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1.
Introduction
Last meeting current MAC padding specification turned out to be not complete. This is mainly because of the conflict between the rules for padding BSR and for the last MAC SDU’s L field omission. The issue could be solved easily if two restrictions are removed. 
2.
Discussion

In 5.4.5 it is stated that

UL resources are allocated and number of padding bits is larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”; 

This means that when padding bit is larger than 2 byte or 4 byte, padding BSR is inserted instead of padding bit. Currently the location of the padding BSR is assumed to be at the end of the last MAC SDU, of which L field is omitted. When the padding BSR is inserted, the last MAC SDU is not the last MAC SDU anymore. This cause the last L field to be restored hence removing away the padding space for the padding BSR. One can easily notice that it is a chicken and egg problem stemming from the padding BSR’s location being restricted to the position after the last MAC SDU. The problem might be solved if the padding BSR is mandated to be placed before any MAC SDU like any other MAC CEs. This seems a good approach in standardization point of view since one exception is removed, and the location of all BSRs is restricted by a single principle. 
One can argue that the current location restriction posed to the padding BSR make it possible for ENB to distinguish the padding BSR and other BSR. It is a good feature to be retained because otherwise ENB could misunderstand the short padding BSR that other LCGs are empty. However, when speculating the padding BSR one can know that the padding BSR in almost all cases is produced when there is no more data to send in all LCGs. Hence the potential benefit of having the padding BSR at the end of the MAC PDU seems not strong enough. 
Proposal 1: To specify that all BSRs are placed before any MAC SDU.
If the proposal 1 is agreed, to see whether there is more to specify, table 1 summarizes the expected UE behaviour in relevant scenarios.
<Table 1>
	Size of padding bit
	Expected UE behaviour

	1 byte
	A padding sub-header (i.e. E = 1) is inserted.

	2 byte
	A short BSR is inserted.

	3 byte
	A short BSR and a padding sub-header (i.e. E=1) are inserted.

	4 byte
	A long BSR is inserted.

	5 byte
	Alt 1
	A long BSR and a padding sub-header are inserted.

	
	Alt 2
	L field of the last MAC SDU is restored and a normal padding (i.e. E = 0) is inserted

	6 byte
	Alt 1
	A long BSR and two padding sub-headers are inserted.

	
	Alt 2
	L field of the last MAC SDU is restored and a normal padding (i.e. E = 0) is inserted

	7 byte
	L field of the last MAC SDU is restored, a long BSR and a normal padding (i.e. E = 0) are inserted

	8 byte
	L field of the last MAC SDU is restored, a long BSR and a normal padding (i.e. E = 0) are inserted


In most cases, there is only one way for a UE to go. In some cases (e.g. in 5 byte and 6 byte padding space), number of alternatives exist for UE to take. The difference from taking a different alternative seems negligible.   
Proposal 2: To not specify UE behaviour for specific cases. 
UE behavior in the table 1 assumes that multiple BSRs are allowed to be included in a MAC PDU. In principle, there is no need to include multiple BSRs in a PDU. However, if it is about the padding BSR, there is only added complexity if not allowed. More specifically, before producing the padding BSR, UE has to check whether there is a BSR already included in the PDU. Since there is no harm in having multiple BSR in a MAC PDU, we propose to not prohibit this in the standard.
Proposal 3: To add a note that UE is allowed to include multiple BSRs in a MAC PDU. 
3.
Proposal
It is suggested to discuss the proposals. A text proposal is attached below.  

	Text Proposal: First Modification


5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data in the UL buffers of the UE.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

-
UL resources are allocated and number of padding bits is larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”;

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.

For Regular and Periodic BSR:

-
if only one LCG has buffered data in the TTI where the BSR is transmitted: report short BSR;

-
else if more than one LCG has buffered data in the TTI where the BSR is transmitted: report long BSR.

For padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader, report Short BSR of the LCG with the highest priority logical channel with buffered data;

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
restart the PERIODIC BSR TIMER.

-
else if a Regular BSR has been triggered since the last transmission of a BSR:

-
a Scheduling Request shall be triggered.

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, Regular BSR and Periodic BSR will be included in the MAC PDU only once. 
A pending BSR shall be cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR MAC control element in addition.
	Text Proposal: Next Modification


6.1.2
MAC PDU (DL-SCH and UL-SCH)

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 sub-headers; each subheader corresponding 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 sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. It follows that a MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elementsare always placed before any MAC SDU. 
Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU.

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU subheader corresponding to a MAC SDU; or if such subheader is not present, before the last MAC PDU subheader corresponding to a MAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE. [Depending on the physical layer category], one or two TBs can be transmitted per TTI per UE.

	The rest of the section is omitted
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