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1. Introduction

In RAN2#62-bis, there were two contributions raising the issues of the BSR reliability that causes deadlock situation.

We provide a simple scheme that addresses these concerns.
2. Discussion
Since there are multiple scenarios identified (see [1] and [2]) when BSRs are lost or received out of order, a deadlock situation or even call drop will occur, we think it justifies to have some simple reliability built into the BSR to solve the problem once and for all.
3. Proposal
Proposal 1: the UE shall retrigger the BSR x ms has past since the last BSR was sent and there is buffered data and no UL grant for new transmission was received during the x ms, where x is configured by the eNB. e.g., x can be set to tens of ms to hundreds of ms.

With this mechanism, the UE can always recover from any deadlock situation created by BSRs or lack of BSRs. Further, if complexity is an issue, we could limit the granularity of the timer to units of 10ms, 20ms, etc. so the timer can be practically implemented as counters. Since this is a recovery mechanism, we think coarse granularity is good enough.
4. Text Proposal
The following is the text proposal (based on 32.321 v830).
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 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 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 equal to or 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”;
-
x ms [value of x is FFS] has elapsed since the last transmission of the BSR and there is buffered data and the UE has not received any UL grant for new transmission within the x ms, 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 data available for transmission in the TTI where the BSR is transmitted: report Short BSR;

-
else if more than one LCG has data available for transmission 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:
-
if more than one LCG has buffered data 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 a BSR has been triggered since the last transmission of a BSR or this is the first time that a BSR is triggered:

-
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;

-
start/restart the PERIODIC BSR TIMER.

-
else if a Regular BSR has been triggered:

-
a Scheduling Request shall be triggered.

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the MAC PDU.

A pending BSR 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.
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