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1
Introduction

The baseline MAC PDU structure for LTE was discussed and agreed to some extent during RAN2#58bis. The current agreements are captured in the Stage 3 MAC specification [1].

This document treats topics regarding MAC PDU that are still left open to be discussed in RAN2.
2
Discussion

2.1 Optimisation of the last L field
Figure 1 is copied from the Stage 3 MAC specification, and shows the agreed baseline MAC PDU structure.
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Figure 1 – Agreed baseline MAC PDU structure

Below, two Editor’s notes from the Stage 3 MAC specification are copied.
Editor’s note: For a trailing MAC SDU or MAC Control element the L field may be avoided in some cases which are FFS
Editor’s note:
Whether padding is indicated explicitly, as a MAC control element, or implicitly, with the extension bit of the trailing MAC SDU or MAC Control element, is FFS.
As the Editor’s notes indicate, currently it is FFS if the L field for the trailing MAC SDU / MAC Control element may be avoided. If it is not avoided, it would be natural to indicate the existence of padding bits implicitly with the extension bit of the trailing MAC SDU / MAC Control element, and if it is avoided, it would be natural to indicate the existence of padding bits explicitly as a MAC control element.

If the L field for the trailing MAC SDU / MAC Control element is avoided, then MAC PDU header overhead is reduced when there are no padding bits. However, MAC PDU header overhead might be increased when there are padding bits since an extra set of LCID field and E field will be required for the padding bits. It is noted that if there are already enough padding bits, then the extra LCID field and E field can be inserted in place of the padding bits, in which case MAC PDU header overhead is not increased. Furthermore, as it has been decided to support flexible size RLC segmentation for LTE, the probability of padding bits existing in a MAC PDU is expected to be low. Therefore, it is thought better to avoid the L field for the trailing MAC SDU / MAC Control element. Then it follows that the existence of padding bits should be explicitly indicated as a MAC control element.

Proposal 1: Avoid the L field for the trailing MAC SDU / MAC Control element.

Proposal 2: Explicitly indicate the existence of padding bits as MAC control element.

Figures 2 and 3 show the resultant MAC PDU structure without and with padding bits, respectively.
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Figure 2 – MAC PDU structure (without padding bits) resulting from Proposals 1 and 2
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Figure 3 – MAC PDU structure (with padding bits) resulting from Proposals 1-2
2.2 Handling of MAC control element
2.2.1 Common or individual LCID for MAC control elements
Below, an Editor’s note from the Stage 3 MAC specification is copied.
Editor’s note:
Whether more than one LCID values are used for MAC control elements is FFS.

As the Editor’s note indicates, currently it is FFS if one common LCID value is reserved to indicate the existence of MAC control elements (regardless of the information type), or if one LCID value is reserved to indicate the existence of MAC control element for each information type. In the former case, there needs to be an extra ID to further indicate which information type a MAC control element carries.

Table 1 shows the list of information agreed to be signalled as MAC control element.
Table 1: List of information agreed to be signaled as MAC control element
	Uplink
	Downlink

	Buffer status report
	DRX period control
Timing Advance


Table 2 shows the list of information that might be signalled as MAC control element depending on the outcome of discussion.
Table 2: List of information that might be signaled as MAC control element
	Uplink
	Downlink

	CQI

Uplink power headroom

RLC control PDU
	UL synch request

Persistent resource allocation

RLC control PDU


As can be seen from the above two tables, various information may be signalled as MAC control element. Then, in the interest to not reserve too many LCID values for MAC control elements, it seems better to have a common LCID value which indicates the existence of MAC control elements. Then, it would be required to define a MAC control element information ID to further indicate which information type a MAC control element carries. This can be indicated within the MAC control element (i.e. not within the MAC PDU header).

Proposal 3: A common LCID value is reserved to indicate the existence of MAC control elements (regardless of the information type).
Proposal 4: The information type a MAC control element carries is further indicated by a MAC control element information ID.

Proposal 5: MAC control element information ID is indicated within the MAC control element (i.e. not within the MAC PDU header).
2.2.2 Need for the L field for MAC Control elements

Below, an Editor’s note from the Stage 3 MAC specification is copied.
Editor’s note: MAC Control elements may or may not have L fields; i.e., whether a MAC control element is variable or fixed size is FFS.

As the Editor’s note indicates, currently it is FFS if L field is needed for MAC control elements. If MAC control element is of fixed size, then there is no need for L field.
Observing the various information in Tables 2 and 3, although the size required for the different information might need to be different, there does not seem to be any need to dynamically change the size for a specific type of information. Then, it is proposed to configure/define a fixed size for each of the different information type to be carried as MAC control element and to avoid the L field for MAC control elements.
Proposal 6: A fixed size is configured/defined for MAC control element for each different information type.

Proposal 7: Avoid the L field for MAC control elements.

Now, if both Proposals 1 and 7 are adopted, when a MAC control element and a MAC SDU is multiplexed within a MAC PDU, it is more efficient to insert the MAC SDU at the end of MAC PDU. This is because the L field can be avoided for MAC control elements regardless of their position within the MAC PDU (Proposal 7), but the L field can be avoided for MAC SDUs only when they are positioned at the end of the MAC PDU (Proposal 1). Therefore, although the Stage 3 MAC specification currently states that “MAC SDUs and MAC Control elements can occur in any order”, it would be better if MAC control elements occurs before MAC SDUs.

Proposal 8: MAC control PDUs are placed before MAC SDUs within a MAC PDU.

Figure 4 shows the resultant MAC PDU structure when a MAC control element is exists.
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Figure 4 – MAC PDU structure (when a MAC control element exits) resulting from Proposals 3-8
3
Conclusion
We propose to support the following proposals regarding MAC PDU structure for LTE.
Proposal 1: Avoid the L field for the trailing MAC SDU / MAC Control element.

Proposal 2: Explicitly indicate the existence of padding bits as MAC control element.

Proposal 3: A common LCID value is reserved to indicate the existence of MAC control elements (regardless of the information type).

Proposal 4: The information type a MAC control element carries is further indicated by a MAC control element information ID.

Proposal 5: MAC control element information ID is indicated within the MAC control element (i.e. not within the MAC PDU header).

Proposal 6: A fixed size is configured/defined for MAC control element for each different information type.

Proposal 7: Avoid the L field for MAC control elements.

Proposal 8: MAC control PDUs are placed before MAC SDUs within a MAC PDU.
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