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1 Introduction

In the MAC conference call (20.09.2007) an initial discussion on the identification of MAC control elements was held. Different proposals have been brought forward.
It seems that there was consensus that more than one MAC control element type can be sent in one MAC PDU. Based on that observation, this contribution provides some discussion around these proposals and provides our preferred option.

Furthermore, padding needs to be addressed as well. This is considered for the different alternatives for addressing MAC Control Elements.

2 Discussion

2.1 Number of MAC Control Elements that can be included in a MAC PDU
We see no need to limit the number of MAC Control Elements that can be included in a single MAC PDU. Also, we cannot identify additional complexity if more than one MAC Control Element is placed in one MAC PDU. 

Proposal 1: The number of MAC Control Elements can be more than one.
2.2 Identifying MAC Control Elements
The following alternatives to address MAC Control Elements have been mentioned.
1. Each MAC PDU may contain exactly one MAC Control Element, but this element itself may contain one or more Control sub-elements
. These sub-elements need to be addressed by a type field within the MAC control element.

2. Each MAC PDU may contain one or more MAC Control Elements. Each of these elements is identified by a particular LCID for MAC Control. This LCID is followed by a type field in the MAC header to identify the type of the MAC control element. 

3. Each MAC PDU may contain one or more MAC Control Elements. Each of these elements is identified by a particular LCID for each MAC Control Element type. 

Option 1 has the characteristic that only one LCID value is needed to address a MAC control element and thus the MAC header overhead is minimal. However, this requires additional fields in the MAC control element header to identify the control elements included in the MAC control element. Thus the overall overhead is at least in the same order as for the other alternatives, if no further optimizations are applied.
Option 1 can be used with a 4 bit LCID field.

For option 1, it is not possible to omit the length field of the MAC Control element in the MAC header, because the length of the MAC control element is not known while parsing the header.
Overall it seems that option 1 introduces the most overhead of the discussed options.

If Option 1 is used, it seems most natural to address padding by another dedicated LCID value.

Option 2 has the advantage that it can be used with a 4 bit LCID value. In case the LCID value indicates a MAC Control element, a type field is inserted in the MAC header. A reasonable size for that field is 3 bits [FFS].

Option 1 can be used with a 4 bit LCID field.

If the LCID and type values indicate a MAC Control element that has a fixed size, the length field can be omitted for this MAC Control element.

Padding can be indicated either by a dedicated LCID value or by the LCID value for the MAC control element and a dedicated type value. In the first case the overhead is lower, since no type field is needed.
Option 3 uses a special LCID value for each type of a MAC Control Element and for padding. It is unclear whether option 3 can be used with only 4 bits for the LCID field size. Most likely 5 bits are needed.
For option 3 the length field can be omitted for MAC Control elements that have a fixed size.

The first two options provide a similar degree of being future-proof if the type field is sufficiently long. By stepping from 4 to 5 bits, option 3 introduces 16 new code points that can easily be used for future purposes and provide low complex means for MAC control signalling. In terms of being future-proof we see advantages for option 3.
We think that option 1 introduces the most overhead and therefore we do not support that option.
Option 2 and Option 3 are comparable. Option 2 has a small advantage in terms of overhead, but whether this can be effectively exploited after byte-alignment is performed is questionable and depends on the overall MAC header design.

Since option 3 introduces 16 new code-points and is therefore more flexible and future-proof and in addition offers basically the same overhead as option 2, option 3 is our preferred choice.

Proposal 2: A 5 bit LCID field is used to identify different MAC Control Element types. Each LCID codepoint addresses one MAC control element type.
Proposal 3: Padding is addressed by a special LCID codepoint.

Proposal 4: If MAC Control Elements have a fixed size, the length field is omitted.

Furthermore we note that it is important for these decisions to keep the overall MAC header structure in mind, in particular whether any byte-alignment requirement exists for the header field group (LCID, E, L). We think that only the overall MAC header should be byte-aligned as discussed in our contribution ‎[1].
3 Conclusions

We discussed the three options to identify MAC Control Elements that have been raised before.

Based on our reasoning for propose the following to be captured in ‎

 REF _Ref178664510 \r \h 
‎[2]:

Proposal 1: The number of MAC Control Elements can be more than one.
Proposal 2: A 5 bit LCID field is used to identify different MAC Control Element types. Each LCID codepoint addresses one MAC control element type.
Proposal 3: Padding is addressed by a special LCID codepoint.

Proposal 4: If MAC Control Elements have a fixed size, the length field is omitted.
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� The use of the term sub-element is due to the lack of terminology for this second level of multiplexing. It is understood that the content is similar to the content of the MAC control elements for the other options.





2007_09_27_R2-LCID.doc
2/3


