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1. Introduction

This document presents FER simulation results of the SMP (enhanced Symbol Mapping method based on Priority) introduced in [1] and [2]. Previous performance evaluations were performed with 3.33ms TTI size (5 slots) and showed the gains in aspects of BER and the throughput. Now, since some contributions have been discussed for TTI size, e.g. in [3], we consider different TTI sizes such as 1 slot, 3 slots, and 5 slots. As was pointed in [4], we agree that the FER is more relevant than BER in packet communications. Therefore, in aspects of FER, SMP is evaluated with different TTI sizes and MCS levels. In case of different MCS levels, The FER gains are bigger in case of 64QAM and rate 1/2 than 16QAM and 3/4. The same results were shown in [1] and [2], i.e., SMP shows different gains according to MCS levels. But, in case of different TTI sizes, similar FER gains are shown regardless of TTI sizes. Additionally, we discuss other issues such as complexity, interaction with other techniques, and backward comparability, and so on. 

2. Discussion

2.1 Complexity
Except two separate interleavers (including Parallel to Serial block), proposed structure is the same as the conventional HSDPA channel structure described in [5]. We stress that there is no complexity increase compared to single interleaver. Because the buffer occupied by single interleaver is logically divided to systematic (or high priority) part and parity (or low priority) part, just the change of buffer addressing algorithm is needed. It means not complexity increase but different algorithm of interleaving.

2.2 Interaction with other techniques
While no complexity is increased, SMP can improve the performance of systems itself. Also, when SMP is combined with major technologies such as AMCS, HARQ, and so on, it should cooperate well with them. In case of AMCS, SMP could be applied to all MCS levels. Since QPSK modulated symbol has two bits with same reliability, whether SMP is applied or not, the same performance would be kept for QPSK. But, we don’t need to change the physical channel structure according to all MCS levels. It means the physical channel structure is fixed for all MCS levels. In case of HARQ, SMP has gains for all HARQ schemes as shown in [2]. 

We believe that SMP can be also applied to another techniques that are not mentioned above. 

2.3 Backward comparability
If the backward comparability with Rel’99 and Rel’4 is considered, SMP has no disadvantage since no changes are required except interleaving part.

3. FER results

As mentioned in introduction, FER gains are similar for different TTI sizes, i.e., 1 slot, 3slots, and 5 slots. The summary of results is following and several sampled graphs are shown for 1 and 5 slots TTI size. To avoid the complication, 3 Slots cases are not shown here since their FER results are placed on between 1 slot and 5 slots cases.

· 16QAM (Figure 1a-1d)

    rate 1/2 ( about 0.3dB, rate 3/4 ( about 0.1dB 

· 64QAM (Figure 2a-2d)

    rate 1/2 ( about 0.6dB, rate 3/4 ( about 0.2dB
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Figure 1a-1d: FER for 16QAM , rate 1/2 and 3/4 for 1 and 5 slots
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Figure 2a-2d: FER for 64QAM, rate 1/2 and 3/4 for 1 and 5 slots
4. Conclusion

We discussed complexity and interaction with other techniques, and backward comparability issues for SMP. Also, FER results show that SMP has similar gains regardless of TTI sizes. It is shown that there is considerable improvement of the performance if SMP is applied to HSDPA channel structure. Therefore, it is suggested that the proposed SMP technique be considered for HSDPA and included in RAN WG1 technical report.
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		-2		0		0				-2		0.9885		0.003606				-2		0.59416		0.003859

										-1.75		0.9678		0.002877				-1.75		0.51794		0.003118

		<7.txt>								-1.5		0.9342		0.00227				-1.5		0.42968		0.002406

		-4		0.84398		0.012059				-1.25		0.8802		0.001755				-1.25		0.35262		0.00186

		-3.75		0.76426		0.009503				-1		0.8039		0.001354				-1		0.27572		0.001381

		-3.5		0.66478		0.007145				-0.75		0.6939		0.000983				-0.75		0.20906		0.001012

		-3.25		0.52468		0.004966				-0.5		0.5612		0.000689				-0.5		0.14878		0.000686

		-3		0.36602		0.003073				-0.25		0.4239		0.000462				-0.25		0.10148		0.000458

		-2.75		0.1951		0.001479				0		0.2869		0.000283				0		0.06088		0.000269

		-2.5		0.0569		0.000404				0.25		0.1718		0.000157				0.25		0.03328		0.000146

		-2.25		0.00536		0.000036				0.5		0.066		0.000058				0.5		0.01328		0.000057

		-2		0.00002		0				0.75		0.0134		0.000011				0.75		0.00206		0.000009

										1		0		0				1		0		0

		<9.txt>								<10.txt>								<12.txt>

		-4		0.9961		0.01175				-4		1		0.016091				-4		1		0.016199

		-3.75		0.98602		0.009168				-3.75		0.99994		0.013945				-3.75		1		0.014053

		-3.5		0.961121		0.006843				-3.5		0.99988		0.012045				-3.5		1		0.012122

		-3.25		0.890562		0.004771				-3.25		0.99958		0.010206				-3.25		1		0.010375

		-3		0.754545		0.003046				-3		0.9982		0.008585				-3		1		0.008693

		-2.75		0.51941		0.001603				-2.75		0.99448		0.007168				-2.75		0.9999		0.007309

		-2.5		0.172917		0.000428				-2.5		0.98482		0.005948				-2.5		0.9993		0.006116

		-2.25		0.00456		0.000011				-2.25		0.967601		0.004813				-2.25		0.9968		0.004989

		-2		0		0				-2		0.938081		0.003855				-2		0.9919		0.004057

										-1.75		0.890982		0.003091				-1.75		0.9789		0.003232

		<11.txt>								-1.5		0.823784		0.002424				-1.5		0.9515		0.002223

		-4		1		0.013635				-1.25		0.737145		0.001864				-1.25		0.9063		0.001981

		-3.75		0.9998		0.010979				-1		0.623088		0.001377				-1		0.8302		0.001507

		-3.5		0.9988		0.008611				-0.75		0.51245		0.001006				-0.75		0.7301		0.001099

		-3.25		0.9936		0.006317				-0.5		0.395692		0.000702				-0.5		0.604		0.000782

		-3		0.9603		0.004188				-0.25		0.280074		0.000463				-0.25		0.4668		0.000527

		-2.75		0.8413		0.002425				0		0.184016		0.000286				0		0.3275		0.000335

		-2.5		0.4901		0.000907				0.25		0.110878		0.000164				0.25		0.212		0.000201

		-2.25		0.0295		0.000041				0.5		0.051059		0.000073				0.5		0.0972		0.000087

		-2		0		0				0.75		0.012		0.000017				0.75		0.023		0.000019

										1		0		0				1		0		0

		<13.txt>								<14.txt>

		-10		0.83946		0.075014				-10		0.9378		0.095986

		-7		0.58754		0.044047				-7		0.75314		0.057721

		-4		0.36302		0.024396				-4		0.50326		0.032511

		-1		0.19572		0.013095				-1		0.29774		0.017602

		2		0.10532		0.006955				2		0.162		0.009461

		5		0.05658		0.003657				5		0.08608		0.004975

		8		0.03078		0.001883				8		0.04576		0.002613

		11		0.01646		0.000931				11		0.02484		0.001311

		14		0.00898		0.000433				14		0.01316		0.000631

		<15.txt>								<16.txt>

		-10		0.894882		0.075325				-10		0.97546		0.09634

		-7		0.651467		0.044575				-7		0.839623		0.058141

		-4		0.412252		0.024735				-4		0.588888		0.032709

		-1		0.227935		0.013268				-1		0.363233		0.01776

		2		0.123478		0.007072				2		0.197576		0.009471

		5		0.065759		0.003722				5		0.105838		0.005064

		8		0.035639		0.001934				8		0.056639		0.002632

		11		0.01902		0.000949				11		0.031439		0.001306

		14		0.01062		0.000444				14		0.01722		0.000638

		<17.txt>								<18.txt>

		-10		0.9062		0.075549				-10		0.9829		0.096646

		-7		0.6685		0.044636				-7		0.8666		0.05822

		-4		0.4258		0.024774				-4		0.6206		0.032797

		-1		0.2372		0.013304				-1		0.3893		0.017769

		2		0.1279		0.007087				2		0.2126		0.009524

		5		0.0683		0.003759				5		0.1165		0.005087

		8		0.0369		0.001904				8		0.0621		0.002626

		11		0.0192		0.000965				11		0.0345		0.001311

		14		0.011		0.000439				14		0.019		0.000638

		<19.txt>								<20.txt>

		-10		0.87268		0.104401				-10		0.94412		0.106759

		-7		0.62944		0.062032				-7		0.7639		0.064408

		-4		0.39534		0.034539				-4		0.51524		0.036322

		-1		0.21696		0.018504				-1		0.30666		0.01969

		2		0.11728		0.009937				2		0.16574		0.010582

		5		0.062		0.00524				5		0.08786		0.005591

		8		0.03384		0.002724				8		0.04774		0.002939

		11		0.01818		0.001384				11		0.02594		0.001489

		14		0.00986		0.000653				14		0.01404		0.00071

		<21.txt>								<22.txt>

		-10		0.907422		0.104803				-10		0.97702		0.106542

		-7		0.674387		0.062372				-7		0.842863		0.064417

		-4		0.429711		0.034658				-4		0.594468		0.03628

		-1		0.241435		0.018693				-1		0.364373		0.019713

		2		0.129297		0.010008				2		0.200156		0.010529

		5		0.069599		0.005311				5		0.108418		0.005629

		8		0.037559		0.002779				8		0.058079		0.002945

		11		0.01968		0.001385				11		0.031559		0.001451

		14		0.01134		0.00064				14		0.01746		0.000695

		<23.txt>								<24.txt>

		-10		0.9217		0.105942				-10		0.9845		0.106984

		-7		0.6949		0.063187				-7		0.8704		0.064618

		-4		0.4508		0.035299				-4		0.6265		0.03647

		-1		0.2527		0.01902				-1		0.3934		0.019799

		2		0.1374		0.010132				2		0.2183		0.010578

		5		0.0733		0.005412				5		0.119		0.005643

		8		0.0393		0.002821				8		0.064		0.002948

		11		0.0211		0.00141				11		0.0344		0.001499

		14		0.0116		0.000663				14		0.0195		0.000725

		<25.txt>								<26.txt>

		3		0.55772		0.0035

		3.2		0.48854		0.002869

		3.4		0.41314		0.002285

		3.6		0.3413		0.001791

		3.8		0.27		0.00135

		4		0.20188		0.000969

		4.2		0.14152		0.000661

		4.4		0.09232		0.000419

		4.6		0.05344		0.000237

		4.8		0.02568		0.000112

		5		0.00928		0.00004

		<27.txt>								<28.txt>

		3		0.919542		0.003511				3		0.9897		0.00386

		3.2		0.865663		0.002835				3.2		0.9795		0.003246

		3.4		0.804944		0.002297				3.4		0.9594		0.002674

		3.6		0.719806		0.001792				3.6		0.9241		0.002145

		3.8		0.613608		0.00134				3.8		0.8581		0.001658

		4		0.49817		0.000975				4		0.7689		0.001231

		4.2		0.394552		0.000706				4.2		0.6468		0.000879

		4.4		0.291234		0.000483				4.4		0.5097		0.000601

		4.599999		0.199196		0.000313				4.599999		0.3486		0.000366

		4.799999		0.130317		0.000196				4.799999		0.2038		0.000191

		4.999999		0.071579		0.000103				4.999999		0.0992		0.000088

		5.199999		0.029519		0.000042				5.199999		0.0281		0.000024

		5.399999		0.00324		0.000005				5.399999		0.0015		0.000001

		5.599998		0.00006		0

		<29.txt>								<30.txt>

		3		0.9897		0.00386

		3.2		0.9795		0.003246

		3.4		0.9594		0.002674

		3.6		0.9241		0.002145

		3.8		0.8581		0.001658

		4		0.7689		0.001231

		4.2		0.6468		0.000879

		4.4		0.5097		0.000601

		4.599999		0.3486		0.000366

		4.799999		0.2038		0.000191

		4.999999		0.0992		0.000088

		5.199999		0.0281		0.000024

		5.399999		0.0015		0.000001

		<31.txt>								<32.txt>

		3		0.74788		0.0076

		3.2		0.68068		0.006206

		3.4		0.61026		0.005062

		3.6		0.53576		0.004073

		3.8		0.45162		0.003162

		4		0.3765		0.002443

		4.2		0.2979		0.001822

		4.4		0.2312		0.001326

		4.6		0.17184		0.000942

		4.8		0.12114		0.000635

		5		0.08024		0.000412

		<33.txt>								<34.txt>

		<35.txt>								<36.txt>

		3		0.9996		0.011058

		3.2		0.9992		0.009136

		3.4		0.9965		0.007355

		3.6		0.9877		0.005865

		3.8		0.9705		0.004504

		4		0.932		0.003475

		4.2		0.8653		0.002563

		4.4		0.7855		0.001903

		4.599999		0.6798		0.001384

		4.799999		0.5496		0.000962

		4.999999		0.4279		0.00066

		5.2		0.294		0.0004

		5.4		0.1467		0.000172

		5.599999		0.0496		0.000051
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		-2		0		0				-2		0.9885		0.003606				-2		0.59416		0.003859

										-1.75		0.9678		0.002877				-1.75		0.51794		0.003118

		<7.txt>								-1.5		0.9342		0.00227				-1.5		0.42968		0.002406

		-4		0.84398		0.012059				-1.25		0.8802		0.001755				-1.25		0.35262		0.00186

		-3.75		0.76426		0.009503				-1		0.8039		0.001354				-1		0.27572		0.001381

		-3.5		0.66478		0.007145				-0.75		0.6939		0.000983				-0.75		0.20906		0.001012

		-3.25		0.52468		0.004966				-0.5		0.5612		0.000689				-0.5		0.14878		0.000686

		-3		0.36602		0.003073				-0.25		0.4239		0.000462				-0.25		0.10148		0.000458

		-2.75		0.1951		0.001479				0		0.2869		0.000283				0		0.06088		0.000269

		-2.5		0.0569		0.000404				0.25		0.1718		0.000157				0.25		0.03328		0.000146

		-2.25		0.00536		0.000036				0.5		0.066		0.000058				0.5		0.01328		0.000057

		-2		0.00002		0				0.75		0.0134		0.000011				0.75		0.00206		0.000009

										1		0		0				1		0		0

		<9.txt>								<10.txt>								<12.txt>

		-4		0.9961		0.01175				-4		1		0.016091				-4		1		0.016199

		-3.75		0.98602		0.009168				-3.75		0.99994		0.013945				-3.75		1		0.014053

		-3.5		0.961121		0.006843				-3.5		0.99988		0.012045				-3.5		1		0.012122

		-3.25		0.890562		0.004771				-3.25		0.99958		0.010206				-3.25		1		0.010375

		-3		0.754545		0.003046				-3		0.9982		0.008585				-3		1		0.008693

		-2.75		0.51941		0.001603				-2.75		0.99448		0.007168				-2.75		0.9999		0.007309

		-2.5		0.172917		0.000428				-2.5		0.98482		0.005948				-2.5		0.9993		0.006116

		-2.25		0.00456		0.000011				-2.25		0.967601		0.004813				-2.25		0.9968		0.004989

		-2		0		0				-2		0.938081		0.003855				-2		0.9919		0.004057

										-1.75		0.890982		0.003091				-1.75		0.9789		0.003232

		<11.txt>								-1.5		0.823784		0.002424				-1.5		0.9515		0.002223

		-4		1		0.013635				-1.25		0.737145		0.001864				-1.25		0.9063		0.001981

		-3.75		0.9998		0.010979				-1		0.623088		0.001377				-1		0.8302		0.001507

		-3.5		0.9988		0.008611				-0.75		0.51245		0.001006				-0.75		0.7301		0.001099

		-3.25		0.9936		0.006317				-0.5		0.395692		0.000702				-0.5		0.604		0.000782

		-3		0.9603		0.004188				-0.25		0.280074		0.000463				-0.25		0.4668		0.000527

		-2.75		0.8413		0.002425				0		0.184016		0.000286				0		0.3275		0.000335

		-2.5		0.4901		0.000907				0.25		0.110878		0.000164				0.25		0.212		0.000201

		-2.25		0.0295		0.000041				0.5		0.051059		0.000073				0.5		0.0972		0.000087

		-2		0		0				0.75		0.012		0.000017				0.75		0.023		0.000019

										1		0		0				1		0		0

		<13.txt>								<14.txt>

		-10		0.83946		0.075014				-10		0.9378		0.095986

		-7		0.58754		0.044047				-7		0.75314		0.057721

		-4		0.36302		0.024396				-4		0.50326		0.032511

		-1		0.19572		0.013095				-1		0.29774		0.017602

		2		0.10532		0.006955				2		0.162		0.009461

		5		0.05658		0.003657				5		0.08608		0.004975

		8		0.03078		0.001883				8		0.04576		0.002613

		11		0.01646		0.000931				11		0.02484		0.001311

		14		0.00898		0.000433				14		0.01316		0.000631

		<15.txt>								<16.txt>

		-10		0.894882		0.075325				-10		0.97546		0.09634

		-7		0.651467		0.044575				-7		0.839623		0.058141

		-4		0.412252		0.024735				-4		0.588888		0.032709

		-1		0.227935		0.013268				-1		0.363233		0.01776

		2		0.123478		0.007072				2		0.197576		0.009471

		5		0.065759		0.003722				5		0.105838		0.005064

		8		0.035639		0.001934				8		0.056639		0.002632

		11		0.01902		0.000949				11		0.031439		0.001306

		14		0.01062		0.000444				14		0.01722		0.000638

		<17.txt>								<18.txt>

		-10		0.9062		0.075549				-10		0.9829		0.096646

		-7		0.6685		0.044636				-7		0.8666		0.05822

		-4		0.4258		0.024774				-4		0.6206		0.032797

		-1		0.2372		0.013304				-1		0.3893		0.017769

		2		0.1279		0.007087				2		0.2126		0.009524

		5		0.0683		0.003759				5		0.1165		0.005087

		8		0.0369		0.001904				8		0.0621		0.002626

		11		0.0192		0.000965				11		0.0345		0.001311

		14		0.011		0.000439				14		0.019		0.000638

		<19.txt>								<20.txt>

		-10		0.87268		0.104401				-10		0.94412		0.106759

		-7		0.62944		0.062032				-7		0.7639		0.064408

		-4		0.39534		0.034539				-4		0.51524		0.036322

		-1		0.21696		0.018504				-1		0.30666		0.01969

		2		0.11728		0.009937				2		0.16574		0.010582

		5		0.062		0.00524				5		0.08786		0.005591

		8		0.03384		0.002724				8		0.04774		0.002939

		11		0.01818		0.001384				11		0.02594		0.001489

		14		0.00986		0.000653				14		0.01404		0.00071

		<21.txt>								<22.txt>

		-10		0.907422		0.104803				-10		0.97702		0.106542

		-7		0.674387		0.062372				-7		0.842863		0.064417

		-4		0.429711		0.034658				-4		0.594468		0.03628

		-1		0.241435		0.018693				-1		0.364373		0.019713

		2		0.129297		0.010008				2		0.200156		0.010529

		5		0.069599		0.005311				5		0.108418		0.005629

		8		0.037559		0.002779				8		0.058079		0.002945

		11		0.01968		0.001385				11		0.031559		0.001451

		14		0.01134		0.00064				14		0.01746		0.000695

		<23.txt>								<24.txt>

		-10		0.9217		0.105942				-10		0.9845		0.106984

		-7		0.6949		0.063187				-7		0.8704		0.064618

		-4		0.4508		0.035299				-4		0.6265		0.03647

		-1		0.2527		0.01902				-1		0.3934		0.019799

		2		0.1374		0.010132				2		0.2183		0.010578

		5		0.0733		0.005412				5		0.119		0.005643

		8		0.0393		0.002821				8		0.064		0.002948

		11		0.0211		0.00141				11		0.0344		0.001499

		14		0.0116		0.000663				14		0.0195		0.000725

		<25.txt>								<26.txt>

		3		0.55772		0.0035

		3.2		0.48854		0.002869

		3.4		0.41314		0.002285

		3.6		0.3413		0.001791

		3.8		0.27		0.00135

		4		0.20188		0.000969

		4.2		0.14152		0.000661

		4.4		0.09232		0.000419

		4.6		0.05344		0.000237

		4.8		0.02568		0.000112

		5		0.00928		0.00004

		<27.txt>								<28.txt>

		3		0.919542		0.003511				3		0.9897		0.00386

		3.2		0.865663		0.002835				3.2		0.9795		0.003246

		3.4		0.804944		0.002297				3.4		0.9594		0.002674

		3.6		0.719806		0.001792				3.6		0.9241		0.002145

		3.8		0.613608		0.00134				3.8		0.8581		0.001658

		4		0.49817		0.000975				4		0.7689		0.001231

		4.2		0.394552		0.000706				4.2		0.6468		0.000879

		4.4		0.291234		0.000483				4.4		0.5097		0.000601

		4.599999		0.199196		0.000313				4.599999		0.3486		0.000366

		4.799999		0.130317		0.000196				4.799999		0.2038		0.000191

		4.999999		0.071579		0.000103				4.999999		0.0992		0.000088

		5.199999		0.029519		0.000042				5.199999		0.0281		0.000024

		5.399999		0.00324		0.000005				5.399999		0.0015		0.000001

		5.599998		0.00006		0

		<29.txt>								<30.txt>

		3		0.9897		0.00386

		3.2		0.9795		0.003246

		3.4		0.9594		0.002674

		3.6		0.9241		0.002145

		3.8		0.8581		0.001658

		4		0.7689		0.001231

		4.2		0.6468		0.000879

		4.4		0.5097		0.000601

		4.599999		0.3486		0.000366

		4.799999		0.2038		0.000191

		4.999999		0.0992		0.000088

		5.199999		0.0281		0.000024

		5.399999		0.0015		0.000001

		<31.txt>								<32.txt>

		3		0.74788		0.0076

		3.2		0.68068		0.006206

		3.4		0.61026		0.005062

		3.6		0.53576		0.004073

		3.8		0.45162		0.003162

		4		0.3765		0.002443

		4.2		0.2979		0.001822

		4.4		0.2312		0.001326

		4.6		0.17184		0.000942

		4.8		0.12114		0.000635

		5		0.08024		0.000412

		<33.txt>								<34.txt>

		<35.txt>								<36.txt>

		3		0.9996		0.011058

		3.2		0.9992		0.009136

		3.4		0.9965		0.007355

		3.6		0.9877		0.005865

		3.8		0.9705		0.004504

		4		0.932		0.003475

		4.2		0.8653		0.002563

		4.4		0.7855		0.001903

		4.599999		0.6798		0.001384

		4.799999		0.5496		0.000962

		4.999999		0.4279		0.00066

		5.2		0.294		0.0004

		5.4		0.1467		0.000172

		5.599999		0.0496		0.000051
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