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1
Introduction
The agreed MAC PDU structure [1] is the result of iterative agreements over the past meetings. Even though it can be made to work, it is difficult to claim that it is a very simple design and some issues are even still being discussed [2]. The purpose of this contribution is to simplify the PDU structure in order to ease E-UTRAN implementation.
2
Simplifications 
2.1
L field always

One obvious simplification is to have an L field always
Proposal 1-A: an L field is always used.

The only drawback of such an approach is that 1 more byte is required to tailor a MAC PDU size to a given RLC size (since one more L field is required). But since the TB granularity will make the occurrence of padding quite likely in average, this is not seen as a major drawback, with the possible exception of message 3. Message 3 of the random access procedure being exceptional in nature, we could imagine having tailored optimisations for this message only.

2.2
L field only when needed

The purpose of the L field is to indicate the position of the next element in the MAC PDU. When there is no next element i.e. when there is no padding and the RLC PDU fills the remaining space of the transport block, the L field is not needed as the size of the RLC PDU can be deduced from the size of the transport block and preceding MAC subheaders if any. As a result, an L field could always be sent except for the last RLC PDU for which the L field would be skipped when the RLC PDU can fill the remaining space of the transport block.

Figure 2.2 below gives an example of how this would work in practise. Three different sizes are considered for which a regular BSR is assumed to be triggered: size x, size x + 1 byte and size x + 2 bytes. For size x + 1 byte and size x + 2 bytes, two cases are considered: one where the RLC buffer is empty and the PDU size is fixed to n bytes and one where RLC can adjust the size of the PDU according to the size of the TB block:
-
size x: an n-bytes RLC PDU can fill the transport block and no L field is required;

-
size x + 1 byte:

-
when RLC can increase the size of the RLC PDU to n+1 bytes in order to fill the transport block, no L field is required;

-
when RLC cannot increase the size of the RLC PDU to n+1 bytes in order to fill the transport block i.e. when the size of the RLC PDU remains n bytes, an L field is required;

-
size x + 2 byte:

-
when RLC can increase the size of the RLC PDU to n+2 bytes in order to fill the transport block, no L field is required;

-
when RLC cannot increase the size of the RLC PDU to n+2 bytes in order to fill the transport block i.e. when the size of the RLC PDU remains n bytes, an L field is required and one byte of padding is included;
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Figure 2.1: MAC Header Structure

For the receiver to be able to distinguish between the cases where the last subheader includes an L field or not, one of the R bits can be used. This is shown on Figure 2.1 above where an S bit is used to indicate the presence of an L field. 
NOTE:
This could be generalized to all MAC subheaders, including MAC Control Elements (MAC CE) for which an L field is not required either.

Proposal 1-B: an L field is always used except for the last RLC PDU for which it is skipped when the RLC PDU can fill the remaining space of the transport block. A one bit S field is used to indicate the presence of an L field in the last subheader.
2.3
Implicit padding

A natural consequence of proposal 1-A and 1-B is that the size of padding will always be known through the MAC subheaders: the indication of padding when no sent alone therefore becomes useless.
Proposal 2: when padding is not sent alone, padding is implicit (no padding subheader is sent).

2.4

MAC CE

A MAC CE is currently divided into a header and a content part. The main drawback with such an approach is that the processing of MAC CE is variable and can never start before processing all MAC subheaders. MAC CE processing cannot therefore benefit from the prioritisation rule of MAC CE over data. Another drawback is that it mixes control and user data part.
Proposal 3: MAC CEs consists of MAC subheaders only.
3
Comparison

The following figures depict three cases for both the agreed PDU structure and the simplified ones: no padding, 1 byte padding case and 2 byte padding. In all three cases it is assumed that a regular BSR is triggered. The benefits of the simplified MAC PDU structures can easily be seen:
-
No padding subheader required;

-
Issue “[62_LTE_C07] MAC Padding/BSR inclusion to complete the MAC PDU” does not exist anymore;

-
Processing of MAC CE does not need to be delayed;

-
MAC control and user data are not mixed;

-
Implicit padding increases the likelihood of having padding BSR sent.

​The only drawback of the simplified PDU structure depends on which alternative is used:
-
Alternative 1A: message 3 size increases by 8 bits;

-
Alternative 1B: the last R bit of the last MAC subheader is used.
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Figure 3.1: agreed MAC PDU structure
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Figure 3.2: simplified MAC PDU structure (1A)
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Figure 3.2: simplified MAC PDU structure (1B)
4
Conclusion
Three proposals were made to simplify the MAC PDU structure:
Proposal 1-A: an L field is always used.

Proposal 1-B: an L field is always used except for the last RLC PDU for which it is skipped when the RLC PDU can fill the remaining space of the transport block. A one bit S field is used to indicate the presence of an L field in the last subheader.

Proposal 2: when padding is not sent alone, padding is implicit (no padding subheader is sent).

Proposal 3: MAC CEs consists of MAC subheaders only.

It is proposed to discuss those alternatives in RAN2 and see which one can be used to simplify the MAC PDU structure. In order to illustrate the required changes to 36.321, proposal 1A and 2 have been captured in R2-083368.
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