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7.1.5a.5
MAC-ehs transport block size selection

7.1.5a.5.1
Generic test procedure for the MAC-ehs transport block size selection test cases

NOTE:
The reference to UE Categories refers to the UE capability as signalled in the Rel-7 IE “HS-DSCH physical layer category extension”. This IE corresponds to the HS-DSCH category supported by the UE when MAC-ehs is configured.

Definition of test variables:

	Ncodes
	Number of HS-DSCH codes (1..15, maximum number dependent on UE category)

	M
	Type of modulation scheme (QPSK, 16QAM, 64QAM)

	ki
	TFRI signalled on the HS-SCCH value

	K0,I
	See table 7.1.5a.5.3

	kt
	Transport Block Size index (=ki + k0,I ), see table 7.1.5a.5.4

	TBsize
	Transport Block size

	MAC-ehs_header_size
	MAC-ehs header size for the reference HS-DSCH radio bearer configuration under test. 


Table 7.1.5a.5.3: Values of k0,i for different numbers of channelization codes and modulation schemes

	Combination i
	Modulation scheme
	Number of channelization codes
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	0
	QPSK
	1
	1

	1
	
	2
	58

	2
	
	3
	81

	3
	
	4
	97

	4
	
	5
	109

	5
	
	6
	119

	6
	
	7
	128

	7
	
	8
	136

	8
	
	9
	142

	9
	
	10
	148

	10
	
	11
	153

	11
	
	12
	158

	12
	
	13
	163

	13
	
	14
	167

	14
	
	15
	171

	15
	16QAM
	1
	58

	16
	
	2
	97

	17
	
	3
	119

	18
	
	4
	136

	19
	
	5
	148

	20
	
	6
	158

	21
	
	7
	167

	22
	
	8
	174

	23
	
	9
	181

	24
	
	10
	187

	25
	
	11
	192

	26
	
	12
	197

	27
	
	13
	201

	28
	
	14
	206

	29
	
	15
	209

	30
	64QAM
	1
	81

	31
	
	2
	119

	32
	
	3
	142

	33
	
	4
	158

	34
	
	5
	171

	35
	
	6
	181

	36
	
	7
	190

	37
	
	8
	197

	38
	
	9
	204

	39
	
	10
	209

	40
	
	11
	215

	41
	
	12
	220

	42
	
	13
	224

	43
	
	14
	228

	44
	
	15
	233


Table 7.1.5a.5.4: Mapping of HS-DSCH Transport Block Size for FDD to value of index kt (=ki + k0,I)

	Index
	TB Size
	Index
	TB Size
	Index
	TB Size
	Index
	TB Size

	1
	120
	86
	1000
	171
	4592
	256
	21000

	2
	128
	87
	1016
	172
	4672
	257
	21384

	3
	136
	88
	1040
	173
	4760
	258
	21768

	4
	144
	89
	1056
	174
	4848
	259
	22160

	5
	152
	90
	1072
	175
	4936
	260
	22560

	6
	160
	91
	1096
	176
	5024
	261
	22968

	7
	168
	92
	1112
	177
	5112
	262
	23384

	8
	176
	93
	1136
	178
	5208
	263
	23808

	9
	184
	94
	1152
	179
	5296
	264
	24232

	10
	192
	95
	1176
	180
	5392
	265
	24672

	11
	200
	96
	1200
	181
	5488
	266
	25120

	12
	208
	97
	1216
	182
	5592
	267
	25568

	13
	216
	98
	1240
	183
	5688
	268
	26032

	14
	224
	99
	1264
	184
	5792
	269
	26504

	15
	232
	100
	1288
	185
	5896
	270
	26976

	16
	240
	101
	1312
	186
	6008
	271
	27464

	17
	248
	102
	1336
	187
	6112
	272
	27960

	18
	256
	103
	1360
	188
	6224
	273
	28464

	19
	264
	104
	1384
	189
	6336
	274
	28976

	20
	272
	105
	1408
	190
	6448
	275
	29504

	21
	280
	106
	1432
	191
	6568
	276
	30032

	22
	288
	107
	1456
	192
	6688
	277
	30576

	23
	296
	108
	1488
	193
	6808
	278
	31128

	24
	304
	109
	1512
	194
	6928
	279
	31688

	25
	312
	110
	1536
	195
	7056
	280
	32264

	26
	320
	111
	1568
	196
	7184
	281
	32848

	27
	328
	112
	1600
	197
	7312
	282
	33440

	28
	336
	113
	1624
	198
	7440
	283
	34040

	29
	344
	114
	1656
	199
	7576
	284
	34656

	30
	352
	115
	1688
	200
	7712
	285
	35280

	31
	360
	116
	1712
	201
	7856
	286
	35920

	32
	368
	117
	1744
	202
	7992
	287
	36568

	33
	376
	118
	1776
	203
	8136
	288
	37224

	34
	384
	119
	1808
	204
	8288
	289
	37896

	35
	392
	120
	1840
	205
	8440
	290
	38576

	36
	400
	121
	1872
	206
	8592
	291
	39272

	37
	408
	122
	1912
	207
	8744
	292
	39984

	38
	416
	123
	1944
	208
	8904
	293
	40704

	39
	424
	124
	1976
	209
	9064
	294
	41440

	40
	440
	125
	2016
	210
	9224
	295
	42192

	41
	448
	126
	2048
	211
	9392
	
	

	42
	456
	127
	2088
	212
	9560
	
	

	43
	464
	128
	2128
	213
	9736
	
	

	44
	472
	129
	2168
	214
	9912
	
	

	45
	480
	130
	2200
	215
	10088
	
	

	46
	488
	131
	2240
	216
	10272
	
	

	47
	496
	132
	2288
	217
	10456
	
	

	48
	504
	133
	2328
	218
	10648
	
	

	49
	512
	134
	2368
	219
	10840
	
	

	50
	528
	135
	2408
	220
	11032
	
	

	51
	536
	136
	2456
	221
	11232
	
	

	52
	544
	137
	2496
	222
	11432
	
	

	53
	552
	138
	2544
	223
	11640
	
	

	54
	560
	139
	2592
	224
	11848
	
	

	55
	576
	140
	2632
	225
	12064
	
	

	56
	584
	141
	2680
	226
	12280
	
	

	57
	592
	142
	2736
	227
	12504
	
	

	58
	608
	143
	2784
	228
	12728
	
	

	59
	616
	144
	2832
	229
	12960
	
	

	60
	624
	145
	2880
	230
	13192
	
	

	61
	640
	146
	2936
	231
	13432
	
	

	62
	648
	147
	2984
	232
	13672
	
	

	63
	664
	148
	3040
	233
	13920
	
	

	64
	672
	149
	3096
	234
	14168
	
	

	65
	688
	150
	3152
	235
	14424
	
	

	66
	696
	151
	3208
	236
	14688
	
	

	67
	712
	152
	3264
	237
	14952
	
	

	68
	728
	153
	3328
	238
	15224
	
	

	69
	736
	154
	3384
	239
	15496
	
	

	70
	752
	155
	3448
	240
	15776
	
	

	71
	768
	156
	3512
	241
	16064
	
	

	72
	776
	157
	3576
	242
	16352
	
	

	73
	792
	158
	3640
	243
	16648
	
	

	74
	808
	159
	3704
	244
	16944
	
	

	75
	824
	160
	3768
	245
	17256
	
	

	76
	840
	161
	3840
	246
	17568
	
	

	77
	848
	162
	3912
	247
	17880
	
	

	78
	864
	163
	3976
	248
	18200
	
	

	79
	880
	164
	4048
	249
	18536
	
	

	80
	896
	165
	4120
	250
	18864
	
	

	81
	912
	166
	4200
	251
	19208
	
	

	82
	928
	167
	4272
	252
	19552
	
	

	83
	952
	168
	4352
	253
	19904
	
	

	84
	968
	169
	4432
	254
	20264
	
	

	85
	984
	170
	4512
	255
	20632
	
	


Initial conditions

System Simulator:

1 cell, default parameters, Ciphering Off

User Equipment:

UE in idle mode

The following parameters are specific for this test case:

Common for all UE categories:

	Parameter
	Value

	MAC-ehs receiver window size
	16

	Number of HARQ processes
	1

	Number of reordering queues
	1


UE Category 1 to 4:

	Parameter
	Value

	RLC Transmission window size
	128

	RLC Receiving window size
	512


UE Category 5 and 6:

	Parameter
	Value

	RLC Transmission window size
	256

	RLC Receiving window size
	512


UE Category 7 and 8:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	1536


UE Category 9 and 10:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 11 and 12:

	Parameter
	Value

	RLC Transmission window size
	128

	RLC Receiving window size
	1024


UE Category 13:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 14:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 15:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 16:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 17:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


UE Category 18:

	Parameter
	Value

	RLC Transmission window size
	512

	RLC Receiving window size
	2047


Test procedure

a)
The SS establishes the reference radio bearer configuration “Interactive or background / UL:64 DL: [max bit rate depending on UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH” using enhanced Layer 2 configuration with Flexible RLC and MAC-ehs (Alt 3) as specified in TS 34.108, clause 6.10.2.4.5.1. See note 1.

b)
The SS closes the test loop using UE test loop mode 1 setting the UL RLC SDU size parameter to 39 octets (312 bits). 

c)
The SS sets M= modulation scheme as specified in the test case.

d)
The SS sets Ncodes = 1.

e)
The SS sets k0,i to the value according to table 7.1.5a.5.3 based on the actual value of M and Ncodes.
f)
The SS sets the test parameter ki to 0.

g)
The SS calculates the index value kt (=ki + k0,I) and look up the transport block size, TBsize, for the actual kt in table 7.1.5a.5.4. 

If TBsize is bigger than the UE capability for “Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI” then SS continues with step n) else step h). See note 2.

h)
The SS calculates the coding rate using Coding_rate = (TBsize + NCRC ) / (Ncodes  . Nphy_bits  ).

If Coding_rate falls within any of the ranges defined in table 14.1.3.2.1b then SS continues with step m), else proceed with step i). See note 4.

i)
If the transport block size TBsize is >12040 bits the SS creates 4 DL RLC SDUs of size 8*FLOOR ((TBsize – 136 bit)/32) (largest possible RLC SDU size considering octet alignment and MAC-ehs and minimum RLC AM headers). If the transport block size TBsize is ≤ 12040 bits the SS creates 1 DL RLC SDUs of size 8*FLOOR((TBsize – 40 bit)/8). The SS creates a DL RLC PDU for each DL RLC SDU using the special value of HE field (‘10’) in the RLC PDU header. See note 3.

j)
Void
k)
The SS configures the HARQ transmission parameters according to TS 34.108 [9], table 6.1.5.1  based on the actual value of M. Then the SS transmits all the DL RLC PDUs generated in step i) concatenated into a MAC-ehs PDU.

l)
The SS checks that the UE returned RLC SDUs has the same content as the first 312 bits of the test data sent by the SS in downlink for DL RLC SDU size greater than or equal to 312 bits. If the downlink RLC SDU size is less than 312 bits then the UE shall return 4 RLC SDUs where the first bits of each SDU has the same content as the RLC SDUs sent by the SS in downlink.
m)
The SS increments the test parameter ki by 1.

For UE category 13: if M=64QAM and ki is larger than 52 then SS continues with step n).
If ki is less than 63 then SS repeats steps g) to m) else SS continues with step n).

n)
The SS increments the test parameter  Ncodesby 1. If Ncodes is less or equal to the UE capability for “Maximum number of HS-DSCH codes received” then the SS repeats test steps e) to n) else continue with step o). See note 2.

o)
The SS opens the UE test loop.

p)
The SS release the radio bearer. 

q)
The SS may optionally deactivate the radio bearer test mode.

NOTE 1:
The SS configures the physical channel parameters according to the actual UE category under test. 

NOTE 2:
See table 14.1.3.1.1 in section 14.1.3.1 for FDD HS-DSCH physical layer and RLC and MAC-ehs capability parameters and there values for different UE FDD HS-DSCH physical layer categories (UE categories). The capability parameters having impact on the test procedure are: “Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI” and “Maximum number of HS-DSCH codes received”.
NOTE 3:
The test data for DTCHs mapped on HS-DSCH is divided into 4 RLC SDUs to keep the maximum SDU size below or equal to 1500 octets (1500 octets is the limit of QoS parameter “Max SDU size” in SM). To allow for testing of the smallest TB sizes a single RLC PDU is used when the TB size is equal or below 12040 bits to reduce the L2 header overhead. 12040 bits corresponds to maximum RLC SDU size of 1500 octets (12000 bits) plus MAC-ehs header size of 24 bits and AMD PDU header size (16 bits).
NOTE 4:
See table 14.1.3.2.1b in section 14.1.3.2.1b for those values of coding rate that must be avoided because of turbo coder irregularities.

Expected sequence 

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	<--
	SYSTEM INFORMATION (BCCH)
	Broadcast

	2
	<--
	PAGING TYPE 1 (PCCH)
	Paging  (PS domain, P-TMSI)

	3
	-->
	RRC CONNECTION REQUEST (CCCH)
	RRC

	4
	<--
	RRC CONNECTION SETUP (CCCH)
	RRC

	5
	-->
	RRC CONNECTION SETUP COMPLETE (DCCH)
	RRC

	6
	-->
	SERVICE REQUEST (DCCH)
	GMM

	7
	<--
	SECURITY MODE COMMAND
	RRC see note 1

	8
	-->
	SECURITY MODE COMPLETE
	RRC see note 1

	9
	<--
	ACTIVATE RB TEST MODE (DCCH)
	TC

	10
	-->
	ACTIVATE RB TEST MODE COMPLETE (DCCH)
	TC

	11
	<--
	RADIO BEARER SETUP (DCCH)
	RRC. For the PS radio bearer the ‘pdcp info’ IE shall be omitted.

	12
	-->
	RADIO BEARER SETUP COMPLETE (DCCH)
	RRC

	13
	<--
	CLOSE UE TEST LOOP (DCCH)
	TC

UE test mode 1

RLC SDU size is set to 39 octets

	14
	-->
	CLOSE UE TEST LOOP COMPLETE (DCCH)
	TC

	15
	SS
	
	The SS calculates test data for the first TFRC (TFRI,Ncodes and M).

	16
	<--
	DOWNLINK MAC-hs PDU
	Send test data. The MAC-hs PDU contains one or 4 RLC SDUs depending on TB size to be tested

	17
	-->
	UPLINK RLC SDUs
	The SS checks that the content of the received UL RLC SDUs are correct 

	18
	SS
	
	The SS calculates test data for next TFRC and repeat steps 16 to 18 until all TFRCs have been tested. 

	19
	<--
	OPEN UE TEST LOOP (DCCH)
	TC

	20
	-->
	OPEN UE TEST LOOP COMPLETE (DCCH)
	TC

	21
	
	RB RELEASE
	RRC

	22
	<--
	DEACTIVATE RB TEST MODE
	TC

Optional step

	23
	-->
	DEACTIVATE RB TEST MODE COMPLETE
	TC

Optional step

	Note 1:
In addition to activate integrity protection Step 6 and Step 7 are inserted in order to stop T3317 timer in the UE, which starts after transmitting SERVICE REQUEST message.
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