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1. Introduction
In this contribution, we present results from our initial study on the coverage improvement of a Type 3i receiver with respect to a Type 3 receiver. A system-level simulation environment is used for this study. Our results show that Type 3i receivers achieve significant gains for coverage. The gains in a mildly dispersive channel can be more than 50%. We also observe that gains are also significant for users close to the base station due to effective suppression in inter-section interference.
	


2. Simulation Setup

We model a macro-cell environment, where the site deployment consists of a uniform hexagonal pattern containing 19 base station sites, each serving 3 cells. The site-to-site distance is 3000 m. We use a 2-D sectorization antenna model which has antenna gains as shown in Fig.1. Antenna tilting is not considered in our simulations. The transmit power of the base station is 20 watt per carrier per cell. The path loss model is 128.1+37.6*log(r) in dB, where r is the distance in km from the mobile to the base station.  The shadowing loss is log-normal with a standard deviation of 8 dB. The receiver is assumed to operate at 9 dB noise figure. To simplify our analysis, we assume that all the radio links have the same power delay profile. All the mobiles in the system are moving at 3 km/h. Two multipath models  are considered, a heavily dispersive model and a mildly dispersive model. The heavily dispersive model consists of four chip-spaced rays with exponential power delay profile. The average relative power for the four paths are 0, -3, -6 and -9 dB, respectively.  This power delay profile is identical to the power delay profile of the Case3 channel specified in [1]. Hence, we will refer to this channel as simply the Case3 channel.  The mildly dispersive model has three chip-spaced paths with average relative power of 0, -12.5, and -24.7 dB. This channel model resembles the Pedestrian A channel model in [1].
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Figure 1: 2-D sectorization antenna pattern used in our simulations.

For link adaptation, we use a MCS table based on link simulation results of an ideal receiver in AWGN. The MCS table is shown in Table 1. The SINR in Table 1 is for every HS-PDSCH symbol (16 chips) per code. The SINR range is determined to achieve less than 10% block error rate for the 1st transmission. In system-level simulations however, we include a 2 dB implementation loss for both Type 3 and Type 3i receivers. We use the same finger positions for Type 3 and Type 3i receivers.
In our simulations, we further assume that 15 codes and 75% of base station power are available for serving the desired user’s HS-DPDCH. Code and power allocations however do not impact the relative performance between Type 3 and Type 3i receivers.
	SINR (dB) range
	bits/HS-PDSCH symbol/code

	[-11.5, -10.5]
	0.0626

	[-10.5, -9.5]
	0.0758

	[-9.5, -8.5]
	0.0990

	[-8.5, -7.5]
	0.1253

	[-7.5, -6.5]
	0.1516

	[-6.5, -5.5]
	0.1980

	[-5.5, -4.5]
	0.2506

	[-4.5, -3.5]
	0.3032

	[-3.5, -2.5]
	0.3958

	[-2.5, -1.5]
	0.5011

	[-1.5, -0.5]
	0.6063

	[-0.5, 0.5]
	0.7116

	[0.5, 1.5]
	0.8814

	[1.5, 2.5]
	1.0427

	[2.5, 3.5]
	1.2041

	[3.5, 4.5]
	1.3654

	[4.5, 5.5]
	1.5267

	[5.5, 6.5]
	1.6881

	[6.5, 7.5]
	1.8494

	[7.5, 8.5]
	2.0108

	[8.5, 9.5]
	2.5135

	[9.5, 10.5]
	2.7659

	[10.5, 11.5]
	3.0182

	[11.5, 12.5]
	3.2705

	[12.5, 13.5]
	3.5228

	[13.5, 14.5]
	3.7751

	14.5 and above
	4.0000


	


2. Simulation Results
Simulation results for the Case 3 (heavily dispersive) channel are shown in Fig. 2 and Fig. 3, for 10th percentile and median data rate, respectively. The 10th percentile data rate is achieved by 90% of the users, and it is an important indicator for coverage. From Fig. 2, we see that Type 3i receiver improves coverage significantly. The improvement is around 25-35% in data rate depending on the user location. It is interesting to see that Type 3i also improves the 10th percentile data rate when users are close to the base station. In fact, the gains of Type 3i is higher for users close to the base station. This is because that users close to the base station experience other-cell interference mainly due to inter-sector interference, and Type 3i is effective in suppressing few (most likely one) inter-sector interference. From Fig. 3, we observe the gains for median data rates are moderate.
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Figure 2: 10th percentile data rate for users in a highly dispersive channel.
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Figure 3: Median data rate for users in a highly dispersive channel.
Simulation results for the mildly dispersive channel are shown in Fig. 4 and Fig. 5, for 10th percentile and median data rate, respectively. The improvement  for 10th percentile data rate is in the range of 20-55% throughout the cell coverage area. On the other hand, we observe the gains for median data rates are moderate.
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Figure 4: 10th percentile data rate for users in a mildly dispersive channel.
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Figure 5: Median data rate for users in a mildly dispersive channel.
	


3. Conclusion

Coverage improvement of a Type 3i receiver with respect to a Type 3 receiver is evaluated in a system-level simulation environment. Our results show that Type 3i receivers achieve significant gains for coverage. The gains in a mildly dispersive channel can be more than 50%. We also observe that gains are also significant for users close to the base station due to effective suppression in inter-section interference. Gains for median data rate are moderate for both heavily and mildly dispersive channels. This contribution is intended to stimulate discussions about the system-level benefits of Type 3i receivers. More scenarios are needed in future study.
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