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1. Introduction

It has been agreed to use MAC-e PDU to convey MAC-e control information, but its format has not been discussed yet. 

This paper proposes a format for it. 

2. Discussion
2.1 MAC-e Control Information Format
Table 1 lists MAC-e control information discussed or mentioned so far.

<Table 1>

	Information Type
	Length

	Buffer Status Info
	Fixed

	Power Headroom Info
	Fixed

	Serving Cell indicator
	Probably fixed

	Etc
	…


Coding of buffer status information has been discussed during the last meetings. Even though consensus on the length of the field was not made, it is general assumption that buffer status information will have a fixed length. 

Power headroom information has been assumed to be 5 ~ 6 bit length, and there is no reason to have variable length for power headroom information as well. 

Besides above two, other control information could be defined for quick delivery of control information between UE and Node B. For example, serving cell could be directly signaled between two MAC-e entities. 

Those control information to be defined would probably have fixed size. 
Therefore there is no need to have ‘length’ field in framework level and following simple structure would be enough for MAC-e control information format.
MAC-e control information = TYPE with fixed size + Control Information whose size is depending on TYPE
Both 3 bit and 4 bit would be fine for type field, but 4 bit is proposed to have more freedom in defining MAC-e control information types.
2.2 How to piggyback MAC-e control information in MAC-e PDU
The simplest way is to introduce a flag to indicate the existence of MAC-e control information. But this is not an efficient way in a sense that 1 bit flag is always required.  

An alternative is using DDI field to indicate the existence of MAC-e control information.

Current MAC-e header structure use special DDI value to indicate the existence of padding bits, and we may reuse this special DDI value to indicate the existence of MAC-e control information as well. In this case the special DDI value indicates the existence of MAC-e control information and padding bits are handled as a kind of control information. 

This is shown in the figure 1.
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Figure 1. The first alternative
In this structure, DDI = 111111 means that there is no more MAC-es PDUs concatenated into this MAC-e PDU and MAC-e control information is appended at the end.  

In the figure we assume that type 0 means that appended MAC-e control information is just padding and type 1 means that appended MAC-e control information is ‘power headroom info’ and so on. 
Since the size of available part for MAC-e control information  is variable while the size of MAC-e control information of given type itself is constant, there would be padding bits to compensate the difference between them.

With this structure, we can keep the already agreed MAC-e PDU format.  

As an another alternative, we can use N field of the last header part as an embedded type field. Then we can skip the type field in MAC-e control information itself. This may be nice in a sense that it makes the MAC-e header format consistent, but N field has two meanings depending on its position.
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Figure 2. The second alternative
In the second alternative, Node B will decode the MAC-e control information based on the value coded in associated N field.

The last alternative is to define a DDI for a MAC-e control information type, which is shown in the figure 3. 
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Figure 3. The third alternative
This may be the most efficient way in terms of required bandwidth, but it is not clear whether we have enough DDI values for all the types of MAC-e control information to be defined.. 
3. Conclusion

In this paper it is proposed to format MAC-e control information according to the TV (Type-Value) format, where Type field indicates the type of MAC-e control information and Value field contains the actual control information. 

Then 3 alternatives for piggybacking MAC-e control information into MAC-e PDU are presented. 

We recommend to adopt the first option, which is most consistent with the currently defined MAC-e PDU format and has sufficient flexibility for the future usage.
If RAN2 agree on the MAC-e control information format and piggybacking format, Samsung will happily provide the CR next meeting.
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