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1 Introduction

The transport block size of a TDD HS-DSCH transmission is signalled to the UE via the transport block size information transmitted within the TFRI on HS-SCCH. The transport block size information field is a 9 bit field for HCR TDD and a 6 bit field for LCR TDD. The mapping between this field and the actual transport block size is currently undefined.

The mapping between transport block size information and the actual transport block size used in FDD makes use of a formula (which may in a realistic implementation be implemented as a table). The formula varies depending on the number of codes in an allocation (this is required in order to minimise the amount of padding required when only 6 bits are available to signal the transport block size). HCR TDD has 9 bits available for signalling the transport block size, thus a fixed formula can be used in HCR TDD for signalling the transport block size.

This document proposes the mapping between signalled transport block size information and actual transport block size for HCR TDD.

It is proposed that the transport block size mapping defined in this document is shared with RAN WG2.

2 FDD Transport Block Size Mapping

In [1], it is proposed that the transport block size mapping used in FDD is of the form :
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The value of 
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 in the above formula varies the amount of worst case padding required in MAC-hs. The value of 
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 varies according to the code allocation. Without use of the variable 
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, a transport block size mapping for FDD would lead to significant worst case padding due to the limited number of bits available for transport block size signalling on HS-SCCH.

3 HCR TDD Transport Block Size Mapping

It is possible to signal the transport block size in HCR TDD with a single fixed formula due to the 9 bits available for signalling transport block size on HS-SCCH in HCR TDD (the 
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 variable is not necessary in HCR TDD). The proposed formula for HCR TDD transport block size signalling is based on the FDD formula in [1].

The proposed transport block size signalling for TDD is based on an iterative formula :
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for k = 1..53
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for k = 54..63
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for k = 64..511
The above formula is based on a power-law based formula as for FDD (where the 
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parameter has the value 2080 / 2048). The proposed formula : 

· limits the worst case padding to 1.57%

· facilitates a reduced complexity implementation compared to a purely power-law based formula for realistic implementations.

For indexes between 0 and 53, the transport block size may be expressed to a precision of 1 bit, for indexes between 54 and 63, the transport block size may be expressed to a precision of 2 bits. For larger transport block sizes, the expression precision reduces as the index increases, but the worst case percentage padding remains bounded at 1.57%.

The value of 
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in the above formula leads to a minimum transport block size of 57 bits and a maximum transport block size of 103471. The minimum transport block size of 57 bits corresponds to data transmitted on a single code using rate 1/3 coding and burst type 1 (this is considered to be the minimum amount of data that may be transmitted in an HS-DSCH allocation). The maximum transport block size of 103471 is just greater than the maximum transport block size that can be supported by the highest capability HCR TDD UE.

The fixed formula proposed for HCR TDD allows for maximum possible scheduling flexibility at the Node B (the variable nature of the FDD formula imposes some constraints on the physical resource that may be allocated by the Node B in the case of retransmissions : this is mitigated somewhat by the “overlapping” nature of the FDD formula [1]). The coding rate of an HCR TDD retransmission is not constrained by the possible transport block size signalling scheme.

The proposed formula for signalling transport block size meets all the requirements listed in section 2 of [1].

4 Characteristics of Proposed HCR TDD Transport Block Size Signalling

Figure 1 shows the relationship between the actual transport block size (
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) and the signalled transport block size index (
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) (the y-axis is logarithmic) for the proposed transport block size signalling.
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Figure 1 - variation of transport block size, Lk, with signalled index k.

Figure 3 shows the variation of the percentage of MAC-hs padding with total MAC-d payload (assuming a 21 bit MAC-hs header) for a total MAC-d payload of between 36 and 1000 bits. The percentage MAC-hs padding is seen to be always less that 1.57% (even when the MAC-d payload contains more than 1000 bits). 
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Figure 2 - variation of percentage MAC-hs padding with total MAC-d payload size (in bits)

The variation of the amount of MAC-hs padding required with the number of MAC-d PDUs in a MAC-hs PDU is shown in Figure 3 for the case of a 250 bit MAC-d PDU size using the proposed HCR TDD transport block size formula. It is seen that the maximum percentage padding required is less than 1.57% (this is also true for other MAC-d PDU sizes).
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Figure 3 - Percentage MAC-hs padding vs Number of MAC-d PDUs (MAC-d PDU size is 250 bits)

5 Conclusion

It is proposed that the following fixed transport block size signalling formula is adopted for HCR TDD :
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for k = 1..53

[image: image21.wmf]2

1

+

=

-

k

k

L

L
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for k = 64..511
RAN WG2 should be informed of the fixed transport block size signalling scheme adopted for HCR TDD.
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