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1 Introduction

In the following sections we would like to express our preferences in defining the triggers for polling and status report for LTE and highlight that few triggers are needed in LTE compared to UMTS. The main reason is the possibility to rely on HARQ/ARQ interactions at the transmitter. 

The specifications already capture the possibility to notify to the ARQ entity the HARQ NACK received after the maximum number of re-transmission is reached. In another document [1] we also propose to notify the HARQ ACK reception for some cases (it actually also depends on the decision on HARQ for UL and on the presence of the grant for re-transmissions). It would help to quickly advance the transmission window and to avoid buffer overflow.

As a consequence of the definition of few triggers for polling and status report in LTE we can avoid defining additional mechanisms like poll prohibit function and status prohibit function to reduce the poll and status report activity. 

In the following sections taking into consideration some of the main triggers defined for Rel.6 we evaluate their need for LTE.

2 Discussion
2.1 Triggers for polling

Taking into consideration some of the main triggers defined for Rel6 the following ones are investigated for LTE:

· Last data in the buffer

· This trigger has been already agreed for LTE. 
· Poll timer

· In Rel.6 a timer called Timer_Poll can be configured by upper layers. At NW side it starts upon the polling request is transmitted and stopped when the corresponding status report is received. If the timer expiries without receiving the status report, polling is triggered.

· In LTE we think that this trigger and the relevant timer may be avoided for two main reasons. First thanks to the agreed ARQ/HARQ interactions at the transmitter side, the information about the status of sent PDUs should be quickly known. Furthermore the optimal setting of timers in general can be difficult as explained in the section of timer based trigger.
· In case a PDU containing a polling request or a status report is lost, after the maximum number of HARQ re-transmissions it will be automatically re-transmitted or included in a new PDU, due to the ARQ/HARQ interaction. If the poll timer is used, the re-transmission of the polling will be delayed till the timer expiries.  A case when the poll timer can be useful is the rare case of NACK(ACK error for the last re-transmission. However if due to this scenario the poll timer is defined, the HARQ/ARQ interaction information should be taken into account to stop the timer and to immediately resend the polling or status request.

· Window based

· This trigger implies that the transmitter should trigger the Polling function when the transmission window percentage reaches a certain threshold. 

· In LTE due to ARQ/HARQ interactions both the agreed one on the HARQ NACK and the proposed one on HARQ ACK in [1], the knowledge of the ARQ at the transmitter side is always up to date and there is no risk of window stalling, since due to the HARQ NACK feedback at the transmitter it can autonomously require a re-transmission. Furthermore, if approved, the HARQ ACK interaction it can help to quickly slide the transmitting window as well.
· Timer based

· For UMTS the sender triggers the Polling function periodically. However for LTE since many UEs are sharing the same channel it will happen that some UE will not be served for some periods and then maybe not efficient to use the periodical reporting when there is no change in the status of their PDU and in the position of the transmit window.
· Furthermore in a system like LTE based on shared resources and no constant flow of data depending on different factors like scheduling decisions, channel conditions and so on, it is quite difficult to predict a correct value for the timers.
On the Poll Prohibit function used in UMTS by the transmitter to delay the Polling function, we think that due to the reduced number of poll triggers in LTE, the frequency of the polling will be quite small and it does not need to be further limited.

2.2 Triggers for status report

Considering that the indication from upper layers and the reception of polling have been already agreed, the following other triggers for transmission of status reports have been taken into account:

· Detection of missing PDU(s)

· When the receiver detects one or several missing AM PDUs or AM PDU segments it shall trigger the transmission of a status report to the transmitter.

· Timer based

· The receiver triggers the transmission of a status report to the transmitter periodically. For similar reasons to the ones to avoid periodical polling, it can cause useless signalling in case of no transmissions

· Receiver Buffer Overflow

· Based on HARQ/ARQ interactions the HARQ NACK will trigger the ARQ level re-transmission automatically at the transmitter side, then the receiver buffer overflow risk should be very small and this trigger is not needed

In UMTS a STATUS prohibit function is also defined similar to the polling prohibit function. If the timer Timer_Status_Prohibit is started the receiver is not allowed to transmit a status report before the expiry of the Timer_Status_Prohibit has expired. However for LTE this function is not needed since the status report is not frequent due to the reduced poll triggers in LTE, the presence of HARQ which reduces the PDU loss respect to UMTS and also the ARQ/HARQ interactions for the agreed NACK HARQ and the proposed ACK HARQ [1].

3 Conclusions 

We propose to keep small the number of triggers for polling and status report and to limit their definition to the only ones defined below and in the text proposal.
The only trigger for polling really needed for LTE is: the “Transmission of last data in the buffer”.
Furthermore due to the small number of poll triggers in LTE, the Polling prohibited time used for UMTS is not needed for LTE.

The only trigger for status report to be added to the already agreed ones is the ”Detection of missing PDU/PDU segments”.
Furthermore as described in subsection 2.2 we propose not to have a Status Prohibit function for LTE.

4 Text Proposal for TS 36.322

5.2.2
Polling

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.

Triggers to initiate polling only include:

· Transmission of last data in the buffer.

5.2.3
Status reporting

An AM RLC entity sends STATUS reports to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs and/or RLC PDU segments.

Triggers to initiate STATUS reporting include:

· Indication from upper layers;

· Polling from its peer AM RLC entity;
· Detection of missing PDU/PDU segment.
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