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1 Introduction

During RAN2#59 a “lower edge” solution has been agreed for RLC AM re-ordering. It implies that a PDU received outside of the receiving window will not move the window, similarly to what happens for RLC AM in UMTS. However the re-ordering function and the window mechanism were not fully defined. Later on during the conference call on RLC it was confirmed that “the transmit window slides when the transmitter receives RLC ACKs from its peer entity (i.e. transmit window is advanced when RLC ACK corresponding to the lower edge of the transmit window is received)” [1]. 
Two main points need to be defined:

· The need for a timer-based mechanism (including how many timers and at which side, receiver or transmitter or both) 

· The need for MRW or any explicit signaling to move the windows

The following contribution analyses the two issues and express our company view.

Eventually we also discuss the re-ordering for RLC UM and propose a way forward. 

2 Discussion
2.1 RLC AM

2.1.1 Timer-based mechanism

A timer-based solution has already been proposed in several contributions and we agree that it should be the base for the re-ordering mechanism in the receiver.

In particular two timers can be used at the receiver side:

· Timer T1 which starts when a gap is detected in the received PDU/PDU segments sequence and stops if explicit signaling is sent to move the window or the missing PDU is received. Its expiry triggers the start of the second timer T2 and the sending of the status report. Note that a possible optimization can be to trigger the status report immediately only in case the maximum number of HARQ re-transmissions is known and not reached yet and wait for a while (up to the implementation) in case the maximum number of HARQ re-transmissions is reached since the ARQ/HARQ interactions at the transmitter side will automatically trigger the ARQ re-transmission.

· Timer T2 is used to advance the window and to declare the PDU definitely lost. It is triggered by T1 expiry and stopped if the missing PDU is received or when explicit signalling is received.
T1 and T2 are configured by upper layer. Since for UL the HARQ is synchronous some optimization can be applied to stop T1 before it expiries based on the available knowledge about the HARQ process numbers of subsequent received PDU and RTT. However we do not think that this procedure should be described in the specifications.

About the issue of having a timer at the transmitter side to advance the Transmitter Window, as proposed in [2], we prefer not to define it, since it is not possible to foresee the exact relationship with the corresponding timer defined at the receiver due to buffer and propagation delays. Its setting looks difficult since it has to take into account the all chain from transmitter to the receiver and vice versa.

2.1.2 MRW

We think that in order to ensure the protocol stability and to increase the protocol efficiency, it is better to support a signalling of discarded RLC PDU. It allows to promptly advance the receive window according to the transmit window and not to deal with issues related to windows alignment.

The RLC PDU discarding and the transmit window advancing can be consequence of several reasons including the maximum number of RLC re-transmissions or the SDU Discarding procedure. The SDU discarding should in fact be based on a timer set according to the service delay requirements. Furthermore also the SDU segments discard should be supported and as a consequence if some parts of the relevant SDU have been already involved in the PDU processing, the corresponding RLC PDUs waiting for re-transmissions, if any, should be discarded and the receiver should be informed.
As a conclusion we think that regardless of the reason of Transmit Window advancing, an explicit signalling guarantees the window stall avoidance without the complexity of setting and managing an additional timer at the transmitter side which should also be synchronized with another timer at the receiver side as discussed in section 2.1.1. 
2.2 RLC UM

The re-ordering function for RLC UM to deal with not in sequence delivery of MAC SDU due to HARQ re-transmission can be easily handled with the use of one timer only, configured by upper layer. For UL based on Synchronized HARQ the value should be easy to configure and anyway the re-ordering procedure can be left up to the implementation, while for DL the value of the timer should be set and sent to the UE by the eNB. No explicit MRW signalling is required and the upper edge mechanism used for MAC-hs can be used to move the receiving window according to SN received outside the window. The difference with the AM case is that if a new RLC PDU is received outside the window SN range, it cannot be discarded, since it will never be re-transmitted again. As a consequence it is not efficient to apply the lower edge mechanism agreed for the AM scenario.
3 Conclusions 

We went through the open issues on the RLC re-ordering function and we expressed our preference that can be summarized in the following bullets:

· For AM we prefer the timer based solution with explicit signalling to advance the Rx Window. Furthermore we think that a timer in the transmitter to trigger the Tx Window advancing is not needed and difficult to set.
· For UM only one timer set by the eNB is sufficient to handle the RLC PDU re-ordering if the upper-edge mechanism can be used.
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