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1. Introduction
In UMTS, the RLC-AM header contains D/C field (1- bit) indicating whether the RLC PDU contains data or only control information.
In this contribution we identify several alternatives for transporting this D/C information, compare these alternatives and come with a recommendation as to which alternative is preferable.

2. Transport format for “D/C”
We identified the following options for transporting the information as to whether an RLC PDU is a control or data PDU:

1) D/C bit in RLC PDU header

2) Special LI

3) “RLCctrl” MAC Control PDU

2.1. D/C bit in the RLC PDU header

This is the existing UMTS solution: in every RLC PDU, the first bit indicates whether this is a control or data PDU.
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Figure 1: Example of D/C field in RLC PDU header

Summary:

· All RLC PDU’s have 1 bit overhead

· Stand-alone STATUS PDU has following overhead (apart from Status info):

· 2 bytes MAC header overhead

· 1 bit RLC header overhead

2.2. Solution based on special LI

In this solution, the RLC PDU header does not contain the D/C bit. Instead, a special LI would be used to indicate that (the remaining part of) the RLC PDU contains control information.
Usage of a special LI does introduce some additional overhead (e.g. 2 bytes if the LI size equals 15 bits).
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Figure 2: Example of solution with special LI
Summary:

· Data packets have no 1 bit overhead

· Stand-alone STATUS PDU has following overhead (apart from Status info):

· 2 bytes MAC header overhead

· 2 bytes RLC Header overhead + 2 bytes LI overhead

2.3. MAC Control PDU solution
In this solution a MAC Control PDU is used to indicate that the RLC PDU consists of control information only. An example is shown in figure 1:
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Figure 3: Example of solution with MAC Control PDU
Summary:

· Data packets have no 1 bit overhead
· Stand-alone STATUS PDU has following overhead (apart from Status info):

· 2 bytes MAC header overhead 

· 1 byte additional MAC overhead (LCID)
3.  Frequency of RLC Control information
Figure 4 shows the overhead for different (RLC control PDU’s / total RLC PDU’s) for all 3 solutions.
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Figure 4: Comparison of different solutions
In UMTS a typical (RLC control PDU’s / total RLC PDU’s) ratio is around 1%, with the highest numbers seen as high as 5%. Figure 4 shows that in the range of < 5%, solution 3 always outperforms solution 1.
4.  Conclusion
From section 3 it should be clear that although the overhead cost is higher for the MAC Control PDU solution, still this type of solution outperforms a solution based on a D/C field in the RLC header.
Therefore we propose the following conclusion:

Unless the inclusion of a D/C-bit in the RLC PDU header comes absolutely for free due to byte-alignment considerations, a D/C-bit should not be defined as part of the RLC PDU header. Instead a “MAC Control PDU” should be used.
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