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1 Introduction

During IOT we found that UE receives a MAC PDU containing MSI MAC sub-header with L field set to zero (without a corresponding MAC CE in the payload). 
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To get rid of possible ambiguities during IOT, we like to establish common understandings whether or not NW is allowed to use MAC subheader with L field set to zero. 
2 Discussion
Table 1 collects relevant texts from MAC specification 

<Table 1>
	6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response, MCH)

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 
A MAC PDU subheader consists of the six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and subheaders for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.

…
Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the MAC entity shall ignore it. When padding is performed at the end of the MAC PDU, zero or more padding bytes are allowed.

…

6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

…

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;
…


Yellow part suggests that the maximum value of short L field is 127. Hence L field covers from zero to 127. Zero seems a valid code point for L field. 

Observation 1: Zero is a valid code point for L field

On the other hand, green part implies that L = 0 is not allowed because, if L is zero, there is no corresponding MAC SDU or MAC CE in the payload. A general principle can be deduced from the green part that each MAC subheader has corresponding part in payload. MAC subheader for padding may be an only exception where zero byte padding is explicitly allowed as in aqua part. However padding is different because L field is not used in MAC subhead for padding (see blue part)

Observation 2: R/R/E/LCID/F/L subheader for MAC CE or MAC SDU shall have non-zero value in L field so that corresponding MAC CE or MAC SDU is present in payload 
MAC sub-header for MAC SDU or MAC CE is a mean to carry relevant control information for the corresponding MAC SDU or MAC CE. Hence it does not make sense to include only control information (i.e. MAC subheader) without what the control information intends to address (i.e. corresponding MAC CE or MAC SDU). The only use case would be to fill up the remaining bytes when UE does not have enough data to populate the entire TB. But padding subheader and padding are already there for this purpose. There is no real use case for zero-value L field.

In the light of above discussion;

Proposal: To confirm that setting L field to zero in R/R/E/LCID/F/L subheader is not compliant to the current MAC specification.
3 Conclusion
To reduce any ambiguity in IOT, it is proposed;
Proposal: To confirm that setting L field to zero is not compliant to the current MAC specification.
During the discussion at RAN2#91, a concern is raised that it would impact the current UE behaviour in 5.11 (handling of unknown, unforeseen and erroneous protocol data). To keep the current UE behaviour intact, we propose to add a note clarifying that UE behaviour is unspecified if such subheader is received.

Draft CR can be found in [1].
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