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1
Introduction
So far RAN2 has agreed the following things on MAC padding. 


- One LCID is reserved for indicating padding;


- Padding is always placed at the end of the transport block if it exists;


- A MAC PDU sub-header corresponding to padding consists of the four header fields LCID/E/R/R;

Accordingly the padding can be indicated by one-byte sub-header shown below:
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Figure 1 Sub-header format corresponding to padding

This document further discusses the details of MAC padding.
2
Granularity of padding
2.1 Meaning of E-bit

MAC protocol specification [1] defines the E-bit as follows:

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least LCID/R/R/E (Note: this should be LCID/E/R/R) fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding start at the next byte.

Thus, in the MAC sub-header for the last MAC SDU, the E bit is set to “0”. In addition, as described below (cited from [1]), the L field of the last MAC SDU is always omitted.

-
L: The Length field indicates the length of the corresponding MAC SDU or MAC Control element in bytes. There is one L field per MAC SDU included in the MAC PDU except for the last MAC SDU. The presence of an L field depends on the type of MAC Control element. The size of the L field is indicated by the F field.

2.2.
Example cases
For simplicity of the discussion, let’s consider the situation where only one RLC PDU is contained in one MAC PDU. Then, the current agreed padding mechanism can support the cases in Figure 2 well. 
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Figure 2 Cases of (MAC PDU size – RLC PDU size) = 1 and 4 bytes

However, if MAC PDU size is 2 or 3 bytes larger than the RLC PDU size, it is not possible to indicate padding with the existing mechanisms. When E=”1” is added to first (MAC SDU) header, that implies that also a 2-bytes F+L fields are added as well as the padding subheader, as seen in Figure 2. Thus RLC PDUs which are 2 or 3 bytes smaller than MAC PDU, cannot be supported without applying segmentation. As segmentation increases the overhead, this is not a preferred solution. 
3. Dummy padding sub-header

For solving the problem identified in Section 2, we propose to define a dummy padding sub-header that has 1-byte resolution shown in Figure 3.
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Figure 3 Sub-header format of dummy padding

The difference compared to the sub-header for padding is that E bit is set to “1”, and this can be put, e.g., at the beginning of MAC PDU header. By using this sub-header, the cases where MAC PDU size – RLC PDU size = 2 and 3 bytes can be supported without applying segmentation as shown in Figure 4.
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Figure 4 Cases of (MAC PDU size – RLC PDU size) = 2 and 3 bytes
4
Discussion

Two alternative solutions to this same problem were presented in Sevilla meeting. 

In [2], a special No Operation (NOOP) Control element, which is a one-byte sub-header with no associated data (no-op LCID), was proposed. That is practically the same solution as proposed here. We propose to use the same LCID as for normal padding, thus no extra LCID needs to be reserved for this purpose.
In [3], it is proposed to define a special L field to indicate the end of the MAC header to make the size of the last MAC sub-header flexible between 1 byte to 3 byte. The first code point of the L field could be reserved for this purpose. This solution requires more changes to the current spec than the solution presented in this contribution.
5
Conclusion
This contribution identifies a possible problem related to padding under the current agreement, and proposes a simple solution. We propose that RAN2 discuss this problem and agree on the proposal in Section 3.
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