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1
Introduction

This document discusses several RLC window related operations, including the need of MRW related procedures,  baseline ARQ protocol, triggers of retransmissions and advancement of transmission/reception window.  
2
Discussion
2.1
MRW Related Procedures

In Release 7 RLC protocol [5], the MRW SUFI is used by the transmitting RLC entity to request the receiver to move its reception window and optionally to indicate the set of discarded RLC PDUs, as a result of an RLC SDU discard in the Sender.  In addition, “MRW_ACK” SUFI is used by the receiving RLC entity to acknowledge the reception of a MRW SUFI.  Due to the signalling overhead related to MRW/MRW_ACK procedures, it is identified as an open issue as whether there is a need to explicitly signal the occurrence of a SDU/PDU discard at the transmitting RLC entity to the peer receiving entity [4].  The trigger to initiate SDU discard that has been agreed is SDU discard timer expiry [3].  Other triggers are to be identified.
One SDU/PDU discard trigger to be considered is when the maximum number of retransmissions, denoted as MaxDAT as in Release 7, is reached.  This trigger may be necessary for non-delay-sensitive traffic in order to avoid transmission deadlock.  If a PDU has been retransmitted too many times (MaxDAT reached), the RLC transmitter may decide to reset the connection if necessary, or to discard the RLC SDU/PDU and continue transmission.
If the SDU discard operation is triggered because the maximum number of RLC transmission attempts is reached, the receiver needs to be informed explicitly.  This is because there is no way that the receiver can count accurately the transmission attempts of the same RLC PDU, given that the PDU cannot be decoded correctly.  Therefore, the sender shall inform the receiver of its decision to give up the transmission of a particular PDU, and it has to be done by transmitting MRW SUFI.

If the sender advances its transmit window after sending MRW(N), in which the sender informs the receiver to update its reception window beyond N, while not waiting for MRW_ACK, problems may arise if MRW(N) is not received correctly.  One error scenario may be the situation when the sender begins transmitting new PDUs while the receiver is not ready to receive them, and that will lead to unnecessary retransmissions later.  Therefore, MRW and MRW_ACK shall be used in pair.

Proposal 1: MRW/MRW_ACK is needed if SDU/PDU discard after MaxDAT number of retransmissions is supported.

In the following section, we discuss the ARQ Window Operations assuming that MRW and MRW_ACK procedures are supported.

2.2
ARQ Window Operations

To provide lossless data transfer among AM entities, it is necessary to implement ARQ protocol between sender and receiver. For a radio link with low error rate, Selective Repeat ARQ is well known for its efficiency and simplicity.
It is important to choose the window size appropriately for Selective Repeat ARQ, so that there is no ambiguity in RLC PDU sequence number, and the transmission will not be stalled unnecessarily due to the choice of a small window size. As shown in [2], the window size configuration should take into account not only the available sequence number space, but also the maximum number of PDUs that can be delivered out-of-order to RLC due to HARQ retransmissions.

Proposal 2: Selective Repeat ARQ [1] is adopted as the baseline framework for transmit and receive operations for AM data transfer.  The transmission/reception window size needs to be configured at the establishment of the connection, and no need to be changed dynamically during the connection.
A PDU/PDU segment needs to be retransmitted if the previous RLC level transmission fails, as long as this PDU still needs to be sent. Note that a PDU/PDU segment may no longer need to be retransmitted if it has reached the maximum number of retransmission allowed (MaxDAT in Release 7 [5]), or it is outside of current transmission window, or it is outdated.  The transmission failure can be signalled explicitly through NACKs in status report.  In additional, we propose to retransmit a PDU if there is corresponding HARQ NACK from transmitting, so that the sender may respond to transmission failure faster.
Proposal 3: The failure of the transmission of PDU/PDU segment can be indicated by either a notification of HARQ delivery failure from the transmitting MAC entity, or an explicit RLC NACK carried by STATUS report SUFIs from the receiver for missing PDUs/PDU segments.
Proposal 4: Upon the indication of a transmission failure (by RLC NACK or HARQ NACK), a PDU/PDU segment needs to be retransmitted and RLC ARQ retransmission counter needs to be updated, as long as the PDU/PDU segment still needs to be retransmitted.

As the agreement reached during the RLC conference call [4], the lower edge of the transmission window is advanced on the reception of a corresponding RLC ACK.  In addition, the lower edge of transmission window needs to be updated if indicated by an MRW_ACK.
Proposal 5: The lower edge of the transmission window is advanced upon the explicit acknowledgement of the corresponding PDU from the receiver through status report, or upon the indication of MRW_ACK.  The upper edge of the transmission window needs to be updated accordingly.
Similarly, the lower edge of the reception window is advanced on the reception of a corresponding RLC PDU, or as indicated by an MRW_ACK, or as the consequence of reordering operation, e.g., the expiration of T_release timer defined in [6].
Proposal 6: The lower edge of the reception window is advanced upon the successful reception of the corresponding PDU, or as indicated by MRW, or upon the expiry of re-ordering timer. The upper edge of the reception window needs to be updated accordingly.
2.3
SN based Window vs. Byte based Window

Considering the fact that flexible RLC PDU size is supported in LTE system, the question has been raised in [7][8] on whether the RLC window size should be PDU sequence number based or byte based.  The proposal of byte based window is to take into account buffer level at both sender and receiver.
Since the transmission/receiving unit is PDU and an efficient status report is SN based, we shall use the SN based window operation as the baseline RLC window operation.  The overflow of transmission/reception buffer can be avoided if proper poll trigger is defined based on the number of new bytes transmitted.
Proposal 7: RLC window size needs to be sequence number based.
Proposal 8: A polling trigger needs to be defined upon transmission of every N bytes data.

3
Conclusions
In this document, we discuss several RLC window related operations. It is proposed to agree on the following. Motorola will provide text proposal based on agreements.
Proposal 1: MRW/MRW_ACK is needed if SDU/PDU discard after MaxDAT number of retransmissions is supported.
Proposal 2: Selective Repeat ARQ [1] is adopted as the baseline framework for transmit and receive operations for AM data transfer.  The transmission/reception window size needs to be configured at the establishment of the connection, and no need to be changed dynamically during the connection.

Proposal 3: The failure of the transmission of PDU/PDU segment can be indicated by either a notification of HARQ delivery failure from the transmitting MAC entity, or an explicit RLC NACK carried by STATUS report SUFIs from the receiver for missing PDUs/PDU segments.
Proposal 4: Upon the indication of a transmission failure (by RLC NACK or HARQ NACK), a PDU/PDU segment needs to be retransmitted and RLC ARQ retransmission counter needs to be updated, as long as the PDU/PDU segment still needs to be retransmitted.

Proposal 5: The lower edge of the transmission window is advanced upon the explicit acknowledgement of the corresponding PDU from the receiver through status report, or upon the indication of MRW_ACK.  The upper edge of the transmission window needs to be updated accordingly.

Proposal 6: The lower edge of the reception window is advanced upon the successful reception of the corresponding PDU, or as indicated by MRW, or upon the expiry of re-ordering timer. The upper edge of the reception window needs to be updated accordingly.

Proposal 7: RLC window size needs to be sequence number based.

Proposal 8: A polling trigger needs to be definedupon transmission of every N bytes data.

The window operations of AM entity we proposed is similar to UTRA RLC.AM mode operations, with the following modifications:
· Transmission/Reception window size needs to be configured only once at the connection establishment, and not dynamically throughout the connection;

· The triggers of retransmission include both NACK from status report and HARQ NACK from transmitting MAC entity.
· The lower edge of the reception window can also be advanced as the consequence of re-ordering timer expiry.
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