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7.1.6.3.2a
MAC-es/e transport block size selection/UL 16QAM

7.1.6.3.2a.1
Definition and applicability

All UEs which support E-DCH and UL 16QAM.

7.1.6.3.2a.2
Conformance requirement

Extract from TS 25.321 clause 9.2.5.4

Extract from TS 25.321 clause 11.8.1.4

For Rel-6:

[…]

The transmission format and data allocation shall follow the requirements below:

-
Only E-TFCs from the configured E-TFCS shall be considered for the transmission;

[…]

-
The UE may avoid using the following E-TFCIs;

-
If the UE is configured with E-TFCI table 0 (see [7]) and 2ms TTI, it may avoid using E-TFCI 120 in the mapping defined in Annex B.1

-
If the UE is configured with E-TFCI table 1 (see [7]) and 2ms TTI, it may avoid using E-TFCI 115 in the mapping defined in Annex B.2

[…]

[…]

For Rel-7 and later releases:

[…]

The transmission format and data allocation shall follow the requirements below:

[…]

-
The UE shall not use the following E-TFCIs;

-
If the UE is configured with E-TFCI table 0 (see [7]) and 2ms TTI, it shall not use E-TFCI 120 in the mapping defined in Annex B.1

-
If the UE is configured with E-TFCI table 1 (see [7]) and 2ms TTI, it shall not use E-TFCI 115 in the mapping defined in Annex B.2

 -
If the UE is configured with E-TFCI table 2 (see [7]) and 2ms TTI, it shall not use E-TFCI 121 in the mapping defined in Annex B.2a

-
If the UE is configured with E-TFCI table 3 (see [7]) and 2ms TTI, it shall not use E-TFCIs 101 and 102 in the mapping defined in Annex B.2b

[…]

[…]

RRC can configure the MAC-e to use one of two Transport block size sets for each TTI duration. The normative description of the mapping between the E-TFC index and the corresponding transport block size is provided in Annex B:

-
If the UE is configured with E-TFCI table 0 (see 3GPP TS 25.331) and 2ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.1

-
If the UE is configured with E-TFCI table 1 (see 3GPP TS 25.331) and 2ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.2

-
If the UE is configured with E-TFCI table 2 (see 3GPP TS 25.331) and 2ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.2a

-
If the UE is configured with E-TFCI table 3 (see 3GPP TS 25.331) and 2ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.2b

-
If the UE is configured with E-TFCI table 0 (see 3GPP TS 25.331) and 10ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.3

-
If the UE is configured with E-TFCI table 1 (see 3GPP TS 25.331) and 10ms TTI, it shall use the mapping defined in 3GPP TS 25.321 Annex B.4

[…]

Reference(s)

TS 25.321 clause 9.2.5.4

7.1.6.3.2a.3
Test purpose

To verify that the UE is able to transmit all possible transport block sizes in accordance with configured MAC-d PDU size and within the UE capability.

7.1.6.3.2a.4
Method of test

NOTE:
The reference to E-DCH Category refers to the UE capability as signalled in the Rel-7 IE “E-DCH physical layer category extension”. 

NOTE:
The reference to HS-DSCH Categories refers to the UE capability as signalled in the Rel-5 IE “HS-DSCH physical layer category” (1 to 12). All UEs supporting HS-DSCH should signal a category between 1 and 12 for this IE even if the UE physical capability category is above 12. This IE corresponds to the HS-DSCH category supported by the UE when MAC-ehs is not configured.

Initial conditions

System Simulator:

1 cell, default parameters, Ciphering Off.

NOTE:
At the SS RLC transmit entity for data RB ‘Last transmission PDU poll and Last retransmission PDU poll’ should be set to ‘FALSE’ and ‘Poll SDU’ to ‘Not Present’.

User Equipment:

UE in idle mode

The following parameters are specific for this test case:

Common for all UE HS-DSCH categories:

	Parameter
	Value

	MAC-d PDU size
	656 bits

	MAC-hs receiver window size
	16

	Number of HARQ processes
	1

	Number of reordering queues
	1


Common for all UE E-DCH categories:

	Parameter
	Value

	Periodicity for Scheduling Info – no grant
	500 ms (see 25.331 10.3.6.99)

	RLC Poll Timer
	1000ms

	RLC Reset Timer
	1000ms


Specific depending on E-DCH category:

	Parameter
	E-DCH 

Category 
	Value

	RLC Transmission window size
	7
	1536

	E-TFCI table
	7
	See table 7.1.6.3.2a.3


Specific depending on HS-DSCH category:

	Parameter
	HS-DSCH

Category
	Value

	RLC Receiving window size
	1 to 6
	512

	
	7 and 8
	1536

	
	9 and 10
	2047

	
	11 and 12
	1024


Definition of test variables:

	NPDUs
	Number of MAC-d PDUs


The mapping between the chosen E-TFC index and the corresponding E-DCH transport block size is given in the following tables:

Table 7.1.6.3.2a.1 Test points for 2ms TTI E-DCH Transport Block Size Table 2

	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)

	0
	18
	30
	402
	60
	1405
	90
	4913
	120
	17173

	1
	120
	31
	419
	61
	1465
	91
	5122
	121
	17904

Note

	2
	125
	32
	437
	62
	1528
	92
	5341
	122
	18667

	3
	130
	33
	455
	63
	1593
	93
	5568
	123
	19462

	4
	135
	34
	475
	64
	1661
	94
	5805
	124
	20291

	5
	141
	35
	495
	65
	1731
	95
	6053
	125
	21155

	6
	147
	36
	516
	66
	1805
	96
	6310
	126
	22056

	7
	154
	37
	538
	67
	1882
	97
	6579
	127
	22995

	8
	160
	38
	561
	68
	1962
	98
	6859
	
	

	9
	167
	39
	585
	69
	2046
	99
	7152
	
	

	10
	174
	40
	610
	70
	2133
	100
	7456
	
	

	11
	182
	41
	636
	71
	2224
	101
	7774
	
	

	12
	189
	42
	663
	72
	2319
	102
	8105
	
	

	13
	197
	43
	691
	73
	2417
	103
	8450
	
	

	14
	206
	44
	721
	74
	2520
	104
	8810
	
	

	15
	215
	45
	752
	75
	2628
	105
	9185
	
	

	16
	224
	46
	784
	76
	2740
	106
	9577
	
	

	17
	233
	47
	817
	77
	2856
	107
	9985
	
	

	18
	243
	48
	852
	78
	2978
	108
	10410
	
	

	19
	254
	49
	888
	79
	3105
	109
	10853
	
	

	20
	265
	50
	926
	80
	3237
	110
	11316
	
	

	21
	276
	51
	965
	81
	3375
	111
	11798
	
	

	22
	288
	52
	1007
	82
	3519
	112
	12300
	
	

	23
	300
	53
	1049
	83
	3669
	113
	12824
	
	

	24
	313
	54
	1094
	84
	3825
	114
	13370
	
	

	25
	326
	55
	1141
	85
	3988
	115
	13940
	
	

	26
	340
	56
	1189
	86
	4158
	116
	14534
	
	

	27
	354
	57
	1240
	87
	4335
	117
	15153
	
	

	28
	370
	58
	1293
	88
	4520
	118
	15798
	
	

	29
	385
	59
	1348
	89
	4712
	119
	16471
	
	


NOTE:
E-TFCI value 121 shall not be used by a Rel-7 or later release UE and may not be used by a Rel-6 UE. The reason for including the test point for the E-TFCI value 121 is to verify that a Rel-7 UE uses the next possible larger E-TFCI value instead.

Table 7.1.6.3.2a.2: Test points for 2ms TTI E-DCH Transport Block Size Table 3

	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)
	E-TFCI
	TB Size (bits)

	0
	18
	30
	1902
	60
	6614
	90
	14184
	120
	21966

	1
	186
	31
	1986
	61
	6774
	91
	14538
	121
	22302

	2
	204
	32
	2004
	62
	7110
	92
	14874
	122
	22430

	3
	354
	33
	2034
	63
	7270
	93
	15210
	123
	22638

	4
	372
	34
	2052
	64
	7446
	94
	15546
	124
	22996

	5
	522
	35
	2370
	65
	7782
	95
	15882
	
	

	6
	540
	36
	2388
	66
	7926
	96
	16218
	
	

	7
	558
	37
	2642
	67
	8118
	97
	16554
	
	

	8
	674
	38
	2660
	68
	8454
	98
	16890
	
	

	9
	692
	39
	2706
	69
	8582
	99
	17226
	
	

	10
	708
	40
	2724
	70
	8790
	100
	17562
	
	

	11
	858
	41
	3042
	71
	9126
	101
	17802 Note
	
	

	12
	876
	42
	3060
	72
	9238
	102
	17898 Note
	
	

	13
	894
	43
	3298
	73
	9462
	103
	18252
	
	

	14
	1026
	44
	3316
	74
	9798
	104
	18476
	
	

	15
	1044
	45
	3378
	75
	9894
	105
	18588
	
	

	16
	1194
	46
	3396
	76
	10134
	106
	18924
	
	

	17
	1212
	47
	3750
	77
	10470
	107
	19132
	
	

	18
	1230
	48
	3990
	78
	10550
	108
	19260
	
	

	19
	1330
	49
	4086
	79
	10806
	109
	19596
	
	

	20
	1348
	50
	4422
	80
	11160
	110
	19788
	
	

	21
	1362
	51
	4646
	81
	11224
	111
	19932
	
	

	22
	1380
	52
	4758
	82
	11496
	112
	20268
	
	

	23
	1530
	53
	5094
	83
	11880
	113
	20444
	
	

	24
	1548
	54
	5302
	84
	12168
	114
	20604
	
	

	25
	1566
	55
	5430
	85
	12536
	115
	20940
	
	

	26
	1698
	56
	5766
	86
	12840
	116
	21100
	
	

	27
	1716
	57
	5958
	87
	13192
	117
	21276
	
	

	28
	1866
	58
	6102
	88
	13512
	118
	21612
	
	

	29
	1884
	59
	6438
	89
	13848
	119
	21774
	
	


NOTE:

E-TFCI values 101 and 102 shall not be used by a Rel-7 or later release UE and may not be used by a Rel-6 UE. The reason for including the test point for the E-TFCI values 101 and 102 is to verify that a Rel-7 UE uses the next possible larger E-TFCI values instead.

Table 7.1.6.3.2a.3
Applicable E-TFS indexes for sub-tests 1 to 2 and UE E-DCH category 7.
	
	Applicable E-TFS indexes

	Sub-test
	E-DCH TTI
	E-DCH Transport Block Size Table
	Category 7

	1
	2ms
	2ms TTI Table 2, 
Table 7.1.6.3.2.2a.1
	1..127

	2
	2ms
	2ms TTI Table 3, 
Table 7.1.6.3.2.2a.2
	1..124

	NOTE 1:
Applicable indexes depends on “Maximum number of bits of an E-DCH transport block transmitted within a 2 ms E-DCH TTI” as specified in TS 25.306 clause 5.1. E-TFCI index=0 not tested as TB size for this E-TFCI value is 18 bits, which would only fit the MAC-e/es header used by the SS in the test procedure.


Table 7.1.6.3.2a.6 lists E-TFCI values that a Rel-7 or later release UE shall not use due to the associated coding rates cause turbo coder irregularities (ref. [6], Annex B). 

Table 7.1.6.3.2a.6: E-TFCI values causing degradation due to turbo coder irregularities

	E-DCH Transport Block Size Tables
	E-TFCI
	Reference

	2 ms TTI, Table 2
	121
	[6], Annex B.2a

	2 ms TTI, Table 3
	101
	[6], Annex B.2b

	2 ms TTI, Table 3
	102
	[6], Annex B.2b


Test procedure

a)
The SS establishes the reference radio bearer configuration specified in TS 34.108 clause 6.10.2.4.6.2 using condition " Packet to CELL_DCH / E-DCH[UL : 16QAM] / HS-DSCH using one multiplexing option (1/1) and SRBs mapped on E-DCH/DCH condition A19a" as specified in clause 9.1 of TS 34.108. See note 1.

b)
The SS closes the test loop using UE test loop mode 1 and configuring the UL RLC SDU size to be equal to the received DL SDU size (i.e. not setting the UL RLC SDU size parameter). 

c)
SS sets RLC SDU size = 632 bits which corresponds to maximum AM payload size for 1  MAC-d PDU of size 656 bits.

d)
The SS removes the scheduling grant for E-DCH for the UE.

e)
If NPDUs is less than 18 the SS transmits one RLC SDU with size ((NPDUs – 1) * 640 + 632) else the SS transmits two SDUs with size ((NPDUs – 2) * 640 + 2 * 632) / 2. See note 2. 

f)
The SS waits for an SI to be received that indicates that there is data available for transmission (can be identified from the content of the SI). See Note 3. The SS checks that TEBS has the correct value.

g)
The SS issues an absolute grant that allows the UE to send at maximum bit rate (signalling value 31)

h)
The SS waits until data is received and verifies that the looped back SDU data has the correct content and is sent in the same TTI.

i)
The SS verifies that the received E-TFC used by the UE is correct. For Rel-7 and later release UE the SS checks that the UE has not used the transport block sizes correspondent to the E-TFCI values as listed in table 7.1.6.3.2a.6, but instead used the transport format correspondent to the next possible larger E-TFCI value.

j)
The SS increments the RLC SDU payload size by 640 bits. For the case of 2 SDUs transmitted by the SS, each of the payload sizes are incremented by 640 bits. The SS calculates the new E-TFC transport block size from the relevant Transport Block Size Table. If this transport block size is supported by the UE under test, according to Table 7.1.6.3.2.5, then continue with step d else continue with step k.

k)
The SS opens the UE test loop.

l)
The SS release the radio bearer. 

m)
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:
Calculation of Downlink (DL) RLC SDU size: 
DL SDU size = NPDUs  * 656 bits RLC PDU – headers associated with MAC and RLC.

RLC PDU = RLC 16 bits Sequence Number + 8 bits for the Optional Length Indicators + RLC pay load size. The Optional Length Indicator  is present only in the delivery of the last RLC PDU. 

The Optional Length Indicators consists of a 7 bits Length Indicator + 1 bit Extension Field of binary value = “0”. The 7 bit length indicator indicates the number of octets between the end of the RLC header up to and including the last octet of the (DL) RLC SDU ending within the PDU.

Therefore, the RLC payload has two different sizes of 640 bits (656 – 16 bits Sequence Number) and 632 bits (656 – 16 bits sequence Number - (7 bits Length Indicator + 1 bit extension field)).

NPDUs  = FLOOR ( (TBS size – MAC-e header size – MAC-es header size) / MAC-d PDU size) = FLOOR ( (TBS size -18) / 656).

For NPDUs   = 1


DL RLC SDU payload has size 632 bits

For  1 < NPDUs < 18


There are (NPDUs  – 1) RLC payloads of size 640 bits with the last RLC payload size 632 bits


DL RLC SDU payload size = (NPDUs -1) * 640 + 632

For NPDUs  ≥ 18
The test data for transport channels on HS-DSCH and E-DCH is divided into 2 RLC SDUs so that the SDU size does not exceed 1500 octets (limit of SDU size in SM)

The payload data of the MAC-d PDUs contains 2 RLC SDUs of size 

((NPDUs – 2) * 640 + 2 * 632) / 2 

NPDU = NPDUs + 2

Calculation of E-TFC TB Size:
Select the E-TFC Index/TB Size = Number of MAC-d PDU * 656 bits RLC PDU + 18 bits MAC-es and MAC-e headers (6 bits N + 6 bits TSN + 6 bits DDI) according to the E-DCH Transport Block Size Tables for FDD per 25.321 Annex B, 

As an example TBS value of 716 bits is used by the UE  in the 10mS Index 0 subtest to deliver UL RLC SDU size o f 84 bytes =  672bit  + 18 bits MAC headers = 690 bits

NOTE 3:
Calculation of TEBS value: 
Using the E-TFC TB size determined in Note 2 above, select the TEBS index according to 25.321 Table 9.2.5.3.2-1.

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 with no "LB Setup RB IE#k" parameter set (UE shall return an UL RLC SDU with the same size as the received RLC SDU in downlink)

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

	15
	SS
	
	The SS initially creates one RLC SDU with payload size 632bits

	16
	(
	Removal of absolute grant
	Signalling value 1

	17
	<--
	DOWNLINK RLC SDU(s)
	Send test data. The data contains 1 RLC SDU or 2 SDUs (refer to Note 2 in test procedure above)

	18
	(
	SI indicating data for transmission
	This can be verified from the indicated Total E-DCH Buffer Status (TEBS) 

	19
	<--
	Absolute grant allowing the UE to transmit at maximum bit rate.
	Signalling value 31

	20
	-->
	UPLINK RLC SDU(s)
	The SS checks E-TFC from the UE and checks that the content of the received UL RLC SDU is correct and sent in the same TTI

For Rel-7 and later release UE the SS checks that the UE has not used the transport block sizes correspondent to the E-TFCI values as listed in table 7.1.6.3.2a.6, but instead used the transport block size correspondent to the next possible larger E-TFCI value.

	21
	SS
	
	The SS increases the SDU size(s) by 640 bits (refer to Note 2) and calculates the E-TFC transport block size required to send this data on E-DCH from the relevant Transport Block Size Table. If E-TFC TB size is supported by the E-DCH category then repeat steps 16 to 19

	22
	<--
	OPEN UE TEST LOOP (DCCH)
	TC

	23
	-->
	OPEN UE TEST LOOP COMPLETE (DCCH)
	TC

	24
	
	RB RELEASE
	RRC



	25
	<--
	DEACTIVATE RB TEST MODE
	TC

Optional step

	26
	-->
	DEACTIVATE RB TEST MODE COMPLETE
	TC

Optional step

	Note 1
In addition to activate integrity protection Step 7 and Step 8 are inserted in order to stop T3317 timer in the UE, which starts after transmitting SERVICE REQUEST message.


7.1.6.3.2a.5
Test requirements

1.
In step 20, the SS verifies that the received E-TFC has the correct size. For Rel-7 and later release UE the SS checks that the UE has not used the transport block sizes correspondent to the E-TFCI values as listed in table 7.1.6.3.2a.6, but instead used the transport block size correspondent to the next possible larger E-TFCI value,.
2.
In step 20, the SS shall receive the RLC SDU(s) in the same TTI and with the same content as sent in downlink.
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