps)		Throughput

				Baseline UE 0		15512.183		15512183

				Baseline UE 1		0		0										UE 0		UE 1

				PR( 0% ROV)  UE 0		5172.2055		5172205.5						Geometry				20.8		-20

				PR( 0 % ROV)  UE 1		4641.143		4641143

				PR( 5% ROV)  UE 0		5172.2055		5172205.5

				PR( 5% ROV)  UE 1		71.36		71360						BE Throughput (Kbps)				UE 0		UE 1		uE 0		UE 1

				PR( 10% ROV)  UE 0		5172.2055		5172205.5						Baseline				15512.2		0.0		15512183		0

				PR( 10% ROV)  UE 1		26.88		26880						3 Groups, ROV = 0%				5172.2		4641.1		5172205.5		4641143

				PR( 20% ROV)  UE 0		5172.2055		5172205.5						3 Groups, ROV = 5%				5172.2		71.4		5172205.5		71360

				PR( 20% ROV)  UE 1		16.022857		16022.857						3 Groups, ROV = 10%				5172.2		26.9		5172205.5		26880

														3 Groups, ROV = 20%				5172.2		16.0		5172205.5		16022.857

														HTTP Page Delay (sec)				UE 0		UE 1

														Baseline, OCNS = 0				0.16		3.42		246		5133.5

														Baseline, OCNS = 1				0.16		218.61		246		327920

														OCNS=1, 3 Grps, ROV=0%				0.18		0.24		267.429		355.278

														OCNS=1, 3 Grps, ROV=5%				0.18		2.20		267.429		3298.941

														OCNS=1, 3 Grps, ROV=10%				0.18		5.39		267.429		8090.562

														OCNS=1, 3 Grps, ROV=20%				0.18		9.58		267.429		14375.2

														Release 99 Voice PER				UE 0		UE 1

														OCNS = 0				0.009		0.023

														OCNS = 1				0.009		0.262

														Rel 99 DPCH Tx Ec Ior (dB)				UE 0		UE 1

														OCNS = 0				-54.16		-7.056		-74.16		-27.056

														OCNS = 1				-51.434		-5.663		-71.434		-25.663

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														BE Throughput (Kbps)		HUE 1		HUE 2		uE 0		UE 1

														Default Performance		15512.2		42.5		15512183		42537.145

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%				5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%				5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%				5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV = 20%				5172.2		44.0		5172205.5		43954.285

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Time Reuse, 3 Groups, ROV = 0%, OCNS=1				0.00		0.00

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Release 99 Voice				HUE 1		HUE 2

														OCNS = 0		PER		0.009		0.009

														OCNS = 1		PER		0.009		0.015

														Rel 99 DPCH				HUE 1		HUE 2

														OCNS = 0		Tx Ec Ior (dB)		-56.01		-14.557		-76.01		-34.557

														OCNS = 1		Tx Ec Ior (dB)		-51.434		-8.509		-71.434		-28.509

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		2.85		245.765		4269.24

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		8.00		245.765		12005.093

														HTTP				HUE 1		HUE 2						HTTP Page Delay (sec)		HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.00		0.00						Default Performance, OCNS = 0		0.16		2.85		245.765		4269.24

														Default Performance, OCNS = 1		Page Delay (sec)		0.00		0.00						Default Performance, OCNS = 1		0.16		8.00		245.765		12005.093

																										OCNS=1,TR, 3 Groups, ROV = 0%		0.21		0.22		317.579		335.057

																										OCNS=1,TR, 3 Groups, ROV = 5%		0.21		1.39		317.579		2084.338

																										OCNS=1,TR, 3 Groups, ROV = 10%		0.21		2.59		317.579		3892.394

																										OCNS=1,TR, 3 Groups, ROV = 20%		0.21		7.43		317.579		11141.173
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Sheet1

		

																Macro		Home

														UE Ecp/Nt		-18 dB		1.6 dB

												Perfect Algorithm		UE Throughput		125 Kbps		7031 Kbps

										Hole Radius = 80 dB				Node B Tx		43 dBm		4.4 dBm

														UE Ecp/Nt		-15.3 dB		-3.5 dB

												Practical Algorithm		UE Throughput		253 Kbps		3921 Kbps

														Node B Tx		43 dBm		-0.7 dBm

																Macro		Home

														UE Ecp/Nt		-13.9 dB		-8.5 dB

												Perfect Algorithm		UE Throughput		403 Kbps		1745 Kbps

										Hole Radius = 70 dB				Node B Tx		43 dBm		-18.7 dBm

														UE Ecp/Nt		-13.3 dB		-13.5 dB

												Practical Algorithm		UE Throughput		483 Kbps		488 Kbps

														Node B Tx		43 dBm		-23.7 dBm

										two node bs different path loss

										model 2

																						relative tx

																Macro		Home

														UE Ecp/Nt		-18 dB		6.5 dB

												Perfect Algorithm		UE Throughput								125627.789		119595.641

										Hole Radius = 80 dB				Node B Tx		43 dBm		5.8 dBm				-37.226

												Algorithm for HNB tx power		UE Ecp/Nt		-13.4 dB		1.5 dB

												ACIR 0 dB		UE Throughput		478 Kbps		6743 Kbps				478537.156		445531.438		462034.297		6743840		7152068.5		6947954.25

												Coverage Radius = 80 dB		Node B Tx		43 dBm		0.8 dBm				-42.232

																Macro		Home

														UE Ecp/Nt		-9.6 dB		-3.5 dB

												Perfect Algorithm		UE Throughput		Kbps		Kbps

										Hole Radius = 70 dB				Node B Tx		43 dBm		-4.2 dBm				-47.226		147062.859

														UE Ecp/Nt		-7.1 dB		-8.5 dB						147.062859

												Practical Algorithm		UE Throughput		Kbps		Kbps

														Node B Tx		43 dBm		-9.2 dBm				-52.232

												Algorithm for HNB tx power		UE Ecp/Nt		-13.4 dB		-17.2 dB

												ACIR 0 dB		UE Throughput		478.5 Kbps		147 Kbps

												Coverage Radius = 80 dB		Node B Tx		43 dBm		0.8 dBm

										other values

										Node B Tx

										Default Operation

										Model 2								0.0

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm				-2.045		11.175

										ACIR = 0dB		UE Throughput		584 Kbps		6189 Kbps				-12.045		1.175

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm				6743840

												UE Throughput		2922 Kbps		98.5 Kbps				6743.84

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-31 dB		11.5 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm

												UE Throughput		724 Kbps		6889 Kbps

												UE Ecp/Nt		-12 dB		1.2 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2937 Kbps		119 Kbps

												UE Ecp/Nt		-5.5 dB		-18.5 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm				3.746

												UE Throughput		2612 Kbps		15512.2 Kbps				-6.254

												UE Ecp/Nt		-6.3 dB		11.9 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm				3018628.5

												UE Throughput		3019 Kbps		15382 Kbps				3018.6285

												UE Ecp/Nt		-5.4 dB		9.8 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		3008.5 Kbps		2589 Kbps

												UE Ecp/Nt		-5.3 dB		-6.1 dB

										Default Operation

										Model 3								0.0

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		7253 Kbps

												UE Ecp/Nt		-32 dB		1.5 dB

												Node B Tx		43 dBm		0 dBm				16.539

										ACIR = 0dB		UE Throughput		584 Kbps		129 Kbps				6.539

												UE Ecp/Nt		-12.9 dB		-18 dB

												Node B Tx		43 dBm		-20 dBm				3018628.5

												UE Throughput		2922 Kbps		0 Kbps				3018.6285

												UE Ecp/Nt		-5.5 dB		-38 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		8044 Kbps

												UE Ecp/Nt		-31 dB		2.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		724 Kbps		153.5 Kbps

												UE Ecp/Nt		-12 dB		-17 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2937 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-37 dB

										model 3

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2612 Kbps		15512.2 Kbps				16.539

												UE Ecp/Nt		-6.3 dB		11.9 dB				6.539

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		3018 Kbps		11621.6 Kbps				11621577

												UE Ecp/Nt		-5.4 dB		6.5 dB				11621.577

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		3008.5 Kbps		700.3 Kbps

												UE Ecp/Nt		-5.3 dB		-12 dB

										model 2

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2612 Kbps		15512.2 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm

												UE Throughput		3019 Kbps		15382 Kbps

												UE Ecp/Nt		-5.4 dB		9.8 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		3008.5 Kbps		2589 Kbps

												UE Ecp/Nt		-5.3 dB		-6.1 dB

										Model 2

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		584 Kbps		6189 Kbps

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2922 Kbps		98.5 Kbps

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		7253 Kbps

												UE Ecp/Nt		-32 dB		1.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		584 Kbps		129 Kbps

												UE Ecp/Nt		-12.9 dB		-18 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2922 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-38 dB

										After correcting the protocol.cxx bug

										model 2.

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		531 Kbps		6137 Kbps

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2869 Kbps		66 Kbps

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2559 Kbps		15512 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		2965 Kbps		15325 Kbps

												UE Ecp/Nt		-5.4 dB		9.8 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2955 Kbps		2536 Kbps

												UE Ecp/Nt		-5.3 dB		-6.1 dB

										model 3

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		7201 Kbps				-2.85

												UE Ecp/Nt		-32 dB		1.5 dB				-12.85

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		531 Kbps		87 Kbps				87200

												UE Ecp/Nt		-12.9 dB		-18 dB				87.2

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2869 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-38 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2559 Kbps		15512 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		2965 Kbps		11568 Kbps

												UE Ecp/Nt		-5.4 dB		6.5 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2955 Kbps		647 Kbps

												UE Ecp/Nt		-5.3 dB		-12 dB

										Algorithm

										model 2		results aborted !!

														Macro		Home				-42.232

												Node B Tx		43 dBm		0.8 dBm				0.768

										ACIR = 0 dB		UE Throughput		426 Kbps		6692 Kbps

												UE Ecp/Nt		-13.5 dB		1.01 dB				-7.289

												Node B Tx		43 dBm						-17.289

										ACIR = 33dB		UE Throughput

												UE Ecp/Nt								101760

																				101.76

										model 3

														Macro		Home

												Node B Tx		43 dBm		0.8 dBm

										ACIR = 0 dB		UE Throughput		426 Kbps		102 Kbps

												UE Ecp/Nt		-13.5 dB		-17.3 dB

												Node B Tx		43 dBm

										ACIR = 33dB		UE Throughput

												UE Ecp/Nt
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						Throughput (kbps)		Throughput

				Baseline UE 0		15512.183		15512183

				Baseline UE 1		0		0								UE 0		UE 1

				PR( 0% ROV)  UE 0		5172.2055		5172205.5						Geometry		20.8		-20

				PR( 0 % ROV)  UE 1		4641.143		4641143

				PR( 5% ROV)  UE 0		5172.2055		5172205.5

				PR( 5% ROV)  UE 1		71.36		71360						BE Throughput (Kbps)		UE 0		UE 1		uE 0		UE 1

				PR( 10% ROV)  UE 0		5172.2055		5172205.5						Baseline		15512.2		0.0		15512183		0

				PR( 10% ROV)  UE 1		26.88		26880						3 Groups, ROV = 0%		5172.2		4641.1		5172205.5		4641143

				PR( 20% ROV)  UE 0		5172.2055		5172205.5						3 Groups, ROV = 5%		5172.2		71.4		5172205.5		71360

				PR( 20% ROV)  UE 1		16.022857		16022.857						3 Groups, ROV = 10%		5172.2		26.9		5172205.5		26880

														3 Groups, ROV = 20%		5172.2		16.0		5172205.5		16022.857

														HTTP Page Delay (sec)		UE 0		UE 1

														Baseline, OCNS = 0		0.16		3.42		246		5133.5

														Baseline, OCNS = 1		0.16		218.61		246		327920

														OCNS=1, 3 Grps, ROV=0%		0.18		0.24		267.429		355.278

														OCNS=1, 3 Grps, ROV=5%		0.18		2.20		267.429		3298.941

														OCNS=1, 3 Grps, ROV=10%		0.18		5.39		267.429		8090.562

														OCNS=1, 3 Grps, ROV=20%		0.18		9.58		267.429		14375.2

														Release 99 Voice PER		UE 0		UE 1

														OCNS = 0		0.009		0.023

														OCNS = 1		0.009		0.262

														Rel 99 DPCH Tx Ec Ior (dB)		UE 0		UE 1

														OCNS = 0		-54.16		-7.056		-74.16		-27.056

														OCNS = 1		-51.434		-5.663		-71.434		-25.663

														BE Throughput (Kbps)		HUE 1		HUE 2		uE 0		UE 1

														Default Performance		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%		5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%		5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%		5172.2		172.4		5172205.5		172434.281

																				5172205.5		43954.285

														BE Throughput (Kbps)		HUE 1		HUE 2		uE 0		UE 1

														Default Performance		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%		5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%		5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%		5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV =20%		5172.2		44.0		5172205.5		43954.285

														HTTP Page Delay (sec)		HUE 1		HUE 2

														Default Performance, OCNS = 0		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		0.16		3.53		246		5295.125

														Time Reuse, 3 Groups, ROV = 0%, OCNS=1		0.00		0.00

														Release 99 Voice PER		HUE 1		HUE 2

														OCNS = 0		0.009		0.009

														OCNS = 1		0.009		0.015

														Rel 99 DPCH Tx Ec Ior (dB)		HUE 1		HUE 2

														OCNS = 0		-56.01		-14.557		-76.01		-34.557

														OCNS = 1		-51.434		-8.509		-71.434		-28.509

														BE Throughput (Kbps)		HUE 1		HUE 2		uE 0		UE 1

														Default Performance		15512.2		42.5		15512183		42537.145

														Enhancements: TR, 3 Groups, ROV = 0%		5172.2		5170.0		5172205.5		5169988.5

														Enhancements: TR, 3 Groups, ROV = 5%		5172.2		385.3		5172205.5		385325.719

														Enhancements: TR, 3 Groups, ROV = 10%		5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV =20%		5172.2		44.0		5172205.5		43954.285
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																Macro		Home

														UE Ecp/Nt		-18 dB		1.6 dB

												Perfect Algorithm		UE Throughput		125 Kbps		7031 Kbps

										Hole Radius = 80 dB				Node B Tx		43 dBm		4.4 dBm

														UE Ecp/Nt		-15.3 dB		-3.5 dB

												Practical Algorithm		UE Throughput		253 Kbps		3921 Kbps

														Node B Tx		43 dBm		-0.7 dBm

																Macro		Home

														UE Ecp/Nt		-13.9 dB		-8.5 dB

												Perfect Algorithm		UE Throughput		403 Kbps		1745 Kbps

										Hole Radius = 70 dB				Node B Tx		43 dBm		-18.7 dBm

														UE Ecp/Nt		-13.3 dB		-13.5 dB

												Practical Algorithm		UE Throughput		483 Kbps		488 Kbps

														Node B Tx		43 dBm		-23.7 dBm

										two node bs different path loss

										model 2

																						relative tx

																Macro		Home

														UE Ecp/Nt		-18 dB		6.5 dB

												Perfect Algorithm		UE Throughput								125627.789		119595.641

										Hole Radius = 80 dB				Node B Tx		43 dBm		5.8 dBm				-37.226

												Algorithm for HNB tx power		UE Ecp/Nt		-13.4 dB		1.5 dB

												ACIR 0 dB		UE Throughput		478 Kbps		6743 Kbps				478537.156		445531.438		462034.297		6743840		7152068.5		6947954.25

												Coverage Radius = 80 dB		Node B Tx		43 dBm		0.8 dBm				-42.232

																Macro		Home

														UE Ecp/Nt		-9.6 dB		-3.5 dB

												Perfect Algorithm		UE Throughput		Kbps		Kbps

										Hole Radius = 70 dB				Node B Tx		43 dBm		-4.2 dBm				-47.226		147062.859

														UE Ecp/Nt		-7.1 dB		-8.5 dB						147.062859

												Practical Algorithm		UE Throughput		Kbps		Kbps

														Node B Tx		43 dBm		-9.2 dBm				-52.232

												Algorithm for HNB tx power		UE Ecp/Nt		-13.4 dB		-17.2 dB

												ACIR 0 dB		UE Throughput		478.5 Kbps		147 Kbps

												Coverage Radius = 80 dB		Node B Tx		43 dBm		0.8 dBm

										other values

										Node B Tx

										Default Operation

										Model 2								0.0

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm				-2.045		11.175

										ACIR = 0dB		UE Throughput		584 Kbps		6189 Kbps				-12.045		1.175

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm				6743840

												UE Throughput		2922 Kbps		98.5 Kbps				6743.84

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-31 dB		11.5 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm

												UE Throughput		724 Kbps		6889 Kbps

												UE Ecp/Nt		-12 dB		1.2 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2937 Kbps		119 Kbps

												UE Ecp/Nt		-5.5 dB		-18.5 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm				3.746

												UE Throughput		2612 Kbps		15512.2 Kbps				-6.254

												UE Ecp/Nt		-6.3 dB		11.9 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm				3018628.5

												UE Throughput		3019 Kbps		15382 Kbps				3018.6285

												UE Ecp/Nt		-5.4 dB		9.8 dB
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												UE Throughput		2922 Kbps		0 Kbps				3018.6285

												UE Ecp/Nt		-5.5 dB		-38 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		8044 Kbps

												UE Ecp/Nt		-31 dB		2.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		724 Kbps		153.5 Kbps

												UE Ecp/Nt		-12 dB		-17 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2937 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-37 dB

										model 3

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2612 Kbps		15512.2 Kbps				16.539

												UE Ecp/Nt		-6.3 dB		11.9 dB				6.539

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		3018 Kbps		11621.6 Kbps				11621577

												UE Ecp/Nt		-5.4 dB		6.5 dB				11621.577

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		3008.5 Kbps		700.3 Kbps

												UE Ecp/Nt		-5.3 dB		-12 dB

										model 2

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2612 Kbps		15512.2 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

										ACIR = 33dB		Node B Tx		43 dBm		0 dBm

												UE Throughput		3019 Kbps		15382 Kbps

												UE Ecp/Nt		-5.4 dB		9.8 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		3008.5 Kbps		2589 Kbps

												UE Ecp/Nt		-5.3 dB		-6.1 dB

										Model 2

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512.2 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		584 Kbps		6189 Kbps

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2922 Kbps		98.5 Kbps

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		7253 Kbps

												UE Ecp/Nt		-32 dB		1.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		584 Kbps		129 Kbps

												UE Ecp/Nt		-12.9 dB		-18 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2922 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-38 dB

										After correcting the protocol.cxx bug

										model 2.

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		15512 Kbps

												UE Ecp/Nt		-32 dB		11.5 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		531 Kbps		6137 Kbps

												UE Ecp/Nt		-12.9 dB		0.3 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2869 Kbps		66 Kbps

												UE Ecp/Nt		-5.5 dB		-19.4 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2559 Kbps		15512 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		2965 Kbps		15325 Kbps

												UE Ecp/Nt		-5.4 dB		9.8 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2955 Kbps		2536 Kbps

												UE Ecp/Nt		-5.3 dB		-6.1 dB

										model 3

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		0 Kbps		7201 Kbps				-2.85

												UE Ecp/Nt		-32 dB		1.5 dB				-12.85

												Node B Tx		43 dBm		0 dBm

										ACIR = 0dB		UE Throughput		531 Kbps		87 Kbps				87200

												UE Ecp/Nt		-12.9 dB		-18 dB				87.2

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2869 Kbps		0 Kbps

												UE Ecp/Nt		-5.5 dB		-38 dB

														Macro		Home

												Node B Tx		43 dBm		20 dBm

												UE Throughput		2559 Kbps		15512 Kbps

												UE Ecp/Nt		-6.3 dB		11.9 dB

												Node B Tx		43 dBm		0 dBm

										ACIR = 33dB		UE Throughput		2965 Kbps		11568 Kbps

												UE Ecp/Nt		-5.4 dB		6.5 dB

												Node B Tx		43 dBm		-20 dBm

												UE Throughput		2955 Kbps		647 Kbps

												UE Ecp/Nt		-5.3 dB		-12 dB

										Algorithm

										model 2		results aborted !!

														Macro		Home				-42.232

												Node B Tx		43 dBm		0.8 dBm				0.768

										ACIR = 0 dB		UE Throughput		426 Kbps		6692 Kbps

												UE Ecp/Nt		-13.5 dB		1.01 dB				-7.289

												Node B Tx		43 dBm						-17.289

										ACIR = 33dB		UE Throughput

												UE Ecp/Nt								101760

																				101.76

										model 3

														Macro		Home

												Node B Tx		43 dBm		0.8 dBm

										ACIR = 0 dB		UE Throughput		426 Kbps		102 Kbps

												UE Ecp/Nt		-13.5 dB		-17.3 dB

												Node B Tx		43 dBm

										ACIR = 33dB		UE Throughput

												UE Ecp/Nt
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Sheet1

		

						Throughput (kbps)		Throughput

				Baseline UE 0		15512.183		15512183

				Baseline UE 1		0		0										UE 0		UE 1

				PR( 0% ROV)  UE 0		5172.2055		5172205.5						Geometry				20.8		-20

				PR( 0 % ROV)  UE 1		4641.143		4641143

				PR( 5% ROV)  UE 0		5172.2055		5172205.5

				PR( 5% ROV)  UE 1		71.36		71360						BE Throughput (Kbps)				UE 0		UE 1		uE 0		UE 1

				PR( 10% ROV)  UE 0		5172.2055		5172205.5						Baseline				15512.2		0.0		15512183		0

				PR( 10% ROV)  UE 1		26.88		26880						3 Groups, ROV = 0%				5172.2		4641.1		5172205.5		4641143

				PR( 20% ROV)  UE 0		5172.2055		5172205.5						3 Groups, ROV = 5%				5172.2		71.4		5172205.5		71360

				PR( 20% ROV)  UE 1		16.022857		16022.857						3 Groups, ROV = 10%				5172.2		26.9		5172205.5		26880

														3 Groups, ROV = 20%				5172.2		16.0		5172205.5		16022.857

														HTTP Page Delay (sec)				UE 0		UE 1

														Baseline, OCNS = 0				0.16		3.42		246		5133.5

														Baseline, OCNS = 1				0.16		218.61		246		327920

														OCNS=1, 3 Grps, ROV=0%				0.18		0.24		267.429		355.278

														OCNS=1, 3 Grps, ROV=5%				0.18		2.20		267.429		3298.941

														OCNS=1, 3 Grps, ROV=10%				0.18		5.39		267.429		8090.562

														OCNS=1, 3 Grps, ROV=20%				0.18		9.58		267.429		14375.2

														Release 99 Voice PER				UE 0		UE 1

														OCNS = 0				0.009		0.023

														OCNS = 1				0.009		0.262

														Rel 99 DPCH Tx Ec Ior (dB)				UE 0		UE 1

														OCNS = 0				-54.16		-7.056		-74.16		-27.056

														OCNS = 1				-51.434		-5.663		-71.434		-25.663

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														BE Throughput (Kbps)		HUE 1		HUE 2		uE 0		UE 1

														Default Performance		15512.2		42.5		15512183		42537.145

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%				5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%				5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%				5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV = 20%				5172.2		44.0		5172205.5		43954.285

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Time Reuse, 3 Groups, ROV = 0%, OCNS=1				0.00		0.00

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Release 99 Voice				HUE 1		HUE 2

														OCNS = 0		PER		0.009		0.009

														OCNS = 1		PER		0.009		0.015

														Rel 99 DPCH				HUE 1		HUE 2

														OCNS = 0		Tx Ec Ior (dB)		-56.01		-14.557		-76.01		-34.557

														OCNS = 1		Tx Ec Ior (dB)		-51.434		-8.509		-71.434		-28.509

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		2.85		245.765		4269.24

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		8.00		245.765		12005.093

														HTTP				HUE 1		HUE 2						HTTP Page Delay (sec)		HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.00		0.00						Default Performance, OCNS = 0		0.16		2.85		245.765		4269.24

														Default Performance, OCNS = 1		Page Delay (sec)		0.00		0.00						Default Performance, OCNS = 1		0.16		8.00		245.765		12005.093

																										OCNS=1,TR, 3 Groups, ROV = 0%		0.21		0.22		317.579		335.057

																										OCNS=1,TR, 3 Groups, ROV = 5%		0.21		1.39		317.579		2084.338

																										OCNS=1,TR, 3 Groups, ROV = 10%		0.21		2.59		317.579		3892.394

																										OCNS=1,TR, 3 Groups, ROV = 20%		0.21		7.43		317.579		11141.173





Sheet2

		

												HUE 1		HUE 2

										Geometry		20.8		-20
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						Throughput (kbps)		Throughput

				Baseline UE 0		15512.183		15512183

				Baseline UE 1		0		0										UE 0		UE 1

				PR( 0% ROV)  UE 0		5172.2055		5172205.5						Geometry				20.8		-20

				PR( 0 % ROV)  UE 1		4641.143		4641143

				PR( 5% ROV)  UE 0		5172.2055		5172205.5

				PR( 5% ROV)  UE 1		71.36		71360						BE Throughput (Kbps)				UE 0		UE 1		uE 0		UE 1

				PR( 10% ROV)  UE 0		5172.2055		5172205.5						Baseline				15512.2		0.0		15512183		0

				PR( 10% ROV)  UE 1		26.88		26880						3 Groups, ROV = 0%				5172.2		4641.1		5172205.5		4641143

				PR( 20% ROV)  UE 0		5172.2055		5172205.5						3 Groups, ROV = 5%				5172.2		71.4		5172205.5		71360

				PR( 20% ROV)  UE 1		16.022857		16022.857						3 Groups, ROV = 10%				5172.2		26.9		5172205.5		26880

														3 Groups, ROV = 20%				5172.2		16.0		5172205.5		16022.857

														HTTP Page Delay (sec)				UE 0		UE 1

														Baseline, OCNS = 0				0.16		3.42		246		5133.5

														Baseline, OCNS = 1				0.16		218.61		246		327920

														OCNS=1, 3 Grps, ROV=0%				0.18		0.24		267.429		355.278

														OCNS=1, 3 Grps, ROV=5%				0.18		2.20		267.429		3298.941

														OCNS=1, 3 Grps, ROV=10%				0.18		5.39		267.429		8090.562

														OCNS=1, 3 Grps, ROV=20%				0.18		9.58		267.429		14375.2

														Release 99 Voice PER				UE 0		UE 1

														OCNS = 0				0.009		0.023

														OCNS = 1				0.009		0.262

														Rel 99 DPCH Tx Ec Ior (dB)				UE 0		UE 1

														OCNS = 0				-54.16		-7.056		-74.16		-27.056

														OCNS = 1				-51.434		-5.663		-71.434		-25.663

														Best Effort				HUE 1		HUE 2

														Default Performance		Throughput (Kbps)		0.0		0.0

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%				5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%				5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%				5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV = 20%				5172.2		44.0		5172205.5		43954.285

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Time Reuse, 3 Groups, ROV = 0%, OCNS=1				0.00		0.00

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Release 99 Voice				HUE 1		HUE 2

														OCNS = 0		PER		0.009		0.009

														OCNS = 1		PER		0.009		0.015

														Rel 99 DPCH (for voice user)				HUE 1		HUE 2

														OCNS = 0		Tx Ec Ior (dB)		-56.01		-14.557		-76.01		-34.557

														OCNS = 1		Tx Ec Ior (dB)		-51.434		-8.509		-71.434		-28.509
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												HUE 1		HUE 2

										Geometry		20.8		-20
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						Throughput (kbps)		Throughput

				Baseline UE 0		15512.183		15512183

				Baseline UE 1		0		0										UE 0		UE 1

				PR( 0% ROV)  UE 0		5172.2055		5172205.5						Geometry				20.8		-20

				PR( 0 % ROV)  UE 1		4641.143		4641143

				PR( 5% ROV)  UE 0		5172.2055		5172205.5

				PR( 5% ROV)  UE 1		71.36		71360						BE Throughput (Kbps)				UE 0		UE 1		uE 0		UE 1

				PR( 10% ROV)  UE 0		5172.2055		5172205.5						Baseline				15512.2		0.0		15512183		0

				PR( 10% ROV)  UE 1		26.88		26880						3 Groups, ROV = 0%				5172.2		4641.1		5172205.5		4641143

				PR( 20% ROV)  UE 0		5172.2055		5172205.5						3 Groups, ROV = 5%				5172.2		71.4		5172205.5		71360

				PR( 20% ROV)  UE 1		16.022857		16022.857						3 Groups, ROV = 10%				5172.2		26.9		5172205.5		26880

														3 Groups, ROV = 20%				5172.2		16.0		5172205.5		16022.857

														HTTP Page Delay (sec)				UE 0		UE 1

														Baseline, OCNS = 0				0.16		3.42		246		5133.5

														Baseline, OCNS = 1				0.16		218.61		246		327920

														OCNS=1, 3 Grps, ROV=0%				0.18		0.24		267.429		355.278

														OCNS=1, 3 Grps, ROV=5%				0.18		2.20		267.429		3298.941

														OCNS=1, 3 Grps, ROV=10%				0.18		5.39		267.429		8090.562

														OCNS=1, 3 Grps, ROV=20%				0.18		9.58		267.429		14375.2

														Release 99 Voice PER				UE 0		UE 1

														OCNS = 0				0.009		0.023

														OCNS = 1				0.009		0.262

														Rel 99 DPCH Tx Ec Ior (dB)				UE 0		UE 1

														OCNS = 0				-54.16		-7.056		-74.16		-27.056

														OCNS = 1				-51.434		-5.663		-71.434		-25.663

														Best Effort				HUE 1		HUE 2

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														Best Effort				HUE 1		HUE 2		uE 0		UE 1

														Default Performance		Throughput (Kbps)		15512.2		42.5		15512183		42537.145

														Time Reuse, 3 Groups, ROV = 0%				5172.2		5170.0		5172205.5		5169988.5

														Time Reuse, 3 Groups, ROV = 5%				5172.2		385.3		5172205.5		385325.719

														Time Reuse, 3 Groups, ROV = 10%				5172.2		172.4		5172205.5		172434.281

														Time Reuse, 3 Groups, ROV = 20%				5172.2		44.0		5172205.5		43954.285

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Time Reuse, 3 Groups, ROV = 0%, OCNS=1				0.00		0.00

														HTTP				HUE 1		HUE 2

														Default Performance, OCNS = 0		Page Delay (sec)		0.16		1.36		246		2032.941

														Default Performance, OCNS = 1		Page Delay (sec)		0.16		3.53		246		5295.125

														Release 99 Voice				HUE 1		HUE 2

														OCNS = 0		PER		0.009		0.009

														OCNS = 1		PER		0.009		0.015

														Rel 99 DPCH				HUE 1		HUE 2

														OCNS = 0		Tx Ec Ior (dB)		-56.01		-14.557		-76.01		-34.557

														OCNS = 1		Tx Ec Ior (dB)		-51.434		-8.509		-71.434		-28.509
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												HUE 1		HUE 2

										Geometry		20.8		-20
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