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1 Introduction
There seems to be general recognition in RAN2 that there are situations where autonomous denials of LTE UL transmissions are unavoidable. There is also a strong desire to place restrictions on when and how frequently the autonomous denials will be used the UE. 

This contribution considers the negative impact of autonomous denials and techniques to mitigate them.
2 Discussion

The following were agreed in RAN2#76[1] with respect to the applicability of autonomous denials:

1. Autonomous denial can be considered as solution for rare cases if other solutions cannot be used.

2. Additional restriction and methods to reduce the impact of the network will be discussed.
3. We will also discuss further the definition of “rare”.
Autonomous denials can occur in either the uplink or the downlink. A downlink autonomous denial implies that the UE misses a DL transmission from the eNB (PDCCH, PDSCH, uplink HARQ feedback). An uplink autonomous denial implies that the UE fails to perform an uplink transmission (PUSCH, PUCCH, downlink HARQ feedback). The main problems that arise from the use of autonomous denials are:
· Link adaptation issues: Missing even an occasional transmission (UL or DL) causes the eNB to perform link adaptation adjustments. The eNB assumes that it either did not receive the UL transmitted by the UE or that the UE did not receive the PDCCH with the UL grant, and makes the link more robust. In [2] it has been argued that even if this is relatively infrequent, over time this leads to significantly reduced performance.
· Disruption of downlink HARQ: Skipping the HARQ feedback on the UL, causes the network to perform DL retransmissions. For DL heavy TDD configurations, HARQ feedback for multiple DL HARQ processes can be in one UL subframe. So, many more DL HARQ processes can be affected than the number of UL subframes missed.
In order to mitigate these problems, it may be beneficial to place limits on the duration and frequency of autonomous denials. 
· Clearly, it is essential to limit the duration of each autonomous denial. If the autonomous denial lasts for several consecutive subframes, the disruption of downlink HARQ is likely to be severe. Restricting each autonomous denial to no more than a small number of subframes may be necessary. Restricting to 1-2 subframes may be adequate for WiFi beacon reception. For scenarios involving BT, this may need upto 4 subframes.
· It may also be necessary to ensure that the total number of autonomous denials during a specified period of time does not exceed a specified limit. The number of denials depends on the specific use case. For example, for WiFi beacon reception, autonomous denials may be spaced 100s of ms apart. On the other hand, for BT connection establishment it may be necessary to have denials in quick succession, to allow for message exchange between the BT peers. 
· Furthermore, it may be beneficial to ensure that autonomous denials do not cause upper layer retransmission of packets. If the UE (a) misses the last HARQ retransmission of a DL packet (due to a DL autonomous denial), or (b) fails to transmit HARQ feedback for the last HARQ retransmission of a DL packet (due to an UL autonomous denial), a retransmission of the packet would have to be triggered by the upper layer. It may be beneficial to ensure that the UE does not allow autonomous denial of the uplink when the HARQ feedback for the last retransmission of a packet is to be transmitted. Similarly, it may be beneficial to ensure that the UE does not allow autonomous denial of the downlink when the last retransmission of a packet is to be received. This may help contain the disruption of the HARQ procedures.
In order to ensure that the eNB does not make link adaptation adjustments due to autonomous denials as suggested in [2], it may be beneficial to have an indication from the UE to the network indicating such a denial event. The indication would need to identify the subframe(s) in which the autonomous denials occurred or will occur. The indication could be transmitted either before the denial occurs (indicating when the UL transmission denial is expected to occur) or after the denial event (indicating that the absence of UL transmission is due to autonomous denial of the UL or the DL). Both of these can enable the eNB to avoid the link adaptation adjustments, or reverse them if already applied. This would avoid the problem of reduced efficiency over the longer term.

In summary the following options have been discussed for mitigating the impact of autonomous denials:

· Specifying a limit on the duration of each autonomous denial.

· Specifying a limit on the maximum number of autonomous denials in a specified period.

· Disallowing autonomous denials when it impacts the last retransmission of a DL HARQ packet.

· Indicating to the eNB occurrence of autonomous denials to avoid link adaptation adjustments.
3 Summary
We have considered the issue of restricting autonomous denials for LTE-ISM coexistence and discussed the following options:
· Specifying a limit on the duration of each autonomous denial.

· Specifying a limit on the maximum number of autonomous denials in a specified period.

· Disallowing autonomous denials when it impacts the last retransmission of a DL HARQ packet.

· Indicating to the eNB occurrence of autonomous denials to avoid link adaptation adjustments.
RAN2 is requested to discuss and adopt the above if agreeable.
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