3GPP TSG RAN WG2 #60bis
R2-080339 

14th-18th January 2008

Sevilla, Spain
3GPP TSG RAN WG2 #60bis
R2-080339 


Agenda item:
5.1.1.5
Source: 
Nortel
Title: 
Additional triggers to facilitate practical Buffer Status reporting
Document for:

Discussion and Decision
1. Introduction
The uplink packet scheduler in the eNB needs to continuously receive updated UE buffer occupancy reports to efficiently perform QoS aware packet scheduling. This reporting should be efficient and add a minimal amount of signalling overhead on the uplink bearer. The basic framework for Buffer Status Reporting triggers is defined in [1]. With this contribution we discuss additional triggers to facilitate practical buffer status reporting.
2. Discussions

In [1] 3 events have been defined that trigger a Buffer Status Report, they are:

· 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
We believe with these triggers the following issues will exist for UL-scheduling:

· Over allocation of UL transmissions when none are needed, primarily due to the inaccuracy introduced by the Buffer Size scaling.  This can lead to as many as five UL transmissions scheduled unnecessarily.

· Under allocation of UL transmissions because the eNB prematurely infers that UE Buffer has been fully drained. This can happen due to incorrect accounting of MAC/RLC overhead bytes by eNB.  
To overcome these issues we believe that the existing BSR event triggers should be supplemented with either periodic and/or buffer size change threshold based BSR event triggers. 
A periodic event trigger will allow the UE to update the scheduler even if no new data is arriving for a radio bearer group. Constraints could be added to the periodic event trigger to make it more efficient:

1. Only send the BSR when the periodic event is triggered and the buffer is not empty.

2. The periodic event trigger could be configurable per logical channel, per LCG, or all LCGs. The simplest solution would be to configure for all LCGs but if configured on a logical channel or per LCG basis optimization for VoIP could be achieved.

A buffer size change threshold event trigger will allow the UE to update the scheduler if the buffer receives a large burst of data in a very short time or if the UE drops several SDUs due to a timeout or a reset. This threshold would be configurable and the value would be a percentage delta. As in the periodic event trigger this trigger could be configurable per logical channel, per LCG, or all LCGS.
3. Proposal
Our proposal is to add two additional events to trigger a BSR.

1. Trigger a BSR if the time since the last BSR was sent exceeds a configurable time period if the buffer is not empty.
2. Trigger a BSR if the Buffer Status of any of the LCGs changes by a configurable amount since the last BSR was sent.

4. Conclusion

In this contribution we have discussed the need for additional triggering events for practical BSR reporting. If this contribution is agreed to, a text proposal is given below for inclusion in TS 36.321. 
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6. Text proposal

Start of first change.

5.4.5
Buffer Status Reporting

 Editor’s note: This subclause describes the handling and reporting of buffer status reports.

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;

-
a serving cell change occurs;
-
The time since the pervious transmission of a BSR exceeds a configurable time period and the buffer is not empty. It is FFS whether this event should be configurable per logical channel, per LCG, or for all LCGs.
-
The Buffer Status of any of the LCGs changes by a configurable amount since the last BSR was sent. It is FFS whether this event should be configurable per logical channel, per LCG, or for all LCGs.
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.
End of first change.

End of changes.
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