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1 Introduction

This contribution discusses what restrictions are needed on transport block sizes in the specifications.  Maximum and minimum values are proposed to be included in the table in ANNEX A of TS25.302.

2 Discussion

The specific attribute values to use in a Transport Format Set is defined by RRC signalling. For dedicated transport channels RRC signalling on DCCH can be used. For common transport channels RRC signalling will for some cases need to use BCCH e.g. for configuration of FACH. The restriction in the amount of transport formats, if any,  is set by RRC signalling capability and the associated service classification.  When a UE has several parallel dedicated transport channels connected the TFCI value will be limiting if all possible transport formats are allowed per individual transport channel. We see that the signalling made on RRC will make the limitation per transport channel and for the case of parallel transport channels. This limitation is a network operator specific service classification task and should not be set by the standard. On the common transport channel and especially on the FACH it is much dependant on the MAC-c scheduling algorithm selected by the network that restricts the amount of transport formats. This restriction is again a network operator service classification issue. The necessary limitation will be made by RRC signalling. It is foreseen that the RRC signalling on the BCCH will put the strictest limitations on amount of possible transport formats as this information needs to be signalled repetitively. 

For transport block sizes and transport block set sizes there exist upper limiting values that can be defined. The largest transport block size is defined by the physical layer, and specifically the largest block size possible for the turbo coder. This size is 5114 bits (5120 bits minus 6 tail bits), see [1]. Consequently we propose that the largest transport block size to be 5114 bits. Considering the requirement to support 2Mbps, and further considering the largest possible transmission interval (80ms), it can be concluded that the largest possible transport block set size should be 163840 bits (2.048*10e6*80*10e-3). 

A lower limit is harder to set. The mentioned smallest PU size for very low rate connections in case of AMD have been in the order of 80 bits. For RLC control signalling however smaller RLC PDU:s can be considered. For UMD the smallest possible size is 8 bits as RLC is octet aligned. The smallest transport block size set by the known AMR codec is 39 bits. Other possible block sizes for transparent mode data is hard to guess upon. Consequently we propose that the smallest transport block size should be 1 bit.

For the granularity of transport block size there exist some alternatives:

1. Granularity of 1 bit, this alternative provides the largest amount of available transport formats. The connected RRC signalling shall in this case be capable to handle bit aligned information.

2. Granularity of 8 bits, this alternative provides a reasonable amount of available transport formats. However the known AMR CODEC is producing bit aligned frames, not octet aligned. This means that the bit aligned AMR CODEC frame sizes must be included on top of the 8 bit granularity transport blocks.  Note also that the MAC header is not octet aligned. 

3. Granularity of a predefined value x, this alternative (when x much larger than 8 bits) provides the least amount of transport blocks and consequently lessens the load on RRC signalling. Padding will however be a problem on layer 2 as the granularity is large.

We propose no restriction at this point on the granularity as it is very dependant on the used transport channel (dedicated or common) and service provided (RLC acknowledged and unacknowledged mode works on octet align whereas the transparent mode, e.g AMR CODEC, works on bit aligned frame sizes). The restriction, if any, shall be made by the RRC capability.

3 Proposal

We propose that a minimum and maximum transport block size of 1 bits, and 5114 bits respectively shall be introduced in the table of Annex A of 25.302. For the transport block set sizes we propose 1bit and 163840 bits as minimum and maximum values.

Please note that these limits are what should be supported by the standard. They should not be interpreted as minimum UE capabilities.

The amount of possible values there between is limited by the RRC signalling required, and should be decided when the exact formats of the RRC messages are defined. 

4 References

[1] TS 25.212, Multiplexing and channel coding (FDD)    

5 CR to 25.302

In the following the proposed changes of 25.302 are shown with revision marks.

Annex A: Description of Transport Formats 

The following table describes the characterisation of a Transport Format. The possible values for the attributes will be defined by the L1 experts group based on the requirements identified by the L23 experts group. Note that the allowed Transport Format Combinations are not described here, and will need to be covered also.



Attribute values

Dynamic part
Transport Block Size
 1to  5114


Transport Block Set Size
1 to 163840


Transmission Time Interval

(option for TDD only)
10, 20 ms, 40 and 80 ms

Semi-static part
Transmission Time Interval

(FDD, option for TDD NRT bearers)
10, 20 ms, 40 and 80 ms


Type of channel coding
Turbo

Convolutionnal coding


code rates
1/2, 1/3

7/8 (TDD only)




CRC size
0, 8, 16, 24










Resulting ratio after static rate matching
0.5 to 4

1(3)
2(2)

