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Discussion/Decision
1 Introduction

During the last meeting, the fields to be included in MAC PDU header have been decided which is shown in the figure 1. 

[image: image1.emf]MAC SDU

0

MAC SDU

1

MAC SDU

k

Padding (opt)

...

LCID

0

L

0

E

0

...

MAC header

MAC payload

LCID

1

L

1

E

1

LCID

k

L

k

E

k


The length of LCID field and of the L field are still under the discussion. and this contribution proposes to use 5 bit and 10 bit for those fields respectively. 
2 Discussion
The length of LCID field 
There might be 2 LCIDs for SRBs per UE, and one LCID will be reserved for the MAC control signaling in LTE. Then the maximum number of DTCHs that can be supported with 4 bit LCID length is 13. Considering the maximum number of DTCHs in UMTS is 32, 13 seems not enough. On the other hand, Configuring 32 DTCHs simulataneously in a UE is an extreme case which will practically never happen. The required number of DTCHs per UE is actually depending on the operator’s service scenario, therefore operators should decide whether 13 DTCHs are enough or not. 

Proposal 1: Opertors provide inputs on whether or not 13 DTCHs are enough per UE. If so, LCID is 4 bit. Otherwise LCID is 5 bit. 
The length of L field 

The LCID, E, L field should be byte aligned to ensure the least padding. Then the length of L field could be 10/11 bit or 18/19 bit depending on the size of LCID field. The former parametization leads to 2 byte header per MAC SDU and the latter leads to 3 byte header per MAC SDU. In the below, the LCID field is assumed to be 5 bit for discussion’s sake, so that L field is either 10 bit or 18 bit. 
With the 1 byte granularity, 18 bit L field covers up to 262144 byte, which is 20 times larger than the largest TB size at the highest data rate of 100 Mbps. Meanwhile, 10 bit L field covers up to 1024 byte, which is just 8.2% of the largest TB size. 
Having 18 bit L field always should be avoided considering that the code points for larger MAC SDU sizes will never be used and 3 byte overhead is not negligible for small MAC SDUs. There are two optimizations to reduce the overhead.
Alternative 1: Using 10 bit L field and adjusting the granularity depending on the MAC PDU size.
In this alternative, the granualarity is adjusted based on the MAC PDU size as shown in the table 1.

<Table 1> Granularity of L

	MAC PDU size
	Granularity

	1  ~ 1024 byte
	1 byte

	1025 ~ 2048 byte
	2 byte

	2049 ~ 4096 byte
	4 byte

	4097 ~ 9012 byte
	8 byte


One can notice that this alternative has a drawback that unnecessary padding could be produced when the MAC PDU size is larger than 1024 byte. This is, however, not a significant disadvantage considering the following points.

· MAC PDU size is usually smaller than 1024 byte. Assuming 5 MHz system with a UE in a fairly good radio channel, 23 resource blocks are required to transmit 1024 byte MAC PDU with 16QAM and 2/3 coding. This corresponds to 85% of the total resource.
· Even if the MAC PDU size is larger than 1024 byte, unnecessary padding will occur when there is not enough data to transmit in the UE. So this problem can happen only at the end of the data burst. 

Alternative 2: Using selectively 10 bit L field or 18 bit L field depending on the MAC PDU size.
In this alternative,  the size of L field is autonomously adjusted to 10 bit when the MAC PDU size is smaller than 1024 byte. Otherwise the size of L field is 18 bit.  
Above two alternatives are not quite different in overhead point of view, because MAC PDU will be smaller than 1024 byte most of time. In implementation point of view, we slightly prefer the first alternative because of its static field length.  
Proposal 2: To have (16 – LCID size – 1) bit L field, and to adjust the granularity of L according to the MAC PDU size.  
3 Conclusion
It is proposed to discuss the proposals and agree on them. 
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