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Introduction

This text proposal for TR 25.814 captures results and text proposals provided in [1, 2, 3, 4, 5].
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Text Proposal for TR 25.814
10
Evaluation of techniques for evolved UTRA UL

10.1
Performance evaluation

Note: absolute results shown in the respective sections should not be compared as the set of assumptions used to derive these respective results may differ.

10.1.1 Evaluation against reference

This section provides initial results of different E-UTRA uplink proposals, comparing with the baseline reference case defined in [x]:

· WCDMA Release-6

· 1 Transmit antenna at the UE

· 2 Receive antennas at the Node B

· Rake receiver

· 5 MHz transmission bandwidth

Results are normalized to bit per second per Hertz.

10.1.1.1
MC-WCDMA based evolved UTRA UL

The results presented in table 10.1.1.1-1 are based on the uplink proposal described in section 9.3 and cases defined in table A.2.1.1-1 except for the bandwidth which has been set to 5 MHz. The results are based on full buffer traffic models and proportional fair scheduler and compare the reference case aaand a receiver with successive interference cancellation (SIC); the system operating point is at IOT = 4.5 dB.

Table 10.1.1.1-1: Full buffer, 2Rx

	Case
	Speed

[km/h]
	Reference

(WCDMA 2 Rx - MF)
[b/s/Hz]
	(MC-)WCDMA

2 Rx – SIC

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

	1
	3
	0.33
	0.64
	+ 94%

	2
	30
	0.32
	0.72
	+ 125%

	3
	3
	0.32
	0.72
	+ 125%

	4
	3
	0.32
	0.64
	+ 100%


10.1.1.2
OFDMA based evolved UTRA UL

The results presented in table 10.1.1.2-1 are based on uplink proposal described in section 9.2 and cases defined in table A.2.1.1-1. The results are based on full buffer traffic models and proportional fair scheduler; the system operation point is IOT=4.5 dB.

Table 10.1.1.2-1: Full buffer, 2 Rx

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]
	OFDMA

2 Rx Orthogonal

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

	1
	3
	0.33
	0.68
	106%

	2
	30
	0.32
	0.68
	113%

	4
	3
	0.32
	0.70
	119%


10.1.1.3
Evaluation of SC-FDMA based evolved UTRA UL

The evaluation presented in Table 10.1.1-1 is based on the case 3 defined in table A.2.1.1-1. The WCDMA reference results that has been obtained with 5 MHz bandwidth (but scaled for fair comparison for bits/Hz/MHz). The results are based on full buffer traffic models and proportional fair scheduler and compare matched filter receiver WCDMA reference case (with E-DCH) and a SC-FDMA receiver with only single user per frequency resource and blind interference coordination at cell level and slow power control. The higher WCDMA reference value is the same as the WCDMA reference simulation result shown in section 10.1.1.1). The reference with lower capacity is based on result in [3GPP TR 25.896.] with higher inter-site distance (2800 M) but no 20 dB penetration loss.
Table 10.1.1.3-1: Full buffer, 10 MHz, 2Rx, Average Capacity

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]
	SC-FDMA

2 Rx 

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

	3
	3
	0.26 to 0.32
	0.78
	+ 143% to 200%


The case in Table 10.1.1.3-2 is the cell edge case (taken from the same simulation run by looking the 5% CDF as in table 10.1.1.3-1) with the same proportional fair scheduler and interference coordination over the 10 MHz bandwidth. The WCDMA reference gain obtained with 5 MHz bandwidth from [3GPP TR 25.896] with no additional penetration loss but higher inter-site distance and scaled for bits/MHz/cell for comparison (lack of the 20 dB penetration loss with WCDMA will more than compensate the longer inter-site distance in the reference case).

Table 10.1.1.3-2: Full buffer, 10 MHz, 2Rx, 5% CDF Capacity (cell edge)

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]]
	SC-FDMA

2 Rx 

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

	3
	3
	0.026
	0.087
	+ 234%


10.1.2 Evaluation between evolved UTRA UL proposals

The section provides initial results comparing different E-UTRA uplink proposals.

10.1.2.1
Comparison between MC-WCDMA and OFDMA

The comparison presented in tables 10.1.2.1-1 is based on results provided in section 10.1.1.1 and 10.1.1.2. The results are based on full buffer traffic models and proportional fair scheduler and compare orthogonal OFDMA based system with MC-WCDMA using a successive interference cancellation receiver; both operate at IOT=4.5 dB.

Table 10.1.2.1-1: Full buffer, 2 Rx

	Case
	Speed

[km/h]
	MC-WCDMA

2 Rx - SIC

[b/s/Hz]
	OFDMA

2 Rx Orthogonal

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

MC-WCDMA

2 Rx - SIC

	1
	3
	0.64
	0.68
	+ 6%

	2
	30
	0.72
	0.68
	- 6%

	4
	3
	0.64
	0.70
	+ 9%


The comparison presented in table 10.1.2.1-2 assume OFDMA based system operated in non orthogonal manner (i.e. using spatial multiplexing) with MC-WCDMA using a successive interference cancellation receiver; both operate at IOT = 4.5 dB. Note that user separation in case of MC-WCDMA is by means of SIC while user separation in case of (non-orthogonal) MIMO is by means of less complex LMMSE, and can be further improved with SIC.

Table 10.1.2.1-2: Full buffer, 4 Rx

	Case
	Speed

[km/h]
	MC-WCDMA

4 Rx - SIC

[b/s/Hz]
	OFDMA

4 Rx (LMMSE)– Non Orthogonal

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

MC-WCDMA

4 Rx - SIC

	1
	3
	1.32
	1.18
	- 11%

	2
	30
	1.48
	1.16
	- 22%

	4
	3
	1.32
	1.18
	- 11%


10.1.2.2
Comparison between SC-FDMA and OFDMA

The initial comparison of SC-FDMA vs OFDMA for the uplink is summarized in Table 10.1.2.2-2, where the sector throughput of SC-FDMA and OFDMA are given for different inter-site distances. Full buffers, slow power control with 20 dB SNR target, and round robin scheduling was assumed. Note that results in section 10.1.1.1, 10.1.1.2 and 10.1.1.3 assume proportional fair scheduler.

 The remaining simulation assumptions are summarized in Table 10.1.2.2-1.

Table 10.1.2.2-1: Scenarios used in table 10.1.2.2.-2

	Scenario
	CF
[GHz]
	Ploss
[dB]
	Speed
[km/h]
	BW
[MHz]
	Hybrid ARQ
	Max PA output power (including back off)

	A (case 1, 3)
	2
	20
	3
	10
	No
	24 dBm (SC, QPSK)
23.4 dBm (SC, 16QAM)
21.6 dBm (OFDMA)

	B (case 1)
	
	
	
	
	Chase
	21 dBm (SC)
19 dBm (OFDMA)


Table 10.1.2.2-2: Sector throughput for SC-FDMA and OFDMA

	Scenario
	ISD [m]
	Average Sector Throughput [b/s/Hz]
	SC-FDMA gain vs OFDMA

	
	
	SC-FDMA
	OFDMA
	

	A
	500
	0.77
	0.73
	6%

	B
	750
	0.69
	0.65
	6%

	B
	1000
	0.52
	0.48
	9%

	A
	1732
	0.46
	0.41
	10%

	A
	2800
	0.24
	0.21
	13%


10.1.2.3
Evaluation of Virtual MIMO

The virtual MIMO has been studied for both OFDMA and SC-FDMA, and the results from the more detailed OFDMA studies are presented in table 10.1.2.3-1 (initial results) is based on case 1 and case 2 defined in table A.2.1.1-1 except for the channel model PA and VA. The results are based on full buffer traffic models and  two virtual MIMO scheduling [3]; 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

	Case
	Speed

[km/h]
	OFDMA

2 Rx Orthogonal

[b/s/Hz]
	Virtual MIMO RPS

[b/s/Hz]
	Virtual MIMO OPS

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

OFDMA

2 Rx Orthogonal

	1
	3
	0.64
	0.65
	0.86
	+33%

	2
	30
	0.67
	0.68
	0.87
	+28%
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