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1. Introduction

In this contribution, first traffic simulations on MIMO are presented. SCM channel model is assumed with real life channel estimation (delay tracking and fading estimation). Full queue, FTP, and HTTP traffic model are used.

The MIMO channel estimation used is a basic one. It could be subject to further improvements later.

2. Simulations assumptions
In the following, the FTP and HTTP traffic model parameters are depicted.

	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 2Mbytes

Std. Dev. = 0.722 Mbytes

Maximum = 5 Mbytes
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	Reading time (Dpc)
	Exponential
	Mean = 180 sec.
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FTP traffic model
	Component
	Distribution
	Parameters
	PDF

	Main object size (SM)
	Truncated Lognormal
	Mean = 10710 bytes
Std. dev. = 25032 bytes

Minimum = 100 bytes

Maximum = 2 Mbytes
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	Embedded object size (SE)
	Truncated Lognormal
	Mean = 7758 bytes
Std. dev. = 126168 bytes

Minimum = 50 bytes

Maximum = 2 Mbytes
	
[image: image6.wmf]36

.

2

=

s

 
[image: image7.wmf]17

.

6

=

m




	Number of embedded objects per page (Nd)
	Truncated Pareto
	Mean = 5.64
Max. = 53
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Note: Subtract k from the generated random value to obtain Nd

	Reading time (Dpc)
	Exponential
	Mean = 30 sec
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	Parsing time (Tp)
	Exponential
	Mean = 0.13 sec
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HTTP Traffic model
The following tables summarize the results of system level performance evaluations that were conducted according to the simulation assumptions and methodologies described in the SCM model.

The main parameters are:

Speed





3 km/h

Channel sounding

Real (not perfect)
Channel allocation

90% HS-DSCH 10% CPICH (2 Tx antennas)

85% HS-DSCH 15% CPICH (4 Tx antennas)

#users





20

Scheduling



Round-Robin (RR) and Max-Rate (MR)

HARQ





Chase combining

Feedback error


0%

Advanced receiver

MMSE symbol level ([1])

Fading model


SCM model [2]

Environment



50% Urban, 50% Suburban

In order to reduce the simulation run times as much as possible, 20 UEs are generated and supposed to have constant average Ior/Ioc. The Ior/Ioc is generated from the Ior/Ioc CDF as obtained with the SCM model and shown in the figure below. The interference from other cells is supposed white Gaussian for simplification.

Feedback information is assumed perfect. As PARC requires more feedback than RC-MPD, it can benefit more from this assumption.

As shown in [3], the amount of feedback for RC-MPD is:


[image: image13.wmf](

)

é

ù

!

log

2

2

M

M

+


While for PARC it is:
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3. Results

The simulations results are given in the following figures in terms of OTA throughput. The proportion of UE in urban and suburban environments are assumed equal (50% each).
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4. Conclusions

Channel estimation has a significant impact on the performance, especially in multi path environment. We believe that the resulting throughputs for the max rate scheduler are divided by at least a factor 2.
Channel estimation is more difficult in the (4x4) case since the CPICH power per antenna is reduced, 3.75% vs. 5.00%. PARC seems to suffer more than RC-MPD from that.
In general RC-MPD offers better throughput than PARC. The FTP and HTTP traffic models as defined in this contribution give in general under-filled queues.
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Feuil1

		Ref. (1 Tx)		803		1316		2002				821		1331		2007

				1991		2682		4249				1844		2673		4098

		TxDiv CL		925		1379		2233		2067		846		1463		2396		2155

				1997		2767		4482		3666		1768		3030		4833		3980

		DSTTD		830		1329		2074		2037		865		1308		2204		1920

				1938		2758		4013		4306		1912		2754		4250		4430

		PARC		NA		1333		2321		2314		NA		1307		2342		2115

						3063		4983		5443				3253		4911		4624

		RC-MPD		NA		1402		2274		2328		NA		1673		2430		2609

						3346		4339		5281				3935		5109		6377

		RR

		Tx		812		1323.5		2004.5		2004.5

		CL		885.5		1421		2314.5		2111

		DSTTD		847.5		1318.5		2139		1978.5

		PARC				1320		2331.5		2214.5

		RC-MPD				1537.5		2352		2468.5

		MR

		Tx		1917.5		2677.5		4173.5		4173.5

		CL		1882.5		2898.5		4657.5		3823

		DSTTD		1925		2756		4131.5		4368

		PARC				3158		4947		5033.5

		RC-MPD				3640.5		4724		5829

				Round Robin		Max Rate

		Ref (1x1)		0.812		1.9175

		PARC (2x2)		1.32		3.158

		RC-MPD (2x2)		1.5375		3.6405

		PARC (4x4)		2.2145		5.0335

		RC-MPD (4x4)		2.4685		5.829

		Full queue

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		993		2099		997		2263		0.995		2.181

		RxD (1x2)		1592		3017		1605		2969		1.5985		2.993

		RxD (1x4)		2583		5483		2642		5866		2.6125		5.6745

		TxD OL (2x1)		1030		1964		1081		2282		1.0555		2.123

		TxD OL (2x2)		1514		2756		1599		3253		1.5565		3.0045

		TxD OL (2x4)		2534		5534		2606		5212		2.57		5.373

		TxD CL (2x1)		1114		2259		1018		1903		1.066		2.081

		TxD CL (2x2)		1698		3057		1698		3295		1.698		3.176

		TxD CL (2x4)		2797		5904		2862		6038		2.8295		5.971

		MIMO PARC (2x2)		1586		3109		1430		2949		1.508		3.029

		MIMO PARC (2x4)		2566		4830		2522		5058		2.544		4.944

		MIMO PARC (4x4)		2631		4841		2543		4100		2.587		4.4705

		MIMO RC-MPD (2x2)		1675		2957		1807		3390		1.741		3.1735

		MIMO RC-MPD (2x4)		2543		4657		2605		4438		2.574		4.5475

		MIMO RC-MPD (4x4)		2910		5810		2869		6023		2.8895		5.9165

		FTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		973		1112		976		1116		0.9745		1.114

		RxD (1x2)		1499		1537		1516		1563		1.5075		1.55

		RxD (1x4)		2251		2251		2275		2275		2.263		2.263

		TxD OL (2x1)		1018		1146		1062		1177		1.04		1.1615

		TxD OL (2x2)		1443		1499		1494		1539		1.4685		1.519

		TxD OL (2x4)		2192		2192		2330		2332		2.261		2.262

		TxD CL (2x1)		1091		1202		1011		1147		1.051		1.1745

		TxD CL (2x2)		1581		1606		1579		1615		1.58		1.6105

		TxD CL (2x4)		2459		2459		2515		2515		2.487		2.487

		MIMO PARC (2x2)		1481		1522		1354		1428		1.4175		1.475

		MIMO PARC (2x4)		2312		2318		2223		2232		2.2675		2.275

		MIMO PARC (4x4)		2246		2246		2159		2185		2.2025		2.2155

		MIMO RC-MPD (2x2)		1556		1574		1651		1676		1.6035		1.625

		MIMO RC-MPD (2x4)		2245		2257		2377		2378		2.311		2.3175

		MIMO RC-MPD (4x4)		2451		2451		2454		2454		2.4525		2.4525

		HTTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		794		798		803		803		0.7985		0.8005

		RxD (1x2)		1368		1368		1392		1401		1.38		1.3845

		RxD (1x4)		2252		2254		2273		2301		2.2625		2.2775

		TxD OL (2x1)		866		866		891		897		0.8785		0.8815

		TxD OL (2x2)		1311		1316		1368		1378		1.3395		1.347

		TxD OL (2x4)		2191		2181		2342		2342		2.2665		2.2615

		TxD CL (2x1)		932		934		882		888		0.907		0.911

		TxD CL (2x2)		1467		1479		1497		1497		1.482		1.488

		TxD CL (2x4)		2471		2483		2519		2519		2.495		2.501

		MIMO PARC (2x2)		1350		1355		1216		1216		1.283		1.2855

		MIMO PARC (2x4)		2317		2317		2227		2249		2.272		2.283

		MIMO PARC (4x4)		2245		2245		2177		2178		2.211		2.2115

		MIMO RC-MPD (2x2)		1447		1450		1568		1583		1.5075		1.5165

		MIMO RC-MPD (2x4)		2246		2246		2350		2393		2.298		2.3195

		MIMO RC-MPD (4x4)		2450		2450		2461		2461		2.4555		2.4555
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Feuil1

		Ref. (1 Tx)		803		1316		2002				821		1331		2007

				1991		2682		4249				1844		2673		4098

		TxDiv CL		925		1379		2233		2067		846		1463		2396		2155

				1997		2767		4482		3666		1768		3030		4833		3980

		DSTTD		830		1329		2074		2037		865		1308		2204		1920

				1938		2758		4013		4306		1912		2754		4250		4430

		PARC		NA		1333		2321		2314		NA		1307		2342		2115

						3063		4983		5443				3253		4911		4624

		RC-MPD		NA		1402		2274		2328		NA		1673		2430		2609

						3346		4339		5281				3935		5109		6377

		RR

		Tx		812		1323.5		2004.5		2004.5

		CL		885.5		1421		2314.5		2111

		DSTTD		847.5		1318.5		2139		1978.5

		PARC				1320		2331.5		2214.5

		RC-MPD				1537.5		2352		2468.5

		MR

		Tx		1917.5		2677.5		4173.5		4173.5

		CL		1882.5		2898.5		4657.5		3823

		DSTTD		1925		2756		4131.5		4368

		PARC				3158		4947		5033.5

		RC-MPD				3640.5		4724		5829

				Round Robin		Max Rate

		Ref (1x1)		0.812		1.9175

		PARC (2x2)		1.32		3.158

		RC-MPD (2x2)		1.5375		3.6405

		PARC (4x4)		2.2145		5.0335

		RC-MPD (4x4)		2.4685		5.829

		Full queue

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		993		2099		997		2263		0.995		2.181

		RxD (1x2)		1592		3017		1605		2969		1.5985		2.993

		RxD (1x4)		2583		5483		2642		5866		2.6125		5.6745

		TxD OL (2x1)		1030		1964		1081		2282		1.0555		2.123

		TxD OL (2x2)		1514		2756		1599		3253		1.5565		3.0045

		TxD OL (2x4)		2534		5534		2606		5212		2.57		5.373

		TxD CL (2x1)		1114		2259		1018		1903		1.066		2.081

		TxD CL (2x2)		1698		3057		1698		3295		1.698		3.176

		TxD CL (2x4)		2797		5904		2862		6038		2.8295		5.971

		MIMO PARC (2x2)		1586		3109		1430		2949		1.508		3.029

		MIMO PARC (2x4)		2566		4830		2522		5058		2.544		4.944

		MIMO PARC (4x4)		2631		4841		2543		4100		2.587		4.4705

		MIMO RC-MPD (2x2)		1675		2957		1807		3390		1.741		3.1735

		MIMO RC-MPD (2x4)		2543		4657		2605		4438		2.574		4.5475

		MIMO RC-MPD (4x4)		2910		5810		2869		6023		2.8895		5.9165

		FTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		973		1112		976		1116		0.9745		1.114

		RxD (1x2)		1499		1537		1516		1563		1.5075		1.55

		RxD (1x4)		2251		2251		2275		2275		2.263		2.263

		TxD OL (2x1)		1018		1146		1062		1177		1.04		1.1615

		TxD OL (2x2)		1443		1499		1494		1539		1.4685		1.519

		TxD OL (2x4)		2192		2192		2330		2332		2.261		2.262

		TxD CL (2x1)		1091		1202		1011		1147		1.051		1.1745

		TxD CL (2x2)		1581		1606		1579		1615		1.58		1.6105

		TxD CL (2x4)		2459		2459		2515		2515		2.487		2.487

		MIMO PARC (2x2)		1481		1522		1354		1428		1.4175		1.475

		MIMO PARC (2x4)		2312		2318		2223		2232		2.2675		2.275

		MIMO PARC (4x4)		2246		2246		2159		2185		2.2025		2.2155

		MIMO RC-MPD (2x2)		1556		1574		1651		1676		1.6035		1.625

		MIMO RC-MPD (2x4)		2245		2257		2377		2378		2.311		2.3175

		MIMO RC-MPD (4x4)		2451		2451		2454		2454		2.4525		2.4525

		HTTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		794		798		803		803		0.7985		0.8005

		RxD (1x2)		1368		1368		1392		1401		1.38		1.3845

		RxD (1x4)		2252		2254		2273		2301		2.2625		2.2775

		TxD OL (2x1)		866		866		891		897		0.8785		0.8815

		TxD OL (2x2)		1311		1316		1368		1378		1.3395		1.347

		TxD OL (2x4)		2191		2181		2342		2342		2.2665		2.2615

		TxD CL (2x1)		932		934		882		888		0.907		0.911

		TxD CL (2x2)		1467		1479		1497		1497		1.482		1.488

		TxD CL (2x4)		2471		2483		2519		2519		2.495		2.501

		MIMO PARC (2x2)		1350		1355		1216		1216		1.283		1.2855

		MIMO PARC (2x4)		2317		2317		2227		2249		2.272		2.283

		MIMO PARC (4x4)		2245		2245		2177		2178		2.211		2.2115

		MIMO RC-MPD (2x2)		1447		1450		1568		1583		1.5075		1.5165

		MIMO RC-MPD (2x4)		2246		2246		2350		2393		2.298		2.3195

		MIMO RC-MPD (4x4)		2450		2450		2461		2461		2.4555		2.4555
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Feuil1

		Ref. (1 Tx)		803		1316		2002				821		1331		2007

				1991		2682		4249				1844		2673		4098

		TxDiv CL		925		1379		2233		2067		846		1463		2396		2155

				1997		2767		4482		3666		1768		3030		4833		3980

		DSTTD		830		1329		2074		2037		865		1308		2204		1920

				1938		2758		4013		4306		1912		2754		4250		4430

		PARC		NA		1333		2321		2314		NA		1307		2342		2115

						3063		4983		5443				3253		4911		4624

		RC-MPD		NA		1402		2274		2328		NA		1673		2430		2609

						3346		4339		5281				3935		5109		6377

		RR

		Tx		812		1323.5		2004.5		2004.5

		CL		885.5		1421		2314.5		2111

		DSTTD		847.5		1318.5		2139		1978.5

		PARC				1320		2331.5		2214.5

		RC-MPD				1537.5		2352		2468.5

		MR

		Tx		1917.5		2677.5		4173.5		4173.5

		CL		1882.5		2898.5		4657.5		3823

		DSTTD		1925		2756		4131.5		4368

		PARC				3158		4947		5033.5

		RC-MPD				3640.5		4724		5829

				Round Robin		Max Rate

		Ref (1x1)		0.812		1.9175

		PARC (2x2)		1.32		3.158

		RC-MPD (2x2)		1.5375		3.6405

		PARC (4x4)		2.2145		5.0335

		RC-MPD (4x4)		2.4685		5.829

		Full queue

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		993		2099		997		2263		0.995		2.181

		RxD (1x2)		1592		3017		1605		2969		1.5985		2.993

		RxD (1x4)		2583		5483		2642		5866		2.6125		5.6745

		TxD OL (2x1)		1030		1964		1081		2282		1.0555		2.123

		TxD OL (2x2)		1514		2756		1599		3253		1.5565		3.0045

		TxD OL (2x4)		2534		5534		2606		5212		2.57		5.373

		TxD CL (2x1)		1114		2259		1018		1903		1.066		2.081

		TxD CL (2x2)		1698		3057		1698		3295		1.698		3.176

		TxD CL (2x4)		2797		5904		2862		6038		2.8295		5.971

		MIMO PARC (2x2)		1586		3109		1430		2949		1.508		3.029

		MIMO PARC (2x4)		2566		4830		2522		5058		2.544		4.944

		MIMO PARC (4x4)		2631		4841		2543		4100		2.587		4.4705

		MIMO RC-MPD (2x2)		1675		2957		1807		3390		1.741		3.1735

		MIMO RC-MPD (2x4)		2543		4657		2605		4438		2.574		4.5475

		MIMO RC-MPD (4x4)		2910		5810		2869		6023		2.8895		5.9165

		FTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		973		1112		976		1116		0.9745		1.114

		RxD (1x2)		1499		1537		1516		1563		1.5075		1.55

		RxD (1x4)		2251		2251		2275		2275		2.263		2.263

		TxD OL (2x1)		1018		1146		1062		1177		1.04		1.1615

		TxD OL (2x2)		1443		1499		1494		1539		1.4685		1.519

		TxD OL (2x4)		2192		2192		2330		2332		2.261		2.262

		TxD CL (2x1)		1091		1202		1011		1147		1.051		1.1745

		TxD CL (2x2)		1581		1606		1579		1615		1.58		1.6105

		TxD CL (2x4)		2459		2459		2515		2515		2.487		2.487

		MIMO PARC (2x2)		1481		1522		1354		1428		1.4175		1.475

		MIMO PARC (2x4)		2312		2318		2223		2232		2.2675		2.275

		MIMO PARC (4x4)		2246		2246		2159		2185		2.2025		2.2155

		MIMO RC-MPD (2x2)		1556		1574		1651		1676		1.6035		1.625

		MIMO RC-MPD (2x4)		2245		2257		2377		2378		2.311		2.3175

		MIMO RC-MPD (4x4)		2451		2451		2454		2454		2.4525		2.4525

		HTTP

		Throughput (kb/s)		Urban				Suburban

		RR : Round Robin

		MR : Max Rate		RR		MR		RR		MR		Round Robin		Max Rate

		RxD (1x1)		794		798		803		803		0.7985		0.8005

		RxD (1x2)		1368		1368		1392		1401		1.38		1.3845

		RxD (1x4)		2252		2254		2273		2301		2.2625		2.2775

		TxD OL (2x1)		866		866		891		897		0.8785		0.8815

		TxD OL (2x2)		1311		1316		1368		1378		1.3395		1.347

		TxD OL (2x4)		2191		2181		2342		2342		2.2665		2.2615

		TxD CL (2x1)		932		934		882		888		0.907		0.911

		TxD CL (2x2)		1467		1479		1497		1497		1.482		1.488

		TxD CL (2x4)		2471		2483		2519		2519		2.495		2.501

		MIMO PARC (2x2)		1350		1355		1216		1216		1.283		1.2855

		MIMO PARC (2x4)		2317		2317		2227		2249		2.272		2.283

		MIMO PARC (4x4)		2245		2245		2177		2178		2.211		2.2115

		MIMO RC-MPD (2x2)		1447		1450		1568		1583		1.5075		1.5165

		MIMO RC-MPD (2x4)		2246		2246		2350		2393		2.298		2.3195

		MIMO RC-MPD (4x4)		2450		2450		2461		2461		2.4555		2.4555
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