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Introduction

In the last few meetings several schemes were proposed to optimize ARQ signaling, ie ARQ status report. However it is still not clear whether to remain ARQ status report in eUTRAN. In this document we analyze under several scenarios and give the proposals.   
2
Discussion
2.1 Last or isolated packet HARQ transmission error
A scenario of last or isolated packet HARQ transmission error was proposed in previous document, where the error would come from NACK being misinterpreted as ACK or DTX being misinterpreted as ACK. [1] The HARQ receiver error detection [2] could not recover such error as there would be no new data. 
Under the case DTX->ACK, the only way to fast detect such error is to use polling scheme. However, the transmitter can not foresee the error coming from which misinterpretation, i.e. once the polling scheme was used; it would be used for every last or isolated packet.
On the other hand, in order to make use of such poll in case of last or isolated packet corruption, it may use another signaling not in-band to ask for status. Furthermore, in transmitter, there might be a timer to control retransmitting the poll or RLC data directly when previous poll was lost. 
Conclusion: A polling scheme should be used in transmitter to require the receiver status in case of the last or isolated packet to be transmitted. The ARQ retransmission will be based on RLC status when last or isolated packet HARQ transmission error happens.
2.2 DTX→ACK error case for on going flow
In [5] it has been analyzed that HARQ assisted ARQ operation can not recover from the DTX→ACK error. Although in order to avoid the problem it suggests that the DTX→ACK error rate requirement should be kept low enough to fulfill the highest reliability requirement of upper layer service, e.g., 10e-4, [3] has pointed out that this may not be acceptable as a cost-effective enough requirement for E-UTRAN. Since DTX→ACK error can not be solved effectively, we propose that RLC status report can be remained to recover the problem. Although it will introduce some delay, it is necessary for those services which need high reliability. So to avoid data loss caused by DTX→ACK error, RLC status report scheme should be adopted. 

Conclusion: ARQ retransmission can be based on RLC status report when DTX→ACK misinterpretation happens.
2.3 Reach the HARQ MAX number of retransmission times
When the HARQ reaches the maximum number of retransmission time, the transmitter HARQ can use local NACK to trigger ARQ retransmission without ARQ status report [2]. Likewise, ARQ level retransmission occurs faster than the case when the ARQ level retransmission is triggered by Status Report from peer entity. However it will introduce redundant ARQ level retransmission [4] or data loss. For example, if the received HARQ NACK for the final retransmission at the transmitting side is caused by misinterpretation of HARQ ACK, the transmitter will retransmit the correctly received data at the receiving side, which the radio resource will be wasted. Also we should note that unlike R6 it will be more complex due to possible re-segmentation in LTE when performing ARQ level retransmission. Especially in bad radio conditions the transmission efficiency will be greatly degraded.  The receiver could get to know whether the re-transmission has reached the maximum retransmission time identified by the control signaling or other internal scheme. Hence, the receiver could improve the reliability of ACK/NACK feedback on the maximum number of retransmission time. For example, HARQ could trigger to generate a control PDU or signaling to inform peer entity its receiving status. Other possible schemes could be FFS. 
Conclusion: The ARQ retransmission for the packet that reached the max number of HARQ retransmission time could be based on reliable feedback from receiver. 
3
Conclusion
From the discussion above, we conclude that ARQ status report is still needed in eUTRAN since reliability of HARQ is not enough. To sum up:
· A polling scheme should be used in transmitter to require the receiver status in case of the last or isolated packet to be transmitted. The ARQ retransmission will be based on RLC status when last or isolated packet HARQ transmission error happens.
· ARQ retransmission can be based on RLC status report when DTX→ACK misinterpretation happens.
· The ARQ retransmission for the packet that reached the max number of HARQ retransmission time could be based on reliable feedback from receiver.
4.
Text proposal for TR 25.813
-------------------------------------------------------- Start of Text Proposal -----------------------------------------------
6.2
ARQ principles

The ARQ within the RLC sublayer has the following characteristics:

-
It is FFS whether the ARQ retransmits RLC SDUs or RLC PDUs (segments);

-
ARQ retransmissions are based on:

-
RLC status reports (see subclause 6.4)
-
HARQ/ARQ interactions (see subclause 6.3).

-
The RLC transmitter can invoke a discard procedure (FFS);

-
The RLC can invoke a reset procedure (FFS).

6.3
HARQ/ARQ interactions

In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission/reception status of a TB e.g.:

-
If the HARQ transmitter detects a failed delivery of a TB due to e.g. maximum retransmission limit it is FFS if the relevant transmitting ARQ entities are notified;
-
If the HARQ receiver is able to detect a NACK to ACK error it is FFS if the relevant transmitting ARQ entities are notified via explicit signalling;
-     If the HARQ receiver detects TB transmission failure due to e.g. maximum retransmission limit it is FFS if the relevant transmitting ARQ entities are notified via explicit signalling;
-
If the HARQ receiver is able to detect TB transmission failure it is FFS if the receiving ARQ entities are notified.
6.×
RLC status reports

 ARQ retransmissions can be based on RLC status reports e.g.:

     -  ARQ retransmission can be based on RLC status report for last or isolated packet HARQ transmission error potentially triggered by polling; 

     -  ARQ retransmission can be based on RLC status report when DTX→ACK misinterpretation happens.
-------------------------------------------------------- End of Text Proposal -----------------------------------------------
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