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Introduction
In the MAC layer, a transmitting side may multiplex multiple MAC SDUs into a MAC PDU. In order for a receiving side to de-multiplex a received MAC PDU, a length indicator is included in the MAC header to indicate the length of a SDU. In this paper, we propose two methods for length indicator optimization. 
Discussion
The simplest design of the length indicator is to assign a maximum field length which is large enough to indicate a maximum size of the MAC SDU. However, the MAC SDU size is usually smaller than the maximum one and, thus, there is no need for a length indicator with a maximum field length. Since a length indicator is always needed if a MAC PDU contains more than one MAC SDU, if the length indicator can be chosen according to MAC SDUs, this will reduce the overhead incurred by length indicators. In the following, we show two methods to achieve this goal:
Method 1:

In the first method, we sort MAC SDUs according to their sizes in descending order. The size of the first length indicator is given by the maximum length, M, or Ericsson’s proposal [1]: 
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where I1 is the size of the first length indicator, B is the size of a MAC PDU. With SDUs sorted, the size of subsequent length indicators are given by 
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                                                          Eq. (3)
where Vi is the value read from the i-th length indicator which indicates the size of the corresponding SDU. Since SDUs have been sorted, Vi-1 ≧ Vi. In other words, the number of bits required to indicate the size of i-th SDU will be smaller or equal to that for indicating (i-1)-th SDU. For example, Fig.1 shows that since the size of the first SDU is 512 bits, 9 bits is large enough to indicate the size of the next SDU which is 64 in size. 
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Fig. 1: Method 1.
Method 2: 
In the second proposal, the size of the first length indicator is given as the same way as in proposal 1. For subsequent length indicators, their sizes are given by
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                                               Eq. (4)
In Eq. (4), the already known SDU size (Vj) together with the length of length indicator (Ij) is subtracted from MAC PDU size (B). The remaining MAC PDU size is used to determine the size of the next length indicator. This can save bits in the case that two consecutive SDUs have a large difference in their sizes. In Fig. 2, we assume that B=629 bytes. After subtracting I1 and V1 from B, we have the second length indicator to be 7 bits. 
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Fig. 2: Method 2. B=629.
Conclusion
In this paper, we propose two methods for length indicator optimization. The idea is that a MAC SDU doesn’t always need a length indicator with a maximum field length to indicate its size. Therefore, it is beneficial to have different sizes of length indicator for different SDUs, which can save scarce radio resources. As described in the previous section, these two methods don’t introduce new overhead (i.e. other control fields) so, the number of bits required will be smaller or equal to that of fixed-size scheme. 
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