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1 Introduction

Different MAC-e multiplexing schemes with different MAC-e header structures have been proposed. All the proposals try to minimise the amount of MAC header, although it is difficult to find a solution that is optimal for all cases. At the same time, RAN1 is discussing whether the transport block sizes should be fixed in the specification (like in HSDPA) or configurable [1]. The configurable transport block sizes allow minimising the amount of padding but require more signalling at the connection set-up, whereas a fixed set of transport block sizes reduces signalling at the connection set-up but typically leads to larger amount of padding. In this short discussion paper we compare the overhead from MAC header and from padding.

2 Discussion

For an RLC SDU size of 320 bits, the overhead of the proposed MAC headers vary between 1% and 7.5% depending on the proposed scheme as well as on the number of PDUs, priorities, MAC-d flows, etc., multiplexed together. For an RLC SDU size of 640 bits, the overhead reduces to 0.7 – 3.8%.

The amount of padding depends on the difference between MAC-e PDU size and transport block size. If the set of transport block sizes is fixed (as in HSDPA), the amount of worst case (and average) padding depends on the number of transport block sizes and the spacing between them. RAN1 document [2] discussed the number of transport formats and proposes to use a logarithmic spacing of transport block sizes similar to HSDPA. In [2], also the worst case padding with different number of transport block sizes is given:

	Number of E-TFI bits
	2 ms TTI
	10 ms TI

	6 bits (64 sizes)
	5.9
	8.5

	7 bits (128 sizes)
	3
	4.2

	8 bits (256 sizes)
	1.5
	2.2


Table 1: Worst case padding in percent with logarithmic spacing of transport block sizes [2].

It is further discussed in [2], that the number of transport block sizes should be minimised to minimise the amount of L1 signalling which on the other hand maximises the amount of worst case padding. 

The amount of MAC overhead due to MAC headers and due to padding should be in proportion. It is not worth trying to minimise the amount of MAC header overhead down to 1-2% and at the same time allow up to 8% padding. 

In HSDPA, 254 different transport block sizes are defined, which results into about 1.8% worst case padding. A similar amount of padding could be acceptable for HSUPA, too.

3 Conclusions

The amount of MAC overhead due to MAC headers and due to transport block padding were discussed. We propose that the worst case padding for HSUPA should in the same order as for HSDPA, i.e., less than 2%. This is also in line with the attempt to minimise the amount of overhead due to MAC headers.
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