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10.1.1.3.2 Throughput evaluation
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 (R1-061806)
	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) (R1-061806)
	Link Budget
	Speed

[km/h]
	Refernce 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 (R1-061806)
	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%


10.1.2.3
Evaluation of Multi-user MIMO

Multi-user MIMO has been studied for both OFDMA and SC-FDMA. The results from the more detailed OFDMA studies are presented in Table 10.1.2.3-1 (initial results) based on case 1 and case 2 defined in Table A.2.1.1-1 except for the ITU channel model PA and VA. The results are based on full buffer traffic models and  two multi-user MIMO scheduling ; random user pairing scheduling (RPS) and orthogonal pairing scheduling (OPS). OFDMA based system operated in orthogonal manner is compared with systems operated in non orthogonal manner (i.e. using spatial multiplexing). 

Table 10.1.2.3-1: OFDMA Full buffer, 10 MHz, 2 Rx (R1-051422)
	Case
	Speed

[km/h]
	OFDMA

1 Tx 2 Rx Orthogonal

[b/s/Hz]
	Multi-user MIMO RPS

[b/s/Hz]
	Multi-user MIMO OPS

[b/s/Hz]
	% OPS w.r.t

OFDMA

1 Tx 2 Rx Orthogonal

	1
	3
	0.64
	0.65
	0.86
	+33%

	2
	30
	0.67
	0.68
	0.87
	+28%


Table 10.1.2.3-2 presents similar results for the SC-FDMA system based on cases 1 and 2 defined in Table A.2.1.1-1 except that the ITU channel model PA, and VA were used, respectively. The results are based on full buffer traffic models and the same two multi-user MIMO scheduling algorithms as in the OFDMA case. SC-FDMA based system operated in orthogonal manner is compared with systems operated in non orthogonal manner (i.e. using spatial multiplexing). These results assume proportional fair scheduler, real channel estimation, one sounding sub-carrier per Resource Block, and no channel sounding error.
Table 10.1.2.3-2: SC-FDMA Full buffer, 10 MHz, 2 Rx (R1-061231)
	Case
	Speed

[km/h]
	SC-FDMA

1 Tx 2 Rx Orthogonal

[b/s/Hz]
	Multi-user MIMO RPS

[b/s/Hz]
	Multi-user MIMO OPS

[b/s/Hz]
	% OPS w.r.t

SC-FDMA

1 Tx 2 Rx Orthogonal

	1
	3
	0.6315
	0.7003
	0.7791
	+24.4%

	2
	30
	0.8336
	0.8356
	1.0427
	+25.1%


Table 10.1.2.3-3 presents E-UTRA UL multi-user MIMO results compared to SIMO at different IoT operating points. These results are based on full buffer traffic models and they assume 1 Tx antenna at UE and 2 Rx antennas at Node-B. 
Table 10.1.2.3-3: SC-FDMA Full buffer, 2 Rx (R1-062052)
	Case
	Mean IoT (dB)
	Spectral Efficiency

(b/s/Hz) -- SIMO
	Spectral Efficiency

(b/s/Hz) -- SDMA
	Percentage Gain (%)
	5% Spectral Efficiency

(b/s/Hz) -- SIMO
	5% Spectral Efficiency

(b/s/Hz) -- SDMA

	D1
	4.4
	0.67
	0.73
	9
	0.008
	0.009

	
	6.8
	0.70
	0.83
	18
	0.009
	0.01

	D2
	4.4
	0.67
	0.73
	9
	0.008
	0.008

	
	6.8
	0.71
	0.84
	18
	0.01
	0.011

	D3
	4.6
	0.44
	0.69
	57
	0.002
	0.002

	D4
	4.4
	0.66
	0.72
	9
	0.008
	0.009

	
	6.8
	0.71
	0.83
	17
	0.009
	0.01
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