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1 Introduction
This contribution presents simulation assumption and simulation results for variable reference channel according to the updated UE capabilities[1,2]. For convenience, simulation procedure and general simulation assumption is directly cited from [3]. The resource allocation is redefined according to the updated UE categories. 
2 Variable channel simulation assumptions
HSDPA relys on CQI report (channel quality indicator) in order to perform link adaptation of the transmitted HS-PDSCH depending on the experienced propagation conditions. In TDD, the CQI consists of two fields, which recommend to the Node B a modulation scheme and a transport block size. The CQI shall be chosen so that the corresponding throughput is maximised while the block error probability is kept below 10%. This CQI is an indication on the channel quality experienced at the most recently received HS-PDSCH and is derived according to the resource allocation (number of codes, allocated timeslots) that has been used for the considered transmission.
2.1 Timing assumption

Figure 1 gives a timing example based on category 10 UE. it is assumed that CQI reports are shared between all HARQ processes in order to minimise the feedback delay as shown in the following figure depicting the timing of 4 H-ARQ processes (represented by each colour). For instance, the CQI for process P1 is shared with process P4. It is also assumed that all processes are allocated to a single UE.
For other Cateory UE’s the timing is the same but with different number of timeslots allocated for HS-PDSCH.
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Figure 1- Time allocation for variable reference channel simulation
2.2  Simulation procedure

a) The maximum number of transmission is set to one. No HARQ functionality and no soft bit combining are simulated. The code allocation, the power allocation and the used timeslots are fixed and defined in the initial test conditions and are common to all HARQ processes.

b) During the test, the UE performs the necessary measurements and reports the last computed CQI corresponding to the last received HS-PDSCH transmission (see Annex A for CQI table) on the HS-SICH. ACK/NACK reports are also transmitted on the HS-SICH, which is supposed to be error free. 

c) The Node B emulator decodes the CQI report and transmits a new block on the HS-DSCH with the transport block size and modulation scheme recommended by the UE but with the same resource allocation for the HS-PDSCH (same codes, same timeslots, same power).  For the purpose of simulation and testing, when receiving a CQI 0 (out-of-range) the Node B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously used. 

d) The Node B emulator collects ACK/NACK reports in order to compute the final BLER and the throughput, which is the ratio of the sum of correctly received transport bits over the simulation time 

2.3  General simulation assumption

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	1.28 Mcps

	RX AGC
	OFF

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Numerical precision
	Floating point simulation

	Fast fading model 
	Jakes spectrum

	Oversampling 
	4

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC Pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.

	Midamble
	Common midamble 

	Channel coding
	As specified in RAN1 specifications. 

	Number HS-DSCH transport channels
	1

	Tails bits 
	6 per RSC encoder

	Turbo decoding 
	MaxLogMap – 4 iterations

	Input to turbo decoder
	Soft

	First rate matching stage
	as specified in TS25.222

	Second rate matching stage
	as specified in TS25.222

	Number of H-ARQ process
	4

	Max number of transmissions per H-ARQ process
	1

	Interleaving and physical channel segmentation 
	As specified in RAN1 specifications.

	Propagation model
	Pedestrian A at 3 km/h

Pedestrian B at 3 km/h

Vehicular A at 30 km/h 

	HS-SICH 
	No error. Not simulated.

	HS-SCCH
	No error. Not simulated.


Table 1 – General Simulation assumptions for variable reference channel 

2.4  Resource allocation for VRC performance requirements

During the simulation, the resources allocated by the Node B are kept constant and only the transport block size and the modulation scheme can vary between two transmissions.
	Parameter
	Unit
	Category 1 UE
	Category 4 UE
	Category 7 UE
	Category 13 UE
	Category 13 UE

	Number of TS
	-
	2
	2
	3
	4
	5

	Number of DPCHo
	-
	0

	Number of HARQ Process
	-
	4

	Number of transmission
	-
	1

	Number of HS-PDSCH codes per TS
	-
	10

	HS-DSCHi_Ec/Ior
	dB
	-10

	HS-DSCH Channelization Codes*
	C(k,Q)
	C(i,16)

1(i(10
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	dB
	Simulation input

	* Note 1
As requested by the last received CQI report

**Note 2
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
***Note 3
If the indicated CQI is 0, the Node-B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously used.


Table 2 –Resource allocation for variable reference channel
3 Simulation results
Simulaiton results for each Catergory is given in Figure 2～6. It is proposed to define UE demodulation performance requirements @Ior/Ioc=15dB with 4.0 dB implementation margin. Table 3 give the Throughput value at 15dB with proposed implementation margin.
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Figure 2 Simulation results for variable reference channel, Category 1 UE
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Figure 3 Simulation results for variable reference channel, Category 4 UE
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Figure 4 Simulation results for variable reference channel, Category 7 UE
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Figure 5 Simulation results for variable reference channel, Category 10 UE
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Figure 6 Simulation results for variable reference channel, Category 13 UE

	UE category
	Environment
	Ior/Ioc
	Implementation Margin
	Throughput

	Category 1 UE
	PA3
	15 dB
	4 dB
	242

	
	PB3
	
	
	244

	
	VA30
	
	
	211

	Category 4 UE
	PA3
	15 dB
	4 dB
	318

	
	PB3
	
	
	323

	
	VA30
	
	
	213

	Category 7 UE
	PA3
	15 dB
	4 dB
	480

	
	PB3
	
	
	483

	
	VA30
	
	
	323

	Category 10 UE
	PA3
	15 dB
	4 dB
	625

	
	PB3
	
	
	631

	
	VA30
	
	
	418

	Category 13 UE
	PA3
	15dB
	4 dB
	783

	
	PB3
	
	
	792

	
	VA30
	
	
	544


Table 3 Proposed performance requirement for 1.28 Mcps TDD HSDPA Variable Reference Channel
4 Conclusion
It is proposed to update the demodulation performance requirements in 25.102 for LCR TDD based on these simulations. 

5 Reference

[1]  R2-070954, Correction of the HS-DSCH physical layger categories of 1.28Mcps TDD, RAN2#57, CATT.
[2]  R2-070958, Modification of  HS-DSCH TB size for LCR TDD, RAN2#57, CATT.
[3]  R4-021563, HSDPA - Variable channel simulation assumptions, RAN4#25, Siemens AG.

6 Annex A 

The following CQI table is derived from the contents of TS25.321 v5.d.0 

	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]

	0
	NULL
	16
	434
	32
	817
	48
	1540

	1
	240
	17
	451
	33
	851
	49
	1602

	2
	249
	18
	470
	34
	885
	50
	1667

	3
	259
	19
	489
	35
	921
	51
	1734

	4
	270
	20
	508
	36
	958
	52
	1804

	5
	281
	21
	529
	37
	996
	53
	1877

	6
	292
	22
	550
	38
	1037
	54
	1952

	7
	304
	23
	572
	39
	1078
	55
	2031

	8
	316
	24
	596
	40
	1122
	56
	2113

	9
	329
	25
	620
	41
	1167
	57
	2198

	10
	342
	26
	645
	42
	1214
	58
	2287

	11
	356
	27
	671
	43
	1263
	59
	2380

	12
	370
	28
	698
	44
	1314
	60
	2476

	13
	385
	29
	726
	45
	1367
	61
	2575

	14
	401
	30
	755
	46
	1423
	62
	2679

	15
	417
	31
	786
	47
	1480
	63
	2788


Table A.1 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 0.5Mb/s Capability UE

	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]

	0
	NULL
	16
	514
	32
	1159
	48
	2613

	1
	240
	17
	541
	33
	1219
	49
	2749

	2
	252
	18
	569
	34
	1283
	50
	2893

	3
	265
	19
	598
	35
	1350
	51
	3043

	4
	279
	20
	630
	36
	1420
	52
	3202

	5
	294
	21
	662
	37
	1494
	53
	3369

	6
	309
	22
	697
	38
	1572
	54
	3544

	7
	325
	23
	733
	39
	1654
	55
	3729

	8
	342
	24
	772
	40
	1740
	56
	3924

	9
	360
	25
	812
	41
	1831
	57
	4128

	10
	379
	26
	854
	42
	1926
	58
	4343

	11
	398
	27
	899
	43
	2027
	59
	4570

	12
	419
	28
	946
	44
	2132
	60
	4808

	13
	441
	29
	995
	45
	2244
	61
	5058

	14
	464
	30
	1047
	46
	2361
	62
	5322

	15
	488
	31
	1101
	47
	2484
	63
	5600


Table A.2 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 1.1Mb/s Capability UE

	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]

	0
	NULL
	16
	567
	32
	1421
	48
	3559

	1
	240
	17
	601
	33
	1505
	49
	3769

	2
	254
	18
	636
	34
	1594
	50
	3991

	3
	269
	19
	674
	35
	1688
	51
	4227

	4
	285
	20
	713
	36
	1787
	52
	4477

	5
	301
	21
	756
	37
	1893
	53
	4741

	6
	319
	22
	800
	38
	2005
	54
	5021

	7
	338
	23
	848
	39
	2123
	55
	5318

	8
	358
	24
	898
	40
	2249
	56
	5632

	9
	379
	25
	951
	41
	2383
	57
	5964

	10
	402
	26
	1007
	42
	2522
	58
	6317

	11
	425
	27
	1066
	43
	2671
	59
	6690

	12
	451
	28
	1129
	44
	2829
	60
	7085

	13
	477
	29
	1196
	45
	2996
	61
	7503

	14
	505
	30
	1267
	46
	3173
	62
	7946

	15
	535
	31
	1341
	47
	3360
	63
	8416


Table A.3 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 1.6Mb/s Capability UE

	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]

	0
	NULL
	16
	608
	32
	1641
	48
	4427

	1
	240
	17
	647
	33
	1746
	49
	4711

	2
	255
	18
	688
	34
	1858
	50
	5012

	3
	271
	19
	732
	35
	1977
	51
	5333

	4
	289
	20
	779
	36
	2103
	52
	5674

	5
	307
	21
	829
	37
	2238
	53
	6037

	6
	327
	22
	882
	38
	2381
	54
	6424

	7
	348
	23
	939
	39
	2533
	55
	6835

	8
	370
	24
	999
	40
	2695
	56
	7272

	9
	394
	25
	1063
	41
	2868
	57
	7737

	10
	419
	26
	1131
	42
	3051
	58
	8232

	11
	446
	27
	1203
	43
	3247
	59
	8759

	12
	474
	28
	1280
	44
	3455
	60
	9320

	13
	505
	29
	1362
	45
	3676
	61
	9916

	14
	537
	30
	1449
	46
	3911
	62
	10550

	15
	571
	31
	1542
	47
	4161
	63
	11226


Table A.4 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 2.2Mb/s Capability UE

	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]
	TB index (k)
	TB size
[bits]

	0
	NULL
	16
	642
	32
	1836
	48
	5250

	1
	240
	17
	686
	33
	1961
	49
	5606

	2
	256
	18
	732
	34
	2094
	50
	5987

	3
	273
	19
	782
	35
	2236
	51
	6393

	4
	292
	20
	835
	36
	2388
	52
	6827

	5
	312
	21
	892
	37
	2550
	53
	7290

	6
	333
	22
	952
	38
	2723
	54
	7785

	7
	355
	23
	1017
	39
	2908
	55
	8313

	8
	380
	24
	1086
	40
	3105
	56
	8877

	9
	405
	25
	1160
	41
	3316
	57
	9479

	10
	433
	26
	1238
	42
	3541
	58
	10123

	11
	462
	27
	1322
	43
	3781
	59
	10809

	12
	494
	28
	1412
	44
	4037
	60
	11543

	13
	527
	29
	1508
	45
	4311
	61
	12326

	14
	563
	30
	1610
	46
	4604
	62
	13162

	15
	601
	31
	1719
	47
	4916
	63
	14043


Table A.4 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 2.8Mb/s Capability UE
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