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1 Introduction

Four BSR triggering events and three type of BSR, i.e. regular BSR, periodic BSR and padding BSR, are identified and captured in current MAC specification [1], but it is unclear what BSR should be triggered when multiple BSR triggering events occur in the same TTI.
In this paper, the first agreed BSR trigger event in [1] is analyzed for a RB with configured persistent resource. For example, if VoIP service is the only service in the UE and the arrival of UL VoIP data doesn’t match the occasion of persistent resource very well, then according to current agreement unnecessary BSR may be triggered frequently.

Additionally we provide some minor corrections to the section of buffer status reporting in [1].
2 Discussion
2.1 BSR priority
We assume only one BSR can be triggered when multiple BSR triggering events occur. Since different type of BSR will lead to different UE’s behaviour, it is necessary to specify a rule for the selection of triggering BSR in this case. 
Proposal 1: Even if multiple events occur, only one BSR can be triggered. In this case what BSR shall be triggered is based on the following priority order: Regular BSR > Periodic BSR > Padding BSR. 
BSR triggering should be limited in some cases when there is a pending BSR. For example, if there is a regular or periodic BSR pending, then a “Padding BSR” cannot be triggered, otherwise, there will be two BSRs in the same MAC PDU. It is obvious that only one BSR can be pending, but the UEs’ behaviour is unclear when the event for a new “periodic BSR” or “Regular BSR” occurs while a BSR is pending.
Proposal 2: A BSR can’t be triggered when a BSR with same or higher priority is pending.
2.2 BSR trigger & persistent scheduling
According to current agreement, the occurrence of the first BSR triggering event in [1] may trigger Regular BSR frequently even if persistent resource is available, e.g. VoIP service is the only service in the UE and the arrival of UL VoIP data doesn’t match the persistent resource very well; and this situation most likely leads to a SR procedure, especially, a RACH procedure will be triggered if no D-SR resource is configured. In order to avoid unnecessary SR procedure, some solutions [2, 3] are provided and discussed in last meeting. However, we think, in this case a BSR can’t be triggered at all, and then the issue of unnecessary SR procedure disappears.
Proposal 3: For the RB with a configured persistent resource, the occurrence of the first agreed BSR triggering event in [1] can’t trigger a BSR when the persistent resource is available.
Note: Regardless of the above proposal, other BSR triggering events, e.g. arrival of bigger VoIP packet if configured, are not impacted.
3 Corrections
As we analyzed in section 2, In the section of buffer status reporting, Padding BSR trigger is described as follows.
	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”.


However, if there is a regular or periodic BSR pending, then such a “Padding BSR” cannot be triggered, otherwise, there will be two BSRs in the same MAC PDU. Therefore, “no BSR is pending” should be added to the trigger conditions.

In the section of buffer status reporting in [1], UE behaviour after a BSR is triggered is described as follows.

	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.


In the first sentence and the “else if” sentence, we don’t see any necessity to add a limitation of “since the last transmission of a BSR”, and the first BSR from the UE is excluded by this limitation. Therefore, the limitation of “since the last transmission of a BSR” should be removed.
If proposal 1&2 are acceptable, then highlighted “NOTE” sentence above can be removed.
4 Conclusion
This paper proposes a priority order for UE to decide what BSR should be triggered when multiple triggering events occur. In case there is a pending BSR, it is proposed that a BSR with same or lower priority than the pending BSR can’t be triggered. For the RB with a configured persistent resource, e.g. a RB of VoIP service, it is proposed to disable BSR triggering for the UE upon the occurrence of the first agreed BSR triggering event in current TS 36.321 specification can’t trigger a BSR while the persistent resource is available..
Proposal 1: Even if multiple events occur, only one BSR can be triggered. In this case what BSR shall be triggered is based on the following priority order: Regular BSR > Periodic BSR > Padding BSR. 
Proposal 2: A BSR can’t be triggered when a BSR with same or higher priority is pending.
Proposal 3: For the RB with a configured persistent resource, the occurrence of the first agreed BSR triggering event in [1] can’t trigger a BSR when the persistent resource is available.
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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 occurs and no BSR of same or higher priority is pending.
-
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 while there is no semi-persistent resource configured for the corresponding RB or there is a semi-persistent resource configured for the corresponding RB but the persistent resource is not available, 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”.
Note: Even if multiple events occur, only one BSR is triggered. In this case what BSR type shall be triggered is based on the following priority order: Regular BSR > Periodic BSR > Padding BSR. A BSR can’t be triggered when a BSR with same or higher priority is pending.
 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:

-
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:

-
a Scheduling Request shall be triggered


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.
