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1. Introduction

In [1], it is shown that Symbol Mapping based on bit Priority (SMP) can improve the system throughput when it is combined with various HARQ schemes. With SMP, the systematic/parity bit is mapped to the bit with high/low reliability. In [2], it is shown that, for given MCS level and channel condition, IR has performance gain over Chase Combining (CC). This means that, in retransmissions, parity information would be more effective than systematic information in order to improve the performance of Turbo decoder. This proposal achieves the additional gain for SMP with CC by switching priorities in retransmissions.

2. Proposed Scheme for Chase Combining

In CC, the transmitter sends the same frame in retransmissions. In previous simulations [3], when SMP is combined with CC, the systematic/parity bit keeps to be mapped to the bit with high/low priority in retransmissions. Considering the performance gain of IR over CC, it would be more beneficial if the parity bit could be mapped to the bit with high reliability in retransmissions. In this proposal, it is proposed that the priorities for the systematic bit and the parity bit are switched in retransmissions according to the following mapping rules,

Initial Transmission :  (S(H), (P(L)

1st Retransmission  :  (S(L), (P(H)

2nd Retransmission  :  (S(H), (P(L)

Etc.

where S is the systematic bit, P is the parity bit, H is the bit with high reliability and L is the bit with low reliability. We call this scheme as Switched SMP for notational convenience.

3.  Simulation Results

Simulations have been performed with 16QAM, R=1/2 for AWGN channel as well as 1-path Rayleigh fading channel with speed 3Km/h. Fig. 1 shows the throughput comparison for AWGN channel. In high Ior/Ioc region, CC with SMP and CC with Switched SMP show the same performance while they outperform the conventional CC by about 0.3dB. In low Ior/Ioc region, CC with SMP achieves about 0.2dB gain over the conventional CC. Also we note that, by employing CC with Switched SMP, additional gain (0.1dB – 0.2dB according to the different Ior/Ioc region) is obtained compared to CC with SMP.

Fig. 2 compares the throughputs of 3 schemes for 1-path Rayleigh fading channel with speed 3Km/h. The throughput gain of CC with Switched SMP is about 0.1dB over CC with SMP and about 0.3dB over the conventional CC.
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Fig. 1. Throughput comparison for AWGN channel
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Fig. 2. Throughput comparison for 1-parh Rayleigh fading channel

4.  Conclusion

We propose Switched SMP that is applied to CC. Compared to the conventional CC and CC with SMP, it is shown that notable throughput gain is obtained by switching priorities between the systematic bit and the parity bit in retransmissions.

5.  References

[1] 12A010044, Samsung, “Enhanced Symbol Mapping Method for the Modulation of Turbo-coded Bits based on Bit Priority,” 3GPP TSG RAN WG1/WG2 Joint Meeting on HSDPA, Sophia Antipolis, France, April 2001.

[2] TSGR1#17(00)1396, Motorola, “Performance Comparison of Hybrid-ARQ Schemes,” Stockholm, Sweden, November 2000.

[3] TSGR1#20(01)0533, Samsung, “Performance Evaluation of the Enhanced Symbol Mapping Method based on Priority (SMP) in HSDPA,” Busan, Korea, May 2001.

_1054797091.xls
Chart3

		-8		-8		-8

		-7.5		-7.5		-7.5

		-7		-7		-7

		-6.5		-6.5		-6.5

		-6		-6		-6

		-5.5		-5.5		-5.5

		-5		-5		-5

		-4.5		-4.5		-4.5

		-4		-4		-4

		-3.5		-3.5		-3.5

		-3		-3		-3

		-2.5		-2.5		-2.5

		-2		-2		-2



SMP

Switched SMP

w/o SMP

Ior/Ioc

Throughput

16QAM, 1/2, AWGN, Chase

0.0588411917

0.0658460917

0.0182036417

0.3032303167

0.312831275

0.228337

0.4803441083

0.5058505667

0.4429328917

0.6283885333

0.6706

0.584999975

0.72714545

0.7561512

0.6928000167

0.9409999833

1

0.839

1.000300025

1.000300025

1

1.0015001333

1.0015001333

1.0005000417

1.010101

1.010101

1.0029003167

1.0645064667

1.0645064667

1.0192000083

1.3314000417

1.3314000417

1.1461146

1.9689999917

1.9689999917

1.7053999583

2

2

2



16QAM_AWGN

		

		SMP								SMP/switching						without SMP						without SMP/FIR

				Througtput		BER				Througtput		BER				Throughtput		BER				Throughtput		BER

		-8		7.060943		0.013658		120		7.901531		0.013724				2.184437		0.019012				0.024		0.031706

		-7.5		36.387638		0.012177		120		37.539753		0.012212				27.40044		0.015626				22.247999		0.019622

		-7		57.641293		0.012697		120		60.702068		0.013122				53.151947		0.017291				65.310532		0.022897

		-6.5		75.406624		0.012313		120		80.472		0.012863				70.199997		0.016947				80.232002		0.01938

		-6		87.257454		0.010742		120		90.738144		0.01091				83.136002		0.015197				120		0.019459

		-5.5		112.919998		0.010161		120		120		0.010747				100.68		0.013572				120		0.015674

		-5		120.036003		0.008323		120		120.036003		0.008323				120		0.011986				120		0.011986

		-4.5		120.180016		0.006166		120		120.180016		0.006166				120.060005		0.008776				120.060005		0.008776

		-4		121.21212		0.004198		120		121.21212		0.004198				120.348038		0.005856				120.348038		0.005856

		-3.5		127.740776		0.002436		120		127.740776		0.002436				122.304001		0.003478				122.304001		0.003478

		-3		159.768005		0.001014		120		159.768005		0.001014				137.533752		0.001707				137.533752		0.001707

		-2.5		236.279999		0.000036		120		236.279999		0.000036				204.647995		0.000368				204.647995		0.000368

		-2		240		0		120		240		0				240		0				240		0

		-8		0.0588411917						0.0658460917						0.0182036417						0.0002

		-7.5		0.3032303167						0.312831275						0.228337						0.1853999917

		-7		0.4803441083						0.5058505667						0.4429328917						0.5442544333

		-6.5		0.6283885333						0.6706						0.584999975						0.6686000167

		-6		0.72714545						0.7561512						0.6928000167						1

		-5.5		0.9409999833						1						0.839						1

		-5		1.000300025						1.000300025						1						1

		-4.5		1.0015001333						1.0015001333						1.0005000417						1.0005000417

		-4		1.010101						1.010101						1.0029003167						1.0029003167

		-3.5		1.0645064667						1.0645064667						1.0192000083						1.0192000083

		-3		1.3314000417						1.3314000417						1.1461146						1.1461146

		-2.5		1.9689999917						1.9689999917						1.7053999583						1.7053999583

		-2		2						2						2						2





Chart2

		-8		-8		-8		-8

		-7		-7		-7		-7

		-6		-6		-6		-6

		-5		-5		-5		-5

		-4		-4		-4		-4

		-3		-3		-3		-3

		-2		-2		-2		-2

		-1		-1		-1		-1

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8



16QAM_Half_3K_SMPoff

16QAM_Half_3K_SMPon_Switch off

16QAM_Half_3K_SMPoff_FIR

16QAM_Half_3K_SMPon_Switch on

Ior/Ioc

Throughput

Fig.2

0.7354206083

0.7728773083

0.7604000083

0.7766000083

0.9341868083

0.9688968667

0.9613999667

0.9794

1.119511925

1.15679995

1.1529153167

1.1629999833

1.2889999417

1.3166000333

1.3245324417

1.3303999583

1.4319999667

1.45379995

1.4578000417

1.4654000583

1.53619995

1.5560000083

1.5551999417

1.5652000417

1.6169999417

1.6382

1.6338

1.64320005

1.68619995

1.6990000417

1.701800025

1.70819995

1.7374000583

1.7507999417

1.7495999667

1.7574

1.7752000167

1.7928000167

1.7886000333

1.7979999583

1.8125999417

1.8229999583

1.821799975

1.8257999417

1.8428000167

1.8502000167

1.8502000167

1.8574

1.87120005

1.875

1.8752000167

1.8763999917

1.8847999583

1.8921999583

1.8946000417

1.8969999917

1.901800025

1.9044

1.90379995

1.910600025

1.9159999833

1.9176

1.9152000417

1.9198000583

1.92739995

1.932600025

1.93000005

1.932600025



Chart4

		-8		-8		-8		-8

		-7		-7		-7		-7

		-6		-6		-6		-6

		-5		-5		-5		-5

		-4		-4		-4		-4

		-3		-3		-3		-3

		-2		-2		-2		-2

		-1		-1		-1		-1

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8



SMP

Switched SMP

w/o SMP

IR

IorIoc

Throughput

16QAM, 1/2, 3K, Chase

0.7728773083

0.7766000083

0.7354206083

0.7604000083

0.9688968667

0.9794

0.9341868083

0.9613999667

1.15679995

1.1629999833

1.119511925

1.1529153167

1.3166000333

1.3303999583

1.2889999417

1.3245324417

1.45379995

1.4654000583

1.4319999667

1.4578000417

1.5560000083

1.5652000417

1.53619995

1.5551999417

1.6382

1.64320005

1.6169999417

1.6338

1.6990000417

1.70819995

1.68619995

1.701800025

1.7507999417

1.7574

1.7374000583

1.7495999667

1.7928000167

1.7979999583

1.7752000167

1.7886000333

1.8229999583

1.8257999417

1.8125999417

1.821799975

1.8502000167

1.8574

1.8428000167

1.8502000167

1.875

1.8763999917

1.87120005

1.8752000167

1.8921999583

1.8969999917

1.8847999583

1.8946000417

1.9044

1.910600025

1.901800025

1.90379995

1.9176

1.9198000583

1.9159999833

1.9152000417

1.932600025

1.932600025

1.92739995

1.93000005



16QAM_3K

		16QAM_Half_3K_SMPoff								16QAM_Half_3K_SMP						16QAM_Half_3K_SMPoff_FIR						switching

				Throughput		BER				Throughput		BER				Throughput		BER

		-8		88.250473		0.041278		120		92.745277		0.027363				91.248001		0.057385				93.192001		0.031566

		-7		112.102417		0.029659		120		116.267624		0.019174				115.367996		0.041793				117.528		0.021884

		-6		134.341431		0.021762		120		138.815994		0.013908				138.349838		0.029221				139.559998		0.015819

		-5		154.679993		0.017303		120		157.992004		0.011479				158.943893		0.023311				159.647995		0.012266

		-4		171.839996		0.016969		120		174.455994		0.010885				174.936005		0.020641				175.848007		0.012248

		-3		184.343994		0.015842		120		186.720001		0.010704				186.623993		0.01738				187.824005		0.011555

		-2		194.039993		0.014716		120		196.584		0.009889				196.056		0.015036				197.184006		0.010722

		-1		202.343994		0.013762		120		203.880005		0.009144				204.216003		0.014023				204.983994		0.009716

		0		208.488007		0.013642		120		210.095993		0.008908				209.951996		0.013223				210.888		0.009472

		1		213.024002		0.012606		120		215.136002		0.007926				214.632004		0.010642				215.759995		0.008343

		2		217.511993		0.010947		120		218.759995		0.007469				218.615997		0.009512				219.095993		0.007433

		3		221.136002		0.009817		120		222.024002		0.006497				222.024002		0.009599				222.888		0.006451

		4		224.544006		0.007697		120		225		0.00567				225.024002		0.007337				225.167999		0.006127

		5		226.175995		0.007533		120		227.063995		0.005338				227.352005		0.00658				227.639999		0.005451

		6		228.216003		0.007252		120		228.528		0.005226				228.455994		0.006965				229.272003		0.00517

		7		229.919998		0.005861		120		230.112		0.004521				229.824005		0.005696				230.376007		0.004373

		8		231.287994		0.004828		120		231.912003		0.003582				231.600006		0.005053				231.912003		0.003841

		-8		0.7354206083						0.7728773083						0.7604000083						0.7766000083

		-7		0.9341868083						0.9688968667						0.9613999667						0.9794

		-6		1.119511925						1.15679995						1.1529153167						1.1629999833

		-5		1.2889999417						1.3166000333						1.3245324417						1.3303999583

		-4		1.4319999667						1.45379995						1.4578000417						1.4654000583

		-3		1.53619995						1.5560000083						1.5551999417						1.5652000417

		-2		1.6169999417						1.6382						1.6338						1.64320005

		-1		1.68619995						1.6990000417						1.701800025						1.70819995

		0		1.7374000583						1.7507999417						1.7495999667						1.7574

		1		1.7752000167						1.7928000167						1.7886000333						1.7979999583

		2		1.8125999417						1.8229999583						1.821799975						1.8257999417

		3		1.8428000167						1.8502000167						1.8502000167						1.8574

		4		1.87120005						1.875						1.8752000167						1.8763999917

		5		1.8847999583						1.8921999583						1.8946000417						1.8969999917

		6		1.901800025						1.9044						1.90379995						1.910600025

		7		1.9159999833						1.9176						1.9152000417						1.9198000583

		8		1.92739995						1.932600025						1.93000005						1.932600025

		-8

		-7

		-6

		-5

		-4

		-3

		-2

		-1

		0

		1

		2

		3

		4

		5

		6

		7

		8





Sheet3

		






_1054797177.xls
Chart3

		-8		-8		-8		-8

		-7.5		-7.5		-7.5		-7.5

		-7		-7		-7		-7

		-6.5		-6.5		-6.5		-6.5

		-6		-6		-6		-6

		-5.5		-5.5		-5.5		-5.5

		-5		-5		-5		-5

		-4.5		-4.5		-4.5		-4.5

		-4		-4		-4		-4

		-3.5		-3.5		-3.5		-3.5

		-3		-3		-3		-3

		-2.5		-2.5		-2.5		-2.5

		-2		-2		-2		-2



SMP

Switched SMP

w/o SMP

IR

IorIoc

Throughput

16QAM, 1/2, AWGN, Chase

0.0588411917

0.0658460917

0.0182036417

0.0002

0.3032303167

0.312831275

0.228337

0.1853999917

0.4803441083

0.5058505667

0.4429328917

0.5442544333

0.6283885333

0.6706

0.584999975

0.6686000167

0.72714545

0.7561512

0.6928000167

1

0.9409999833

1

0.839

1

1.000300025

1.000300025

1

1

1.0015001333

1.0015001333

1.0005000417

1.0005000417

1.010101

1.010101

1.0029003167

1.0029003167

1.0645064667

1.0645064667

1.0192000083

1.0192000083

1.3314000417

1.3314000417

1.1461146

1.1461146

1.9689999917

1.9689999917

1.7053999583

1.7053999583

2

2

2

2



16QAM_AWGN

		

		SMP								SMP/switching						without SMP						without SMP/FIR

				Througtput		BER				Througtput		BER				Throughtput		BER				Throughtput		BER

		-8		7.060943		0.013658		120		7.901531		0.013724				2.184437		0.019012				0.024		0.031706

		-7.5		36.387638		0.012177		120		37.539753		0.012212				27.40044		0.015626				22.247999		0.019622

		-7		57.641293		0.012697		120		60.702068		0.013122				53.151947		0.017291				65.310532		0.022897

		-6.5		75.406624		0.012313		120		80.472		0.012863				70.199997		0.016947				80.232002		0.01938

		-6		87.257454		0.010742		120		90.738144		0.01091				83.136002		0.015197				120		0.019459

		-5.5		112.919998		0.010161		120		120		0.010747				100.68		0.013572				120		0.015674

		-5		120.036003		0.008323		120		120.036003		0.008323				120		0.011986				120		0.011986

		-4.5		120.180016		0.006166		120		120.180016		0.006166				120.060005		0.008776				120.060005		0.008776

		-4		121.21212		0.004198		120		121.21212		0.004198				120.348038		0.005856				120.348038		0.005856

		-3.5		127.740776		0.002436		120		127.740776		0.002436				122.304001		0.003478				122.304001		0.003478

		-3		159.768005		0.001014		120		159.768005		0.001014				137.533752		0.001707				137.533752		0.001707

		-2.5		236.279999		0.000036		120		236.279999		0.000036				204.647995		0.000368				204.647995		0.000368

		-2		240		0		120		240		0				240		0				240		0

		-8		0.0588411917						0.0658460917						0.0182036417						0.0002

		-7.5		0.3032303167						0.312831275						0.228337						0.1853999917

		-7		0.4803441083						0.5058505667						0.4429328917						0.5442544333

		-6.5		0.6283885333						0.6706						0.584999975						0.6686000167

		-6		0.72714545						0.7561512						0.6928000167						1

		-5.5		0.9409999833						1						0.839						1

		-5		1.000300025						1.000300025						1						1

		-4.5		1.0015001333						1.0015001333						1.0005000417						1.0005000417

		-4		1.010101						1.010101						1.0029003167						1.0029003167

		-3.5		1.0645064667						1.0645064667						1.0192000083						1.0192000083

		-3		1.3314000417						1.3314000417						1.1461146						1.1461146

		-2.5		1.9689999917						1.9689999917						1.7053999583						1.7053999583

		-2		2						2						2						2





Chart2

		-8		-8		-8		-8

		-7		-7		-7		-7

		-6		-6		-6		-6

		-5		-5		-5		-5

		-4		-4		-4		-4

		-3		-3		-3		-3

		-2		-2		-2		-2

		-1		-1		-1		-1

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8



16QAM_Half_3K_SMPoff

16QAM_Half_3K_SMPon_Switch off

16QAM_Half_3K_SMPoff_FIR

16QAM_Half_3K_SMPon_Switch on

Ior/Ioc

Throughput

Fig.2

0.7354206083

0.7728773083

0.7604000083

0.7766000083

0.9341868083

0.9688968667

0.9613999667

0.9794

1.119511925

1.15679995

1.1529153167

1.1629999833

1.2889999417

1.3166000333

1.3245324417

1.3303999583

1.4319999667

1.45379995

1.4578000417

1.4654000583

1.53619995

1.5560000083

1.5551999417

1.5652000417

1.6169999417

1.6382

1.6338

1.64320005

1.68619995

1.6990000417

1.701800025

1.70819995

1.7374000583

1.7507999417

1.7495999667

1.7574

1.7752000167

1.7928000167

1.7886000333

1.7979999583

1.8125999417

1.8229999583

1.821799975

1.8257999417

1.8428000167

1.8502000167

1.8502000167

1.8574

1.87120005

1.875

1.8752000167

1.8763999917

1.8847999583

1.8921999583

1.8946000417

1.8969999917

1.901800025

1.9044

1.90379995

1.910600025

1.9159999833

1.9176

1.9152000417

1.9198000583

1.92739995

1.932600025

1.93000005

1.932600025



Chart4

		-8		-8		-8

		-7		-7		-7

		-6		-6		-6

		-5		-5		-5

		-4		-4		-4

		-3		-3		-3

		-2		-2		-2

		-1		-1		-1

		0		0		0

		1		1		1

		2		2		2

		3		3		3

		4		4		4

		5		5		5

		6		6		6

		7		7		7

		8		8		8



SMP

Switched SMP

w/o SMP

Ior/Ioc

Throughput

16QAM, 1/2, 3K, Chase

0.7728773083

0.7766000083

0.7354206083

0.9688968667

0.9794

0.9341868083

1.15679995

1.1629999833

1.119511925

1.3166000333

1.3303999583

1.2889999417

1.45379995

1.4654000583

1.4319999667

1.5560000083

1.5652000417

1.53619995

1.6382

1.64320005

1.6169999417

1.6990000417

1.70819995

1.68619995

1.7507999417

1.7574

1.7374000583

1.7928000167

1.7979999583

1.7752000167

1.8229999583

1.8257999417

1.8125999417

1.8502000167

1.8574

1.8428000167

1.875

1.8763999917

1.87120005

1.8921999583

1.8969999917

1.8847999583

1.9044

1.910600025

1.901800025

1.9176

1.9198000583

1.9159999833

1.932600025

1.932600025

1.92739995



16QAM_3K

		16QAM_Half_3K_SMPoff								16QAM_Half_3K_SMP						16QAM_Half_3K_SMPoff_FIR						switching

				Throughput		BER				Throughput		BER				Throughput		BER
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