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1 Introduction 
During the last meeting it has been concluded that there was some concerns about cancelling Regular/Periodic BSR, excluding the facto padding BSR. This is seen as breaking the specification as padding BSR will in principle not be cancelled after all. The decision was: “==>
Can come back next meeting”
In this contribution we come back on the issue and try to present the different alternatives that we propose to resolve the issue.

2 Discussion
In 36.321, it is said that BSR shall be triggered according to the following:

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

[…]
-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
 While most of these events will actually trigger a BSR, the one related to padding BSR is not technically “triggered”. Being as a triggered BSR makes the padding BSR a candidate that “shall be cancelled when a BSR is included in a MAC PDU for transmission”. However, in that case which padding BSR is used for “If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.”? It seems if all triggered BSRs are cancelled, no padding BSR, will be available to be used. Our view was that as padding BSR is anyway not “triggered” therefore only triggered BSR are actually cancelled. However that leaves us with the question of a company asking if padding BSR never cancelled then this could break the specification.
We foresee three alternatives that can possibly resolve this issue:

Alternative 1: Leave all the texts as they are but inserts a note at the end of the section to clarify that technically padding BSR is not triggered, therefore, it is possible to be included when needed in a TTI.

In that case, as the padding BSR is not triggered, it doesn’t need to be cancelled in our understanding. This can resolve the issue without any change to the whole text, just a simple clarification.

Alternative 2: Leave the BSR triggering definition as such, but specifying with a text saying that padding BSR could still be created when padding bits allowed it after the “all BSRs shall be cancelled” sentence.

With that alternative, it will be possible later to include a padding BSR in any of the MAC PDUs of a TTI which do not contain a Regular/Periodic BSR.

Alternative 3: Change the BSR triggering definition such that it is clearly specified that padding BSR is not actually a triggered one.

With that clarification, there is no more ambiguity about what is cancelled as triggered BSR. Furthermore, a padding BSR as it will be defined does not need to be “cancelled” as it is not even triggered at the first place. That means padding BSR will be only mounted when the UE padding bits allows it, therefore when the need is there and it is feasible. This may later explain why when a UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.
Although the third alternative is much clear than the two first, it can bring a significant change to the actual text of the specification. Our preference goes for alternative 1 or alternative 2, if this is a problem that really needs to be solved for a better understanding of the specification text. We propose the two possible texts for these preferred two alternatives below.
3 Conclusion 
Based on discussion it is proposed that RAN2 discusses and chooses between three alternatives the one that can solve the issue of padding BSR as presented in RAN 73 meeting. Our preference goes for either Alt1 or Alt 2, and the text proposals are as below.
===================== TEXT proposal-ALT 1================================
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  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

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

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short 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:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
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 at least one BSR has been triggered and not cancelled:

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

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The UE shall transmit at most one Regular/Periodic BSR in a TTI and it is up to the UE implementation to decide in which MAC PDU the Regular/Periodic BSR is included. If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.
Note: The padding BSR is not technically triggered as the Regular/Periodic BSR, therefore, it is not “cancelled” when a BSR is included in a MAC PDU for transmission.
===================== TEXT proposal-ALT 2================================
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  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

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

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short 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:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
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 at least one BSR has been triggered and not cancelled:

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

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission(this do not include padding BSR, which is not technically triggered).

The UE shall transmit at most one Regular/Periodic BSR in a TTI and it is up to the UE implementation to decide in which MAC PDU the Regular/Periodic BSR is included. If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.
