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1 Introduction
The autonomous UL denial solution has been discussed for several meetings. The general understanding among companies proposing to have such a mechanism is:

· Application of UL denial by the UE will be strictly controlled

· UL denial will be used by UEs only for critical and infrequent ISM reception activity

However, some concerns have been expressed regarding the system impact of such a mechanism. In this contribution we try to address these concerns and provide our view on the importance of having a mechanism to skip uplink transmissions to support critical receptions on the ISM side.
2 Discussion

The UL denial solution consists of the UE skipping LTE UL transmissions to handle an important reception on the ISM side - for example a WiFi beacon. Two technical concerns have been expressed in [1]:
1. Even infrequent autonomous denials impact link adaptation: Missing even the occasional UL transmission causes eNB to 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. Even if this is relatively infrequent, over time this leads to significantly reduced performance.
2. Autonomous denials impact downlink HARQ operation significantly: 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.
The first issue can be addressed by having an indication from the UE to the network indicating such a denial event. 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 UE not performing the UL transmission). 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.
Regarding the second issue, it is correct that UL denials can lead to DL retransmissions. It should however be noted that the denial events are rare. Considering the WiFi beacon reception case (which is likely to be more frequent than BT connection establishments), the UE (STA) is not expected to receive every WiFi beacon. Beacons are typically transmitted every 102.4 ms. The STA receives only WiFi beacons carrying DTIMs. STAs in WiFi power save mode receive only some of the beacons with DTIMs. Thus, in practice, the denials are expected to be no more frequent than once in several hundreds of milliseconds.
It is also useful to compare the autonomous denial to measurement gaps. During a measurement gap, the UE does not perform UL transmission. The difference between autonomous denial and a measurement gap is that the measurement gap subframes are known to the eNB. However, measurement gaps also cause retransmissions (the eNB can assume that the missed HARQ feedback is an ACK; but this can lead to retransmissions triggered by upper layers).
Measurement gaps occur every 40 ms or every 80 ms and cover 6 consecutive subframes. Compared to measurement gaps, autonomous denials have a much smaller impact to the downlink HARQ behaviour. Therefore, we think that occurrence of retransmissions is not a sufficient reason for not allowing an UL denial solution, especially given that there are no other reasonable solutions for receiving critical ISM transmissions.
A few other proposals have been made as alternatives to the UL denial approach. These are briefly discussed below:

In [1] it is suggested that if UE is configured with DRX, the likelihood of collisions between beacon reception and UL transmissions is reduced. Consequently it is proposed in [1] that configuring UE with DRX be adopted instead of the UL denial solution, for events such as WiFi beacon reception. In our view, having DRX configured does not eliminate the need for the rare UL denials. The STA does not have control over which beacons it is required to receive. For example, if beacons with DTIMs are to be received, such beacons can coincide LTE UL subframes. Missing beacons with DTIMs can lead to loss of data buffered at the access point and also not receiving important broadcast information.
In [2] it is suggested that the beacon reception time can be provided to the eNB, to enable to eNB to schedule around the beacon reception event. However, the STA only knows the target beacon transmission time, but not the actual beacon transmission time. If the WiFi channel is already occupied at the time of the target beacon transmission time, the beacon is delayed. Without having precise knowledge of when the beacon will be transmitted, it is difficult to see how the eNB can avoid overlapping UL transmissions with the beacon reception.
Overall, given that there are no other reasonable solutions, we think the UL denial approach should be adopted as a baseline. Further details on what limitations need to be placed on the UE and how the link adaptation issues should be addressed can be discussed.
3 Summary
We have considered arguments against allowing an UL denial to support rare ISM receptions. We have also considered other alternatives that have been proposed. In summary, it is believed that rare UL denials cannot be avoided if a TDM approach for LTE-ISM coexistence is to be supported. 
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