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1. Introduction
TP to 38.321 on BSR based on proposals in R2-1707722.
2. Discussion
2.1. Option 1

5.4.5
Buffer Status Reporting
The Buffer Status reporting procedure is used to provide the serving gNB with information about the amount of data volume in the UL buffers associated with the MAC entity.
RRC configures the following parameters to control the BSR reporting:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-ProhibitTimer;

-
logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The MAC entity is configured with up to eight LCGs.

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

-
the MAC entity has a new UL data for a logical channel which belongs to a LCG according to data volume calculation procedure [3] [4]; and either

-
the new 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 volume according to data volume calculation procedure [3] [4] 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 CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-
retxBSR-Timer expires, and the MAC entity has data according to data volume calculation procedure [3] [4] 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'.
Editor's note: The main definition of 'Regular BSR' has now been added according to the agreement, and Editor rephrased the text in LTE (e.g. to use 'new' instead of 'become available' (to use the term 'data volume'), and split the bullets for better readability.
For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

2>
start or restart the logicalChannelSR-ProhibitTimer;

1>
else:

2>
if running, stop the logicalChannelSR-ProhibitTimer.

For Regular and Periodic BSR, the MAC entity shall:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

For Padding BSR:

Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one Regular BSR has been triggered and not cancelled:

2>
if a UL-SCH resource is available for a new transmission in this NR-UNIT, and the UL-SCH resource is accociated with a numerology/TTI to which all the LCHs in a LCG with data available for transmission is mapped:
Editor's note: The term NR-UNIT is used tentatively instead of TTI.

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) for the UL-SCH resource by only taking into account the buffer status of  LCGs of which all the LCH(s) are mapped to the numerology/TTI of the UL-SCH resource;

3>
start or restart periodicBSR-Timer;

Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured since RAN2 did not agree to have the truncated BSR. It should be added if RAN2 agreed to have it for NR.

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

3>
if an uplink grant is not configured (i.e. Semi-Persistent Scheduling); or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

1>
if the Buffer Status reporting procedure determines that at least one Periodic BSR has been triggered and not cancelled:

2>
if a UL-SCH resource is available for a new transmission in this NR-UNIT, and the UL-SCH resource is accociated with a numerology/TTI to which all the LCHs with data available for transmission is mapped:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) for the UL-SCH resource;

3>
start or restart periodicBSR-Timer;

3>
start or restart retxBSR-Timer.

A MAC PDU shall contain at most one MAC BSR CE, even when multiple events have triggered a BSR by the time.
The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity 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.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
Triggered Regular BSRs by a LCH shall be cancelled in the following cases:

-
the UL grant accommodates all pending data for this LCH according to data volume calculation procedure [3] [4] but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader;

-
a BSR is included in a MAC PDU and the BSR contains the buffer information of the LCH.
All triggered Periodic BSRs shall be cancelled in the following cases:
-
the UL grant accommodates all pending data according to data volume calculation procedure [3] [4] but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader;

-
a BSR is included in a MAC PDU.
All triggered Padding BSRs shall be cancelled in the following cases:

-
a BSR is included in a MAC PDU.
Editor's note: The cancellation part was copied from LTE specification since Editor thinks they are part of existing LTE BSR framework. Need to confirm by RAN2.
Editor's note: The concept of 'long BSR' and 'short BSR' is NOT captured since no agreements were made.

============================== End Text Proposal =============================
2.2. Option 2
============================== Begin Text Proposal ============================
5.4.5
Buffer Status Reporting
The Buffer Status reporting procedure is used to provide the serving gNB with information about the amount of data volume in the UL buffers associated with the MAC entity.
RRC configures the following parameters to control the BSR reporting:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-ProhibitTimer;

-
logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The MAC entity is configured with up to eight LCGs.

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

-
the MAC entity has a new UL data for a logical channel which belongs to a LCG according to data volume calculation procedure [3] [4]; and either

-
the new 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 volume according to data volume calculation procedure [3] [4] 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 CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-
retxBSR-Timer expires, and the MAC entity has data according to data volume calculation procedure [3] [4] 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'.
Editor's note: The main definition of 'Regular BSR' has now been added according to the agreement, and Editor rephrased the text in LTE (e.g. to use 'new' instead of 'become available' (to use the term 'data volume'), and split the bullets for better readability.
For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

2>
start or restart the logicalChannelSR-ProhibitTimer;

1>
else:

2>
if running, stop the logicalChannelSR-ProhibitTimer.

For Regular and Periodic BSR, the MAC entity shall:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

For Padding BSR:

Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission in this NR-UNIT:

Editor's note: The term NR-UNIT is used tentatively instead of TTI.

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer;

Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured since RAN2 did not agree to have the truncated BSR. It should be added if RAN2 agreed to have it for NR.

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

3>
if an uplink grant is not configured (i.e. Semi-Persistent Scheduling); or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one MAC BSR CE, even when multiple events have triggered a BSR by the time.
The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity 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.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
Triggered Regular BSRs by a LCH shall be cancelled in the following case:

-
the UL grant accommodates all pending data for this LCH according to data volume calculation procedure [3] [4] but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader;.
All triggered Periodic BSRs shall be cancelled in the following case:

-
the UL grant accommodates all pending data according to data volume calculation procedure [3] [4] but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader;.

All trigger Regular BSRs shall be cancelled in the following case:
-
a BSR is included in a MAC PDU for transmission on UL-SCH resource associated with numerology/TTI the all LCHs triggers the BSR are mapped to.
All trigger Periodic and Padding BSRs shall be cancelled in the following case:
-
a BSR is included in a MAC PDU.
Editor's note: The cancellation part was copied from LTE specification since Editor thinks they are part of existing LTE BSR framework. Need to confirm by RAN2.
Editor's note: The concept of 'long BSR' and 'short BSR' is NOT captured since no agreements were made.

============================== End Text Proposal =============================
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