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1 Introduction

The MAC and RLC headers described in ‎[1] and ‎[2] comprise Length Fields and Length Indicators that are used to identify the length of a data block or the position thereof. In this contribution we propose a simple and efficient mechanism for optimizing the size of these fields by adapting it to the actual size of the corresponding data unit and not to the theoretical maximum. 

2 Proposed Mechanism
Length Fields (MAC Header, ‎[1]) and Length Indicators (RLC header, ‎[2]) contribute considerably to the overall header overhead. We therefore aim at optimizing these fields by making use of knowledge obtained e.g. from the L1 control signaling and the value of the Length Field, i.e., the size of the entire transport block and of the entire RLC PDU respectively.

The idea is that the actually required size of the Length Field is never larger than 

LF_Size_Opt = ROUNDUP(Log2(MAC_PDU_Sizebyte))
The same applies for the Length Indicator(s) which depends on the size of the RLC PDU:

LI_Size_Opt = ROUNDUP(Log2(RLC_PDU_Sizebyte))

The obvious reason is that LF and LI are actually pointers, pointing to a position (byte) in the PDU. And the index of all these positions is smaller than the overall size of the PDU in byte.

In the proposed optimization the MAC (RLC) transmitter sets the size of the LF-Field (LI-Field) depending on the actual size of the transport block (RLC PDU). The receiver applies the same rule to determine the size of the LF-Field (LI-Field) in the received transport block (RLC PDU). Note that the receiving entity knows the size of the entire Transport Block from the transport format which is e.g. transmitted on a L1 control channel and required for decoding anyway. The size of the RLC PDU is then known from the Length Field (LF) in the MAC Header.

2.1 Example Headers

In this sub-section we present some example headers (based on the proposals in ‎[1] and ‎[2]) and determine the overall header overhead with and without optimization. 

Figure 1 shows the RLC/MAC header structure if a single complete RLC SDU is contained in one RLC PDU, i.e., no segmentation, concatenation and multiplexing is performed. The Length Field (LF) defines the length of the RLC PDU’s payload which is assumed to be one VoIP packet of 33 Byte in this example. 

The header comprises 33 bit which corresponds to 12.9% header overhead. This can be reduced to 9.5% by adapting the size of the Length Field in the MAC header. 
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Figure 1: RLC/MAC header for one VoIP packet.

Figure 2 depicts the header format if two complete SDUs (VoIP packets) are encapsulated in one PDU. The only difference to the previous example is that the first Extension Bit (E) in the RLC SDU Reassembly Header is set which indicates that a Length Indicator follows which points to the end of the first contained SDU. The header size increases by 12 bit which effectively reduces the relative header overhead to 8.7% without optimization and to 6.4% with optimization.
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Figure 2: RLC/MAC header for two concatenated VoIP Packets.

Figure 3 shows the RLC/MAC header for the case that a single TCP/IP packet of 1500 Byte is transmitted. Obviously, the header overhead is negligible in this scenario.
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Figure 3: RLC/MAC header for a single 1500 Byte TCP/IP Packet.
3 Conclusion

This document proposes a simple mechanism to reduce the MAC and RLC header overhead by adapting the size of the Length Fields and Length Indicators to the actual size of the MAC and RLC PDU. 
We propose to consider this optimization when specifying the L2 headers for LTE.
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