3GPP TSG-RAN WG2 #60bis
R2-080375
January 14-18, 2007
Sevilla, Spain
Agenda item: 
5.1.1.5
Source: 
Qualcomm Europe
Title: 
BSR Triggers 
Document for:
Discussion and Decision
1
Introduction

In [1], the framework for scheduling request and buffer status report (BSR) triggers is described. In this contribution we propose additional buffer status report triggers in order to ensure reliability of BSRs and convey most recent buffer status information to the eNB scheduler, while controlling uplink overhead.    
2 BSR Triggers
2.1 New Data Arrival 

In order to make sure that eNB scheduler has the most recent buffer status information, we propose that BSR is triggered upon new data arrival. This is to address a deficiency of the current scheme as explained in the following example:

New data with high priority arrived, UE sends a BSR. Thereafter, only data with lower priority arrive and the UE will not send any new BSR.

However, to prevent too many BSRs triggered by new arrivals, it is proposed that UE runs prohibit timer T1. BSR is triggered if new data arrivals and only after prohibit timer is expired. UE restarts the prohibit timer after BSR is triggered and it only keeps a copy of the most recent BSR type (see [2] for details on BSRs types) in its transmit buffer. Long BSR overrides short BSR. 
Proposal 1: BSR is triggered upon expiration of the prohibit timer, if new data has arrived in UE’s buffer since the last BSR has been transmitted. 

Proposal 2: Prohibit timer duration is configured by RRC.

2.2 BSR Repetition 

In order to ensure reliability of BSRs, it is proposed to allow repetition of BSRs. For that purpose, UE runs a repetition timer, T2. New buffer status report is triggered after T2 expires and buffer size at the UE is greater than 0.  The repetition timer, T2 is restarted whenever UE receives an UL grant. The purpose for the repetition timer is to prevent out of synch cases where there is data in the UE’s buffer not reported to the eNB. In addition to the expiration of the repetition timer, we also propose that BSR is triggered after maximum number of retransmission has been exhausted and HARQ feedback indicates that the transport block carrying BSR is not successfully received at eNB. 

Proposal 3: BSR is triggered upon expiration of repetition timer, if buffer size at UE is greater than 0.
Proposal 4: Repetition timer duration is configured by RRC.

Proposal 5: BSR is triggered after maximum number of retransmission has been exhausted and HARQ feedback indicates that transport block carrying BSR is not successfully received at eNB. 
3 Stage 3 Text Proposal

We propose the following changes to the MAC spec. based on [3].
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Active Time: time that the UE is awake. When DRX is configured by higher layer, this includes the On Duration, the time UE is continuously monitoring the PDCCH while the DRX Inactivity Timer has not expired and the time UE is continuously monitoring the PDCCH while the DRX Retransmission Timer has not expired.
[…]

BSR Prohibit Timer: This parameter specifies the amount of TTIs the UE shall wait before triggering the next BSR after transmission of the latest BSR.
BSR Repetition Timer: This parameter specifies the amount of TTIs the UE shall wait before resending another BSR when the buffer size at the UE is non-zero.
[…]
5.4.4
Scheduling Request 

Editor’s note:
This subclause describes the procedure for sending scheduling requests.
The Scheduling Request is for requesting UL resources. 

If a Scheduling Request is triggered, the UE shall, for each TTI:

-
If no UL resources were allocated in this TTI, and Scheduling Request has been mapped on PUCCH, instruct the physical layer to signal the Scheduling Request on PUCCH; 

-
If no UL resources were allocated in this TTI and Scheduling Request has not been mapped on PUCCH, instruct the Random Access procedure (see subclause 5.1) to initiate a Random Access procedure.

A triggered Scheduling Request shall be considered pending until UL resources are granted.

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 BSR Prohibit Timer expires and there was new data arrived since the last BSR trigger;

- 
the BSR Repetition Timer expires and the amount of total data in UL buffers of the UE is greater than zero; 
-
the maximum number of retransmissions has been exhausted and HARQ feedback indicates that transport block carrying a BSR is not successfully received at eNB.
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.
5.4.6
BSR Prohibit Timer and Repetition Timer

The UE shall start the BSR Prohibit Timer when there is new data arrived at the UE UL buffers. The UE shall reset the timer when a BSR is triggered. See subclause 5.4.5 for procedures performed when the timer expires.
The US shall start the BSR Repetition Timer when the UE sends a BSR. The UE shall reset and restart the timer when the UE received an UL grant. See subclause 5.4.5 for procedures performed when the timer expires
4 Conclusions

Additional triggers with respect to the framework described in [1] have been proposed:

Proposal 1: BSR is triggered upon expiration of the prohibit timer, if new data has arrived in UE’s buffer since the last BSR has been transmitted. 

Proposal 2: Prohibit timer duration is configured by RRC.
Proposal 3: BSR is triggered upon expiration of repetition timer, if buffer size at UE is greater than 0.
Proposal 4: Repetition timer duration is configured by RRC.

Proposal 5: BSR is triggered after maximum number of retransmission has been exhausted and HARQ feedback indicates that transport block carrying BSR is not successfully received at eNB. 
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