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1 Introduction

In the last meeting, RAN2 have mainly discussed MAC PDU format at a high level, including the placement of MAC sub-header and MAC CE. In this contribution, the details on NR MAC header fields will be discussed.
2 Discussion
In LTE, a MAC PDU consists of MAC header, zero or more MAC SDUs, zero, or more MAC CEs, and optionally padding. Both the MAC header and the MAC SDUs are of variable sizes. The MAC header consists of one or more MAC sub-headers and each MAC sub-header is corresponding to either a MAC SDU, a MAC CE or padding. The MAC sub-header consists of five or six header fields R/F2/E/LCID/(F)/L but for the last sub-header in the MAC PDU and for fixed sized MAC control elements. The last sub-header in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/F2/E/LCID. A MAC PDU sub-header corresponding to padding consists of the four header fields R/F2/E/LCID as described in the following figures [1]: 
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Figure 1. The types of MAC sub-header 
As such, quite many fields are defined in MAC sub-header. The main purpose thereof is to reduce the overhead. In this contribution, we will discuss whether each field is required for NR or not. 
In LTE, the E field is a flag indicating if more fields are present in the MAC header or not, which is required since LTE MAC header consists of one or more MAC sub-headers. Unlike this, in the last meeting, RAN2 agreed that MAC sub-headers are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding. Hence, the E field is not required for NR.  

Proposal 1: The E field is not used in NR MAC sub-header.

In LTE, the F2 and F fields are jointly utilized to decide the size of L field, based on the size of MAC SDU, i.e. they would save overhead at the expense of processing power/time for further optimization on the size of L fields. However, NR aims to achieve very high data rate and the main concern would be processing load rather than the header overhead. In this respect, L fields of different lengths in one MAC PDU would be unfavourable for NR. 
Proposal 2: The F and F2 fields are not used in NR MAC sub-header.

To achieve both the processing-friendly and simple NR MAC PDU format, we propose to have a single L field with fixed length. When it comes to the size of L field, 8 bit length seems too short and 16 bit length could be a good starting point in a sense that it can cover from the typical IP packet size of 1500 bytes to jumbo packet size of 9000 bytes. 
Proposal 3: The single L field with fixed size is used in NR MAC sub-header.
Proposal 4: The size of L field is 16 bit.

In LTE, the LCID space is spanned by 5 bits and shared between logical channels and MAC CEs. This limits how many more MAC CEs can be introduced in NR and may cause the shortage problem about LCID. Given that more MAC CEs may be required, the simplest solution is to introduce larger LCID space in NR, i.e. the size of LCID field can be extended to 6 bit.
Proposal 5: The size of LCID field is 6 bit.

In LTE, the L field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There exists the L field per MAC sub-header except for the last sub-header and sub-headers corresponding to fixed-sized MAC control elements, i.e. L field may or may not be used   according to the type of MAC CE because the fixed-size MAC CE doesn’t require the L field. It can be added to MAC sub-header only if MAC CE has a variable size. This principle should be applied to NR MAC sub-header in order to prevent unnecessary information.

Proposal 6: The L field is not required for the fixed-size MAC CE.

Proposal 7: The L field is required for variable-size MAC CE.
By applying the above principles, we can have the examples of NR MAC sub-headers as follows:


[image: image2.emf]LCID R

R/LCID/L sub-header with 16-bits L field

R Oct 1

Oct 2 L

L Oct 3

LCID R R Oct 1

R/LCID sub-header


Figure 2. The examples of NR MAC sub-headers
3 Conclusion

In this contribution, we provide our view on NR MAC sub-header fields and ask RAN2 to discuss the following proposals:

Proposal 1: The E field is not used in NR MAC sub-header.

Proposal 2: The F and F2 fields are not used in NR MAC sub-header.
Proposal 3: The single L field with fixed size is used in NR MAC sub-header.

Proposal 4: The size of L field is 16 bit.

Proposal 5: The size of LCID field is 6 bit.

Proposal 6: The L field is not required for the fixed-size MAC CE.

Proposal 7: The L field is required for variable-size MAC CE.

4 References
[1]: 3GPP TS 36.321 : “E-UTRA MAC protocol specification”.
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