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1.
Introduction
In the previous meeting in Seoul, RAN2 discussed the HARQ/ARQ interaction. After some discussion, HARQ/ARQ interaction in the transmitting side was agreed. But on the HARQ/ARQ interaction in the receiving side, the text was first removed during discussion but was restored in the specification at the last moment. Following is current text in the TS 36.300.
9.3
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 is reached the relevant transmitting ARQ entities are notified and potential retransmissions and re-segmentation can be initiated;

-
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 is able to detect TB transmission failure it is FFS if the receiving ARQ entities are notified.
2.
Discussion
Following points can be raised regarding HARQ/ARQ interaction in receiving side:
First, receiving side HARQ does not know the contents in the failed MAC PDU. AM PDU can be re-transmitted but UM PDU is not re-transmitted. Thus, if UM data is included in the unsuccessfully received Transport Block, there is no point for the receiver to send HARQ/ARQ feedback. Whether to use TCP/UDP and AM/UM for one service is dependent on the operator and application. Thus, we can not assume that most of traffic is AM-based, neither. 
Second, NACK-to-ACK error is not detectable at the receiving side. For each RB, the HARQ profile is different and the maximum number of retransmission will be different for each RB. Because the maximum number of retransmission is not known for ongoing HARQ process, the HARQ receiver does not know whether new data transmission is caused by either NACK-to-ACK error or maximum number of retransmission or pre-emption. The only thing that HARQ receiver can detect is that new Transport Block transmission is initiated, not NACK-to-ACK error.
Furthermore, for HARQ receiver to send NACK-to-ACK error report, radio resource is needed. Currently, how the radio resource is requested by UE and how the radio resource is allocated to each UE is not clear. If interval for each radio resource request is long, the gain implied by HARQ/ARQ interaction is questionable. And resource request itself costs some radio resources and power.
And in the DL, asynchronous HARQ is used. So, it will be more difficult for the UE to detect. For example, if the UE is low priority user or the data in the transport block is low priority data, the HARQ process can be pre-empted or HARQ retransmission can be much delayed. In this case, as long as the new transport block transmission does not occur, the HARQ/ARQ interaction is impossible. And, when the UE misses the L1/L2 control channel at the time of new TB transmission, the situation will be worse.
Also, it should be considered that reaching the maximum number of retransmission will be dominant than NACK-to-ACK error case. For that, RAN2 already agreed on HARQ/ARQ interaction of transmitting side. If the transmitting side ARQ started ARQ level re-transmission based on the HARQ TX side feedback, reporting of NACK-to-ACK error by HARQ receiver to HARQ transmitter is redundant. And in worst case, another ARQ level can be started by HARQ receiver feedback in addition to the ARQ level retransmission initiated by HARQ/ARQ interaction of transmitting side.
Another point is that simulation result in [1] clearly shows the benefit of HARQ/ARQ interaction in the transmitting side. But the simulation shows almost no gain of HARQ/ARQ interaction in the receiving side. Considering the cost of radio resource that is used for the transmission of HARQ/ARQ failure report and even resource request, the simulation result suggests no gain in adopting HARQ/ARQ interaction in the receiving side.
Furthermore, we don’t have clear view on the lower layer aspects. For example, it is not clear how HARQ operation works such as how each HARQ transmission is initiated, scheduled and how long. And we don’t know the cost of the assumed NACK-to-ACK error ratio. If the cost in physical layer is too big and there is a need to loosen the requirement on the NACK-to-ACK error ratio, then HARQ/ACK interaction should not be used.
Considering above points, it is undesirable to adopt HARQ/ARQ interaction on the receiving side.
3.
Proposal
It is proposed to remove HARQ/ARQ interaction at the receiving side. And it is proposed to agree on the following text proposal:
************************************ Text Proposal **********************************************
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In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission/reception status of a TB e.g.:
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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 receiver is able to detect TB transmission failure it is FFS if the receiving ARQ entities are notified.
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