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1
Introduction

In LTE system, the receiving MAC entity does not perform reordering of out-of-sequence RLC PDUs that is caused by HARQ. Therefore, a mechanism is necessary at the receiving UM/AM RLC entities to detect missing RLC PDUs and deliver PDUs to upper layer in sequence.

In this contribution we propose a timer-based mechanism as the basic reordering operation for RLC UM/AM entities.

2
Discussion
We propose two timers for reordering window operation: T_release and T_status. Each timer is associated with a PDU sequence number N. Upon the expiry of T_release timer, all data PDUs in buffer with sequence number greater than N are forwarded to upper layer up to the next outstanding PDU. This timer is used for both UM and AM mode. Upon the expiry of T_status timer, the PDU of sequence number N is determined to be missing and a status report NACKing that PDU is prepared for transmission when possible. T_status is used for AM mode only.
The operation details are specified as follows:

UM Mode Reordering Window Operation

At RLC UM receiving entity, T_release timer is started for sequence number N when a PDU of SN (N+1) or higher is received without receiving PDU with SN N. It is stopped if still running when a PDU with SN N is received. If a PDU with SN N is not received before the expiry of T_release, the receiver determines that the PDU of SN N is lost permanently (because there is no RLC retransmission in UM mode), forwards all data with SN>N to upper layer up to the next outstanding PDU, and moves the lower edge of receiving window to the next expected in-sequence missing PDU if receiving window operation is defined for UM entity.

AM Mode Reordering Window Operation

At RLC AM receiving entity, T_status timer is started for sequence number N when a PDU of SN (N+1) or higher is received without receiving PDU of SN N. It is stopped if still running when a PDU with SN N is received. If a PDU with SN N is not received at the expiry of T_status, the receiver determines that the PDU of SN N is lost temporarily, and a status report is prepared to indicate the missing PDU to be transmitted.  Consequently, T_release timer is started for sequence number N. T_release is stopped if a PDU with SN N is received. If a PDU with SN N is not received prior to the expiry of T_release, the receiver determines that the PDU of SN N is lost permanently and forwards all data with SN>N to upper layer up to the next expected in-sequence missing PDU. The lower edge of the receiving window shall be advanced accordingly.
Notice that we propose to start T_release timer of sequence number N upon the expiration of T_status of PDU N, instead of simultaneously with T_status as proposed in [1][2]. This is because there is no need to start T_release timer if PDU N has not been detected as missing yet, and unnecessarily running timers should be avoided to simplify implementation.
3
Conclusions

In this document, we discuss RLC reordering operations.
For reordering window operations, a timer based approach is proposed as the basic mechanism. Two timers are proposed to be used: T_release and T_status. For UM mode, T_release is required. For AM mode, both T_release and T_status are needed. The operation details are outlined in Section 2.
For AM entity, T_release timer for sequence number N is started upon the expiration of T_status of PDU N, instead of simultaneously with T_status.  This is because there is no need to start T_release timer if PDU N has not been detected as missing yet.
Motorola can provide text proposal for inclusion into the Stage 3 specification based on agreements.
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