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1 Introduction

In LTE stage 2 it has already been agreed that the HARQ NACK for the last retransmission should be forwarded to high layer for quick ARQ retransmission. In this contribution, we propose that also the HARQ ACK should be used for the AM data transmission confirmation and triggering the corresponding RLC PDUs/SDUs buffer discarding in UL transmission and corresponding transmit window advancing. 
2 Discussion
2.1 Background information

In LTE, the dynamic scheduling is the baseline with the synchronous non-adaptive and adaptive HARQ supported in UL transmission. In this contribution we assume that both ACK/NACK and grant for transmission/re-transmission are available as separate information. However also alternative ways are possible as described in [4]. 

In HSUPA, the UL RSN signaling is used to synchronize the UE and eNode B about the new or retransmission. While in LTE, RAN1 has determined that no data-associated signaling should be used for UL transmission. The UL grant command can be used to synchronize the UE and eNode B about the new transmission or retransmission, which is already described in reference [1]. That means, the UE will receive a grant in its first transmission and may or may not receive a grant for its retransmission. The grant command will indicate the UE to perform a new transmission or retransmission without any ambiguity. In this contribution, we propose that the UE confirm the HARQ ACK based on the grant information and generate the Local ACK for its AM RLC data confirmation.

LTE stage 2 also describes the L1/L2 control signaling performance [2]:

· Probability for UL grant allocation miss detection: 10e-2

· Probability for NACK->ACK error for UL-SCH: 10e-4~10e-3

· Reference [3] shows the probability on reaching the retransmission limit i.e., the maximum retransmission number, maybe about 10e-2 ~10e-3

2.2 AM data confirmation based on the HARQ ACK
There are 4 main scenarios where UE receives HARQ ACK taking into account the signaling error in the Uu interface. 

 Scenario 1: UE receives the HARQ ACK and UL grant command indicating new transmission and the current retransmission limit is not reached.

Scenario 2: UE receives the HARQ ACK only and the current retransmission limit is not reached.
Scenario 3: UE receives the HARQ ACK and an indication for retransmission, either by a UL grant command or other information. And the current retransmission limit is not reached. 

Scenario 4: UE receives the HARQ ACK but the current retransmission limit is reached.

It is possible to clearly recognize without any amibiguity that in scenario 1 there is no NACK->ACK signaling error, whereas in scenario 3, the NACK->ACK signaling error happened.
For Scenario 2 for sub-scenarios according to the NACK->ACK error and/or grant missing can be identified.
· Sub-scenario 2.1: eNode B only sends HARQ ACK to UE and no NACK->ACK error happens, which maybe the major case in scenario 2. In this scenario, the eNode B is scheduling another UE.

· Sub-scenario2.2: eNode B sends HARQ ACK and a grant for new transmission to the UE but in the Uu interface, the grant is missed. So the UE only receive the HARQ ACK and the eNode B is waiting for the new transmission on the scheduled resource. 

· Sub-scenario 2.3: eNode sends HARQ NACK and NACK->ACK error happens so UE receive HARQ ACK but the eNode B is waiting for the retransmission on the previous used resource. This probability is 10e-4~10e-3.

· Sub-scenario 2.4: eNode B sends HARQ NACK and an indication for retransmission based on new resource. But in the Uu interface, the NACK->ACK and the new grant indication mission happen together. The result is the UE only receive HARQ ACK but the eNode B is waiting for the retransmission on the new resource. The probability is about (10e-6~10e-5) which is very rare case. 

Similarly in scenario 4, two sub-scenarios exist according to the presence or not of the NACK->ACK error. 

· Sub-scenario 4.1: the eNode B sends HARQ ACK for its last HARQ  retransmission and no signaling error happens. The probability is about 10e-3~10e-2

· Sub-scenario 4.2: the eNode B sends HARQ NACK for its last HARQ  retransmission but due to NACK->ACK signaling error, the UE receives HARQ ACK. The probability is about  (10e-6~10e-5)~(10e-7 ~ 10e-6) which is very rare case. 

It is clear that scenario 1 and  2.1 are the main case in UL transmission. In scenario 1, the UE can recognize that no NACK-ACK signaling error occurs, while in scenario 3, the received HARQ ACK is due to  NACK->ACK  signaling error. So we have the following proposals: 

Proposal 1: if the UE receives the HARQ ACK and UL grant for new transmission while its current retransmission limit is not reached, the UE should generate Local ACK for its AM data confirmation purpose.

Proposal 2: if the UE receives the HARQ ACK and the UL grant for retransmission while the retransmission is permitted, the UE should only perform the retransmission regardless the HARQ ACK feedback.

In scenario 2, the UE stops its transmission due to receiving the HARQ ACK for its previous transmission. From the eNode B point of view, in sub-scenario 2.1, the eNode B is waiting for transmission from another UE while in other sub-scenarios, the eNode B is waiting for new or retransmission from this UE in previous used or new scheduled resource.  In the corresponding TTI, the eNode B may send HARQ feedback to another UE in sub-scenario 2.1. But in other sub-scenarios, the expect transmission is not received and the eNode B should send HARQ NACK or other information to this UE.  So apart from scenario 2.1, the UE should receive HARQ feedback and/or other information. Based on whether or not the UE will receive HARQ feedback or other information after one HARQ RTT, the UE can differentiate the sub-scenario 2.1 and other sub-scenarios. Then we have the following proposal:

Proposal 3: Under the scenario that UE only Receiving the HARQ ACK and its current retransmission limit is not reached. The UE should stop its transmission and after one HARQ RTT, if the UE would not receive HARQ feedback or other information, the UE can confirm its previous received HARQ ACK is not due to NACK->ACK error.  The UE should generate the Local ACK for its AM data confirmation. 

In scenario 4 where UE receives HARQ ACK but the retransmission limit is reached, the UE cannot differentiate the two sub-scenarios, two solutions can be considered:
· Solution 1: No special action and wait the corresponding discarding timer expiring to process sub-scenario 4.1 and the Rx RLC re-ordering to recover the error by sub-scenario 4.2. 

· Solution 2: Because the sub-scenario 4.2 is a very rare case, the UE MAC generates Local ACK for ARQ confirmation regardless the HARQ ACK is true or due to NACK->ACK error. The residual error by sub-scenario 4-2 can be recovered by application level retransmission. 
In the Tx RLC  side, the related RLC PDUs or SDUs transmitted in the corresponding TTI can be confirm by the Local ACK then can be deleted form the buffer. So we have the following proposal:

Proposal 4: the HARQ ACK can be used to trigger the related RLC PDUs or SDUs buffer discarding and transmit window advancing.

2.3 Benefits

In summary, the HARQ ACK can be confirmed in scenario 1 without any other information. While in scenario 2, the major scenario can be confirmed after an HARQ RTT due to the synchronous HARQ in UL. This proposal has the following benefits:

· Acknowledge the UL L2 data transmission based on the HARQ ACK feedback instead of the status report from the peer entity

· The L2 data transmission can be confirmed very quickly in major case, which helps to decrease the buffer requirement in the UE side

· Leads to short RLC PDU SN which help to decrease the RLC PDU header overhead
· The status report transmission in the Uu interface is strongly decreased and 
· the radio resource waste for the status report transmission in the Uu interface is avoided
· The dependency on polling related mechanism can be reduced and it contributes to simplify the UL RLC operation.
3 Conclusions 

In this contribution, it is proposed to use the HARQ ACK to confirm the UL AM data transmission. RAN2 is kindly asked to discuss the contents in section 2 and capture the above-mentioned proposals and the text proposal in the following paragraph:

· After the HARQ Tx confirms the data has been successfully transmitted to the peer entity, the HARQ ACK should be notified to the ARQ Tx for AM data confirmation.

· Receiving the HARQ ACK from Tx HARQ entity, the ARQ Tx should trigger the RLC PDUs and/or SDUs buffer discarding procedure and corresponding transmit window advancing. 
4 Text proposal for Stage2 TS 36.300 

9.3
HARQ/ARQ interactions

In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission status of a TB:
· if the HARQ transmitter detects a failed delivery of a TB due to e.g. maximum retransmission limit is reached, the relevant transmitting ARQ entities are notified and potential retransmissions and re-segmentation can be initiated.
· If the HARQ transmitter detects a successful delivery of a TB, the relevant transmitting ARQ entities are notified. 

·  If the HARQ receiver is able to detect TB transmission failure it is FFS if the receiving ARQ entities are notified.
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