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1
Introduction
In this contribution, we present E-UTRA system performance with full buffer traffic models. Both 2 and 4 receive antennas are considered. No SDMA is assumed.
2
Simulation Setup in E-UTRA UL
The simulation assumption is the same as listed in [1]. Both intra-cell and inter-cell power control are enabled. The way to operate the power control is given in the appendices. For detailed description please refer to [2] and [3].
3
Simulation Results
In Tables 1 to 4, we show the system performance in terms of average cell throughput and the 5% edge UE throughput with 2 and 4 receive antennas. The mean IoT operating point is around 4.5dB. The reference WCDMA results are with RoT around 4.5dB [4]. 
It can be seen from Tables 1 to 4 that the gain from SC-FDMA over reference WCDMA MF results is about 100% with 2 receive antennas while the gain decreases when we go to 4 receive antennas. This is due to the SC-FDMA operating at the logarithmic regime of SNR, therefore the throughput gain cannot be linearly increased unless we resort to SDMA; while with WCDMA MF, the system is operating at low SNR regime, hence the performance grows linearly with the number of receive antennas. Note that going from 2 Rx antennas to 4 Rx antennas 130% performance improvement is observed with WCDMA SIC [4] while only 50% improvement is observed with SC-FDMA, as listed in Table 2. 
	Link Budget
	Speed

[km/h]
	Reference (WCDMA 2 Rx – MF) [b/s/Hz]
	SC-FDMA 2 Rx (b/s/Hz)
	% w.r.t reference

	D1
	3
	0.32
	0.69
	116%

	D2
	30
	0.32
	0. 71
	122%

	D3
	3
	0.32
	0.57
	78%

	D4
	3
	0.32
	0.68
	113%


Table 1

Average capacity comparison with 2 Rx
	Link Budget
	Speed

[km/h]
	Reference SC-FDMA 2 Rx (b/s/Hz)
	SC-FDMA 4 Rx (b/s/Hz)
	% w.r.t reference

	D1
	3
	0.69
	1.04
	51%

	D2
	30
	0. 71
	1.05
	48%

	D3
	3
	0.57
	0.86
	51%

	D4
	3
	0.68
	1.02
	50%


Table 2

Average capacity comparison between 2 and 4 Rx – SC-FDMA

	Link Budget
	Speed

[km/h]
	Referebce SC-FDMA 2Rx (b/s/Hz)
	SC-FDMA 4Rx (b/s/Hz)
	% w.r.t reference

	D1
	3
	0.017
	0.026
	53%

	D2
	30
	0.017
	0.028
	65%

	D3
	3
	0.004
	0.008
	100%

	D4
	3
	0.017
	0.025
	47%


Table 3

5% spectral efficiency comparison between 2 and 4 Rx -- SC-FDMA
	Link Budget
	Speed

[km/h]
	Reference (WCDMA 2 Rx – MF) [b/s/Hz]
	WCDMA 4 Rx – MF % w.r.t reference 
	SC-FDMA 4 Rx –  % w.r.t reference 

	D1
	3
	0.32
	132%
	225%

	D2
	30
	0.32
	125%
	228%

	D3
	3
	0.32
	116%
	169%


Table 4

Average capacity improvement of 4 Rx vs. 2 Rx
Fairness plots for different link budgets are shown in Figures 1 to 8, respectively. The fairness is defined as the CDF of the UE spectral efficiency. 
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Figure 1  Fairness Plot with D1 –  Rx2
[image: image2.emf]Fairness -- D1 -- Rx4 -- 100Hz PC
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Figure 2  Fairness Plot with D1 –  Rx4
[image: image3.emf]Fairness -- D2 -- 100Hz PC
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Figure 3  Fairness Plot with D2 – Rx2
[image: image4.emf]Fairness -- D2 -- Rx4 -- 100Hz PC
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Figure 4  Fairness Plot with D2 –  Rx4
[image: image5.emf]Fairness -- D3 -- 100Hz PC
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Figure 5  Fairness Plot with D3 – Rx2
[image: image6.emf]Fairness -- D3 -- Rx4 -- 100Hz PC
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Figure 6  Fairness Plot with D3 –  Rx4
[image: image7.emf]Fairness -- D4 -- 100Hz PC
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Figure 7  Fairness Plot with D4 – Rx2
[image: image8.emf]Fairness -- D4 -- Rx4 -- 100Hz PC
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Figure 8  Fairness Plot with D4 –  Rx4
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Appendix A: Intra-cell Power Control

The intra-cell power control is done using CQICH as a reference. CQICH is transmitted once every 2ms with IFDM. Power control commands are generated by comparing the received CQI SNR with the target threshold. 

Appendix B: Inter-cell Power Control
The inter-cell power control algorithm is based on the following steps:

· A reference PSD is maintained at the Node-B based on the periodically transmitted CQICH.

· The UE periodically reports the reference PSD offset and an associated bandwidth

· The Tx PSD is a function of the reference PSD and any load indication commands decoded from the strongest non-serving cells

· The associated bandwidth is computed from the maximum transmit power and the Tx PSD

The Node-B grants an uplink assignment consisting of the following information:

· Bandwidth

· Number of tones

· MCS
UE transmits the payload in accordance with the assignment with the Tx PSD

Let us consider the following notation:
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The UE reports:
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wherein:
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 is a mapping function of the load commands.
The reference PSD is defined as:
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The scheduler uses the following criteria to allocate bandwidth to different users with the following constraint:
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Each assigned UE sets its transmit PSD to 
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 and transmits data at the power level given by:
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5
Text Proposal
In this section, we provide text proposal based on the results in Section 2 to be included in [5].
--------------------------------------------------- Begin of Tex Proposal --------------------------------------------------

The 4 Rx SC-FDMA results presented in Table 10.1.1.3-6, 10.1.1.3-7 and 10.1.1.3.2-8 are obtained with 28% control overhead. They are based on full buffer traffic models and proportional fair scheduler. The system operation point is approximately IoT = 4.5dB and the TTI is 0.5ms.
Table 10.1.1.3.2-6: Full buffer, Comparison between 2 and 4 Rx – SC-FDMA, Average Capacity
	Link Budget
	Speed

[km/h]
	Reference SC-FDMA 2 Rx (b/s/Hz)
	SC-FDMA 4 Rx (b/s/Hz)
	% w.r.t reference

	D1
	3
	0.69
	1.04
	51%

	D2
	30
	0. 71
	1.05
	48%

	D3
	3
	0.57
	0.86
	51%

	D4
	3
	0.68
	1.02
	50%


Table 10.1.1.3.2-7: Full buffer, Comparison between 2 and 4 Rx – SC-FDMA, 5% CDF Capacity (cell edge)
	Link Budget
	Speed

[km/h]
	Reference SC-FDMA 2Rx (b/s/Hz)
	SC-FDMA 4Rx (b/s/Hz)
	% w.r.t reference

	D1
	3
	0.017
	0.026
	53%

	D2
	30
	0.017
	0.028
	65%

	D3
	3
	0.004
	0.008
	100%

	D4
	3
	0.017
	0.025
	47%


Table 10.1.1.3.2-8: Full buffer, 4 Rx vs Reference 2 Rx WCDMA 2 Rx-MF, Average Capacity
	Link Budget
	Speed

[km/h]
	Reference (WCDMA 2 Rx – MF) [b/s/Hz]
	WCDMA 4 Rx – MF % w.r.t Reference 
	SC-FDMA 4 Rx –  % w.r.t reference 

	D1
	3
	0.32
	132%
	225%

	D2
	30
	0.32
	125%
	228%

	D3
	3
	0.32
	116%
	169%


--------------------------------------------------- End of Tex Proposal --------------------------------------------------
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