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1.
Introduction
The baseline of BSR triggers was discussed during last meeting [1] and current agreements are [2]:

A Buffer Status report 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 group with higher priority than those for which data already existed in the UE transmission buffer;

-
UL resources are allocated and number of padding bits is larger than the size of the [Short/Long] Buffer Status Report MAC control element;

-
a serving cell change occurs.

If the Buffer Status reporting procedure determines that a Buffer Status report is pending:

-
if the UE has UL resources allocated for this TTI, instruct the Multiplexing and Assembly procedure to generate a [Short/Long] Buffer Status Report MAC control element;

-
else:

-
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 [Short/Long] Buffer Status Report MAC control element in addition.
Some further consideration on BSR triggers is discussed in this contribution.
2. Discussion

2.1 Higher Priority data arrival

As agreed, BSR will be triggered upon UL data arrives in the UE transmission buffer and the data belongs to a logical channel group with higher priority than those for which data already existed in the UE transmission buffer, but whether only the BSR of the higher priority LCG is triggered or BSR of all LCGs is triggered has not been discussed yet during last meeting. 

· In case of only the BSR of the higher priority LCG is triggered

We propose that if the newly arrived higher priority data could be all accommodated into the TB, the empty BSR could be cancelled. Thus 2 octets could be saved for data of other LCGs. When eNB received a TB with higher priority data than previous transmission and there’s no BSR included, the eNB would know there’s no more data of this higher priority LCG left in the buffer.

· In case of BSR of all LCGs is triggered

We propose that if data of only one LCG left after accommodated the data and one Short BSR into the TB, a Short BSR corresponding to the data-left LCG is included. Thus 2 octets could be saved for data of left LCG. When eNB received a TB with higher priority data than previous transmission and Short BSR included, the eNB would know there’s no more data of other LCGs left in the buffer. 

If data of more than one LCG left after accommodated the data and one Short BSR into the TB, a Long BSR for all LCGs is included. 
If all data could be included into the TB but the grant is not sufficient to accommodate the BSR in addition, the triggered BSR could be cancelled, as already agreed. When eNB received a TB with higher priority data than previous transmission and no BSR included, the eNB would know there’s no more data left in the buffer.

Proposal 1: Further clarification is needed in the specification whether the newly arrived higher priority data will trigger BSR of the higher priority LCG is triggered or BSR of all LCGs.

Proposal 2: In case of only the BSR of the higher priority LCG triggered, if all data of the higher priority LCG could be all accommodated into the TB, the empty BSR could be cancelled.

Proposal 3: In case of BSR of all LCGs is triggered by higher priority data arrival, Short/Long or no BSR included in the TB is determined by the buffer status after data accommodated into the TB, instead of by the number of BSR of LCGs triggered.
2.2 When UL grant is large enough for all pending data

As agreed, when UL grant is large enough for all pending data and the padding bits is larger than the size of the [Short/Long] Buffer Status Report MAC control element, an empty BSR would be included into the TB to inform the eNB there’s no more grant needed. Besides, if there’s BSR triggered e.g. by higher priority data arrival, “A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the [Short/Long] Buffer Status Report MAC control element in addition”, as abovementioned in section 2.1, when eNB received a TB with higher priority data than previous transmission and no BSR included, the eNB would know there’s no more data left in the buffer.
However, in the case of when the UL grant is large enough for all pending data and there’s no BSR triggered (i.e. number of padding bits is not larger than the size of the Short Buffer Status Report MAC control element), the eNB would have no idea there’s no more grant needed and might give same grant for next TTI as the current one, which would cause resource wasting. We propose that in such situation, the eNB should be informed there’s no more data left in the buffer to have better acknowledge of the buffer status to give next grant properly, e.g. by trigger an “empty” BSR or by using a special value of the 2 reserved bits in the last MAC sub header.
· Option 1: trigger an “empty” BSR

The “empty” BSR would be not empty any more because the grant is not larger enough to accommodate all pending data and a Short BSR. The BSR is used to indicate the data left after the BSR included for the eNB to have better acknowledge of the buffer status to give more precise next grant.
In such case, the triggered “empty” BSR should not be canceled as the agreement “A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the [Short/Long] Buffer Status Report MAC control element in addition” because the eNB could not distinguish the situation of there’s an BSR triggered and cancelled from the situation of no BSR triggered, hence can't decide whether more grant needed.
· Option 2: special value of the 2 reserved bits in the last MAC sub header

Alternatively, a special value of the 2 reserved bits in the last MAC sub header could be used to indicate there’s no more data left. There will be no problem of the data can’t be accommodated any more as in option 1. But it might be better to reserve the 2 bits for other more frequent cases such as happy bits that would convey information every TTI.
So we propose to adopt option 1 as a better solution.
Proposal 4: A BSR should be triggered when the UL grant is large enough for all pending data and there’s no other BSR triggered.
Proposal 5: If the situation that there’s a BSR triggered and cancelled can be implicitly known by eNB, the triggered BSR could be cancelled.
2.3 Other BSR triggers

If the HARQ process fails to deliver a PDU containing triggered BSR to the eNB, the BSR should be retriggered similar to SI retriggering in HSUPA.
Proposal 6: If the HARQ process fails to deliver a PDU containing a BSR to the eNB, the BSR should be retriggered.
3. Proposals
Some further consideration on BSR triggers is discussed in this contribution and following proposals are proposed:
Proposal 1: Further clarification is needed in the specification whether the newly arrived higher priority data will trigger BSR of the higher priority LCG is triggered or BSR of all LCGs.

Proposal 2: In case of only the BSR of the higher priority LCG triggered, if all data of the higher priority LCG could be all accommodated into the TB, the empty BSR could be cancelled.

Proposal 3: In case of BSR of all LCGs is triggered by higher priority data arrival, Short/Long or no BSR included in the TB is determined by the buffer status after data accommodated into the TB, instead of by the number of BSR of LCGs triggered.

Proposal 4: A BSR should be triggered when the UL grant is large enough for all pending data and there’s no other BSR triggered and it should not be cancelled.
Proposal 5: If the situation that there’s a BSR triggered and cancelled can be implicitly known by eNB, the triggered BSR could be cancelled.

Proposal 6: If the HARQ process fails to deliver a PDU containing a BSR to the eNB, the BSR should be retriggered.
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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 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 group with higher priority than those for which data already existed in the UE transmission buffer;

-
UL resources are allocated and number of padding bits is larger than the size of the [Short/Long] Buffer Status Report MAC control element;

-
UL grant can accommodate all pending data and there’s no other BSR triggered;
-
HARQ process fails to deliver a PDU containing a BSR to the eNB;
-
a serving cell change occurs.
If the Buffer Status reporting procedure determines that a Buffer Status report is pending:

-
if the UE has UL resources allocated for this TTI, instruct the Multiplexing and Assembly procedure to generate a [Short/Long] Buffer Status Report MAC control element;

-
else:

-
a Scheduling Request shall be triggered

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

A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the [Short/Long] Buffer Status Report MAC control element in addition when the situation can be implicitly known by eNB, e.g. the BSR is triggered by higher priority data arrival.
End of Text Proposal – 36.321

