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1 Introduction

The contribution addresses the definition of Transport Block (TB) sizes employed on HS-DSCH. 

There are two principal approaches to the definition of  TB sizes for HS-DSCH: either to specify the set of TB sizes in a static, UE-independent way, or to allow for UE-individually configurable TB sizes.

At the previous meeting, RAN2 has taken the working assumption that TB sizes for HS-DSCH should be defined UE- individually.  Note however that RAN3 for now has taken the assumption of fixed (static) TB sizes to be used throughout UTRAN.

In this contribution we show, that UE-individual  assignment of TB sizes introduces an unnecessary flexibility, which in practice can hardly achieve much gain. It however introduces a potentially significant amount of  extra signalling, both in the network and over the radio interface and it adds significantly to the complexity of both HS-DSCH-enabled  base stations and terminals.  Therefore we suggest to employ a static, non-configurable set of TB sizes throughout UTRAN.

2 Transport Block sizes for HS-DSCH 

2.1 Fixed versus configurable TB sizes

For all transport channels defined in release 99, transport block sizes are configurable service-dependent and UE- individually. Consequently, it is not necessary to apply padding on the MAC layer or on the physical layer. 

For the HS-DSCH padding has been allowed on MAC-hs, primarily due to the intention to have the possibility of imposing a restriction on the total number of  required TB sizes.

The present  TFRI  format  employed on HS-SCCH provides a 6-bit field  for indication of the transport block size, i.e. 64 different TB sizes can be differentiated. Different sets of transport formats can be defined in dependency of the number of  HS-PDSCH codes  and the modulation scheme. This means that the TFRI provides the capability to indicate a rather big total number of different transport block sizes,  i.e. in total up to 64*2*15 = 1920 different formats could be defined. 

For a specific service configuration, in practice of course only a rather small  number of  different transport formats would be needed. If the required TB sizes would be signalled to the UE, it is possible (although not necessary) to define different set of TB sizes for each HS-PDSCH code number and modulation scheme.

Since the TFRI format allows to address a large number of  potentially different transport block sizes,  it seems reasonable  to specify all  possible TB formats by a fixed table and to renounce the flexibility of TB size configuration to the benefit of less complexity. It should be clear that using   UE-specific TB  sizes  cannot provide any significant gain when the number of hard-encoded TB sizes is large. 

Using fixed  TB sizes throughout the network and by all UEs  however has several substantial advantages:

· more simple conversion of  the  channel quality indicator  into a suitable  TB size in the Node B, 

· more simple implementation of the UE,

· avoiding excessive radio interface and Iub/Iur signalling, especially in mobility procedures,

· more easy UE conformance testing.

The only potential disadvantage of using non-configurable TB sizes is the overhead introduced when padding is applied. This overhead can be calculated simply as the ratio of  padding bits  and the PDU size, i.e. the data block size without padding applied given in terms of  bit number:

PaddingOverheadRatio = padding/PDUsize .

The padding overhead  causes a relative increase of  effective transmit power per user data bit, which can be calculated  simply as 

PowerOverhead  = 10*log10  [( PDUsize +  padding)/PDUsize]       (in dB) .                   

2.2 Example TB size mapping table

When employing static TB sizes a mapping table needs to be specified which identifies the TB size for each TFRI index, given by TB size index, modulation scheme and number of HS-PDSCH codes.

This  table could be defined using a simple rule as follows [1]:  

TBsizemin(n) =  M * n * 480/3 = M * n *160,

step(n) =  [M * n * 480 - TBsizemin(n)]/64, 

TBsize(n, i) =  TBsizemin(n) +  i * step(n), i = 0,…,63,

where M is the modulation order in bits/symbol (i.e. M = 2 for QPSK, M = 4 for 16QAM), n is the number of HS-PDSCH codes, and the constant 480 refers to the number of modulation symbols per 2 ms-TTI.  

The above approach yields transport block sizes, TBsizemin(n),…,  TBsizemax(n) which enable code rates between  approximately 1/3,…,1  for any given number of  HS-PDSCH codes n. The resulting exact minimum effective code rate is slightly larger than 1/3 due to CRC and tail bits added on the physical layer.  Note that in this  case the TB sizes can easily be calculated and do not even need to be stored. The resulting TB sizes are listed in the Table below.
The padding overhead  ratio can be determined as

PaddingOverheadRatio <  step(n)/ TBsizemin(n) =  1/32  = 0.03125 .

This means in the worst case the overhead  amounts to about 3 % which corresponds to a power overhead of only  0.13 dB. Worst case means that  in each row of the table constantly the smallest TB size and the largest amount of padding corresponding to “step” would be applied (the maximum amount of padding actually is “step – 1”). On average the resulting overhead will be even smaller due to variations of the TB size and the likely condition that not always the largest amount of padding must be applied.

The concrete entries of the above TB size mapping table may need to be reconsidered and decided upon when the MAC-hs header has been specified finally. This refers especially to the choice of TBsizemin (n) and TBsizemax (n) values.  RAN1 opinion  should be taken into account also.

Note that for specific MAC-hs header sizes it is possible to define TB sizes in a way that padding can be avoided completely, at least for the RLC payload sizes which are of the most practical relevance.

Variations of the header sizes must then be compensated by changing of the RLC payload size. Note that this simple approach is applied currently  to the reference SRBs defined in TS 34.108. This principle could also be applied to the HS-DSCH, if needed.

	# HS-PDSCH codes
	modulation

scheme
	#bits/TTI

 after RM
	TB sizes  (bits) 
	step (bits)

	1
	
	960
	320, 330, …,950  
	10

	2
	
	1920
	640, 660,…,1900
	20

	3
	
	2880
	960, 990,…, 2850
	30

	4
	
	3840
	1280, 1320,…, 3800
	40

	5
	
	4800
	1600, 1650,…, 4750
	50

	6
	
	5760
	1920, 1980,…, 5700
	60

	7
	QPSK
	6720
	2240, 2310,…,6650
	70

	8
	
	7680
	2560, 2640…, 7600
	80

	9
	
	8640
	2880, 2970,…,8550
	90

	10
	
	9600
	3200, 3300, …, 9500
	100

	11
	
	10560
	3520, 3630,…, 10450
	110

	12
	
	11520
	3840, 3960,…, 11400
	120

	13
	
	12480
	4160, 4290,…, 12350
	130

	14
	
	13440
	4480, 4620,…, 13300
	140

	15
	
	14400
	4800, 4950,…, 14250
	150

	1
	
	1920
	640, 660,…,1900
	20

	2
	
	3840
	1280, 1320,…, 3800
	40

	3
	
	5760
	1920, 1980,…, 5700
	60

	4
	
	7680
	2560, 2640…, 7600
	80

	5
	
	9600
	3200, 3300, …, 9500
	100

	6
	
	11520
	3840, 3960,…, 11400
	120

	7
	16QAM
	13440
	4480, 4620,…, 13300
	140

	8
	
	15360
	5120, 5280,…, 15200
	160

	9
	
	17280
	5760, 5940,…, 17100
	180

	10
	
	19200
	6400, 6600,…, 19000
	200

	11
	
	21120
	7040, 7260,…, 20900
	220

	12
	
	23040
	7680, 7920,…, 22800
	240

	13
	
	24960
	8320, 8580,…,24700
	260

	14
	
	26880
	8960, 9240, …, 26600
	280

	15
	
	28800
	9600, 9900,…, 28500
	300


3 Proposal

We propose to adopt the concept of static TB sizes for HS-DSCH and to include the implied changes into the next update of  TR 25.308 [2]. A respective CR to TS 25.331 could then be prepared, resulting in a simplification of  the transport format parameters for HS-DSCH. The final TB size table should be included into TS 25.302.
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