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1 Introduction

RLC header and PDCP header are byte aligned but MAC header is not in UMTS.
This contribution proposes for MAC header also to be byte-alinged in LTE, because maximum data rate of LTE is much higher than that of UMTS, thus processing load for UE needs to be reduced. 
2 Discussion
It seems that most UE processors currently being used are 32 bit  or 64 bit machine, and byte alignment is important not only for 8 bit processor but also for those high speed processors. 
32 bit processor performs tasks per 32 bit, so any non word-aligned data should be aligned to word first. In this sense byte-alignment seems not helpful because anyway aligning to word is required whether data is byte aligned or not. But if data is byte aligned, aligning to word can be done by the processor itself without software running while it is otherwise done by software, and this make lots of difference in terms of processing delay and required processing power.  
Figure 1 shows as an example the software operations to move the payload of the received packet stored in a memory to another memory, which should be done if the boundary between the header and the payload is not byte aligned. 
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Fig. 1 Read/Shift/OR/Write operation

The processor instructed by the software first read the first 32 bit from the received packet, shift it by x bit to the right with the zero masking and cache it. The processor then read the second 32 bit, shift it by (32-x) bit to the left with zero masking and combine it with the cached 32 bit to produce the first 32 bit of the payload, then the processor write it in the memory.

The processor iterates above operations until the payload of the received packet is completely moved to the destined memory.

The required instructions per 32 bit are two read,  two shift, one OR and one write. Since these instructinos are performed per 32 bit, the required processing time increase linearly with the size of received packet. 

As indicated previously, if the packet is byte-aligned, internal data transfer like above can be done without software instructions and we avoid those time consuming operations.  

One can argue that those operations can be implemented in hardware directly, but even in this case byte alignment will make the hardware a lot simpler.

Table 1 shows the maximum data rates of UMTS and LTE, and it needs to be noted that LTE deals with 7 ~ 9 times larger packets than UMTS. This will not necessary mean that we need 9 times more powerful CPU in LTE if we have byte aligned protocol headers. 
Table 1. Maximum bit rate of UMTS and of LTE

	
	Maximum Data Rate

	
	Uplink
	Downlink

	UMTS
	5.7 Mbps
	14.4 Mbps

	LTE
	50 Mbps
	100 Mbps

	Factor of 
	8.7
	6.9


3 Conclusion
we would prefer not to have to increase the cost of the CPU due to this reason, and making all the protocol header byte aligned will ease the requirement for the CPU.

Therefore it is proposed to have byte aligned PDCP header, RLC header and MAC header in LTE.
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