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1 Introduction

This contribution discusses an issue of Buffer Status Report (BSR) transmission in Random Access procedure triggered by Scheduling Request (SR) and the issue occurs when a BSR was included in message 3 and Contention Resolution fails.
2 Discussion

Currently, if a BSR has been triggered since the last transmission of a BSR, a BSR will be transmitted when there is sufficient UL resource. The issue is when higher priority UL data arrives, a BSR is triggered and a Random Access procedure will be initiated when no PUCCH is configured. During the Random Access procedure, when the first Random Access Response with UL grant assignment is received, a BSR will be included in message 3 according to the logical channel prioritization procedure and after that, no more BSR will be transmitted unless another BSR is triggered. If Contention Resolution is not successful, UE will retry next Random Access Preamble transmission. However, because no other BSR has been triggered, BSR will not be included in the following message 3 transmissions. Figure 1 is an example. Thus, eNB can neither be aware of UE’s buffer status nor schedule UL resource correctly.
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Figure 1: Random Access procedure triggered by Scheduling Request

In order to correctly provide buffer status to eNB by Random Access procedure, two solutions are proposed:
Option 1: Add a new BSR trigger

When Contention Resolution is not successful and a BSR was included in message 3, UE shall trigger a BSR. The BSR is treated as a Regular BSR.
Option 2: Specify a special case for BSR handling

Specify when Contention Resolution is not successful, the BSR in message 3 is not treated as transmitted, i.e. BSR trigger is still pending.
Based on either solution, up-to-date BSR will be included in each message 3 transmission.
3 Conclusion

As mentioned above, the issue occurs when a BSR was included in message 3 and Contention Resolution fails, BSR will not be included in the following message 3 transmissions. Two solutions are proposed: new BSR trigger or special case handling. Either solution can solve the issue and eNB can be aware of UE’s buffer status by Random Access procedure. RAN2 is kindly requested to discuss which solution is proper.
4 Text Proposal - 36.321 (V8.1.0)
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”;

-
Contention Resolution is not successful and a BSR was included in the subsequent uplink transmission after receiving Random Access Response, in which case the BSR is referred below to as “Regular BSR”. [Opt.1]
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 but smaller than the size of the Long BSR, 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, 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, only one BSR will be included in the MAC PDU.
NOTE:
When Contention Resolution is not successful, the BSR in the subsequent uplink transmission after receiving Random Access Response is not treated as transmitted, i.e. BSR trigger is still pending. [Opt.2]
A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR MAC control element in addition.
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