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1. Introduction

RAN1, RAN2, and RAN3 have all agreed that the transport block sizes should be statically defined rather than being configurable. However, the details on the definitions of transport block sizes are yet to be defined. At the last meeting, RAN1 received an LS from RAN2 [1] asking for RAN1’s opinion on the TFRI formula. RAN1 provided their opinion on general aspects on this issue in [2] and stated that a discussion on the RAN1 reflector was to be held to resolve the details. In this contribution, a simple and efficient principle for mapping the TFRI information on the HS-SCCH to the transport block size is proposed.

2. Requirements on supported transport block sizes

The mapping of TFRI information to transport block sizes should fulfill the following requirements:

· There should be an overlap in the range of supported transport block sizes between different number of channelization codes and modulation schemes to enable retransmission using a different channelization code set and modulation scheme than the original transmission. Between any two combinations of modulation scheme and number of channelization codes, the transport block sizes supported by the two combinations in the range of the overlap shall be identical.

· The amount of MAC-hs padding required should be kept low.

· The signaling should support the physical layer range of data rates and not limit, e.g., the use of the full range of channel coding rates.

· The supported transport block sizes and the CQI reporting, which is based on recommending certain transport block sizes, should be aligned to ease testing.

· The maximum transport block size supported according to the UE capabilities and the supported transport block sizes should be aligned.

3. Proposed mapping from TFRI to transport block size

The underlying idea for the proposed scheme is to define d supported transport block sizes covering the full range of possible transport block sizes in the range Lmin to Lmax. For each of the 30 combinations of modulation scheme and number of channelization codes, a contiguous subset of 26=64 monotonically increasing transport block sizes are selected from the overall set of d transport block sizes. This allows that, whenever there is an overlap in transport block size range between two modulation schemes and number of channelization codes, identical transport block sizes are used for both combinations. Furthermore, if the d supported transport block sizes are evenly distributed in the log domain instead of the linear domain, the relative worst case MAC-hs padding is kept constant. The principle is illustrated in Figure 1.
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Figure 1: Principal illustration of the transport block sizes supported for two different combinations of modulation schemes and number of channelization codes.
The set of supported transport block sizes can be generated in several different ways. One possibility is to pre-compute these values and store them in a table.  The d table entries range from L0 to Ld-1 and are evenly distributed in the log domain. The transport block size Lk,i for a given transmission is then obtained as the table entry at position 
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 is given by the combination of modulation scheme and the number of channelization codes and 
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 is given by the 6 bits signaling on the HS-SCCH. With d=256, the worst case padding is approximately 2% and the table is of reasonable size with 256 different entries.

Another possibility, resulting in identical transport block sizes as the table above but using an expression instead, is to compute the transport block sizes as
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where p is a constant (actually, p-1 is the amount of maximum relative MAC-hs padding). With this approach, there is no need to store a predefined table of d transport block sizes. The values 
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can be stored in a small table with 30 entries (or computed online). To support small transport block sizes, the region of transport block sizes below the smallest transport block size supported with one code and QPSK modulation can be treated separately. A simple approach is to divide this region linearly into supported transport block sizes. A detailed description on how to calculate the transport block sizes using this approach is found in Section 6.

Based on the general principles and the expression above, the transport block sizes in Figure 2 are obtained using Table 1. From the tables and figures, some observations can be made:

· For any region where there is overlap between two different modulation schemes and/or number of channelization codes, the transport block sizes supported in this region are identical for both the combinations.

· The relative amount of padding is never larger than 1.8%(except for very small transport block sizes) and in most cases lower than this.

· Code rates in the range of 1/3 to 1 are supported for all combinations of modulation schemes and number of channelization codes. This allows both high peak rates to be used in good channel conditions and low coding rates to be used in less good channel conditions. For the single code case, a code rate of approximately 0.14 is supported, which can be used in bad channel conditions or to support transport block sizes down to 137 bits. From a performance point of view there is no reason of supporting code rates below 1/3 for cases using more than 1 channelization code as the same effect can be achieved by using a smaller amount of codes and increase the transmit power on the codes used.

· Alignment with the CQI reporting is easily obtained by slight changes in the transport block sizes used in the CQI reporting. Note that the necessary change in the number of bits in the CQI reports is very small. Typically, it is in the order of 0.02 dB with a worst case value of 0.074 dB.

· Alignment with the UE categories are easily obtained by slight adjustments to the UE category values. For example, the current maximum values of 7300, 14600, 20432, and 28776 can be changed to 7298, 14671, 20251, and 28457, respectively. In all cases, the adjustments are in the order of 1% or less.

4. Conclusion

A simple method for mapping the TFRI to HS-DSCH transport block sizes has been proposed. It is recommended that this scheme is adopted and included in the relevant specifications. 
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6. Appendix: Proposed transport block sizes

The set of transport block sizes L for channelization code set and modulation scheme combination i in the figures below was generated according to:

If  i=0 and k<39
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where k is the 6 bit transport block size index signaled on the HS-SCCH. Note that the if statement above is true only for a single channelization code using QPSK modulation. The value of p above corresponds to a worst-case padding of approximately 1.8%.
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Table 1: The values of k0,i for different numbers of channelization codes and modulation schemes. The values of 
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were selected such that the maximum transport block size for a given combination of channelization codes and modulation scheme plus the 24 bit CRC is as close as possible to (but not exceeding) the maximum number of channel bits for the given combination of modulation scheme and channelization code set, i.e.,  
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Figure 2: Illustration of transport block sizes. Blue dots indicate QPSK and green dots 16QAM. The red circles denotes the current assumption on the transport block sizes used for CQI reporting before alignment with the transport block sizes.
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