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1 Introduction
The TDM approach consists of providing scheduled and unscheduled periods on the LTE interface, with the intention of allowing the ISM transmissions to occur during the LTE unscheduled periods [1]. This contribution provides our views on how the unscheduled periods can be achieved.
2 Discussion

One approach to a TDM solution can be to have periodically repeating gaps on the LTE side. Note that the periodicities of the gaps required for different scenarios can vary significantly. So such an approach can interfere quite significantly with eNB scheduling, especially if a large number of UEs in the cell are in LTE connected mode and engaged in ISM activity. Therefore, it is necessary to have a general notion of unscheduled intervals. The unscheduled intervals should fully utilize inactivity periods that are naturally available in LTE.

Generally, transmission and reception on the LTE side normally does not occur in every subframe. There are substantial periods when there are no DL transmissions to the UE, UL transmissions from the UE or both. These periods of inactivity can be due to DRX, the TDD UL/DL pattern and natural inactivity due to eNB scheduling. Below we separately consider the unscheduled periods to avoid interference to LTE and the unscheduled periods to avoid interference to ISM.
As noted above, the TDD UL subframes and the DRX periods form the main pieces of the unscheduled periods for avoiding interference to LTE. Moreover, when the available unscheduled period is insufficient, it can be extended by making scheduling adjustments. The eNB normally schedules a UE on the DL after receiving a CQI. Thus a CQI can be used to delay the eNB scheduling the UE. When ISM transmission is occurring, if the interference to the LTE frequency is significant, this interference will be reflected in the CQI. Thus a CQI measurement made when ISM transmission is occurring, causing significant interference to LTE, can naturally delay the eNB scheduling of DL data for the UE.
Proposal 1: CQI can be used for providing sufficient unscheduled periods for avoiding interference to LTE.

Regarding the unscheduled periods to avoid interference to ISM, the following observations can be made:
1. For the LTE+WiFi Portable router usage scenario, the device is the WiFi AP. Therefore it has some flexibility in scheduling the WiFi transmissions of itself and stations associated with it. It can ensure that WiFi transmissions from other stations to itself do not overlap expected LTE UL transmissions. For example, the AP can transmit a CTS-to-self and transmit data to an associated station during the expected UL transmissions. The AP can transmit buffered data to power saving stations that are awake in response to recent PS-Poll frames. The AP can also enforce an RTS-CTS mechanism controlling stations from transmitting during expected LTE UL durations. This can ensure that the interference from LTE UL transmissions to ISM reception is minimized.
2. For the LTE+WiFi offload usage scenario, the traffic is almost entirely in one direction on both the LTE and WiFi interfaces. That is, (a) the device is receiving packets through both interfaces and only acknowledgements are being transmitted by the device on both the interfaces; or (b) the device is transmitting packets on both interfaces and only acknowledgements are being received by the device on both interfaces. (In other words, the offload scenario is not intended to support for example a large file download via LTE and a large file upload via WiFi.) For both ‘a’ and ‘b’, any loss of data due to overlaps that occur between LTE UL and ISM reception can be managed by retransmissions on the WiFi and LTE interfaces.
3. Beacon transmission and reception are critical for proper WiFi operation. In the LTE+WiFi Portable router usage scenario, the device has some flexibility in choosing the beacon interval. In order for the device to be able to receive beacons in the LTE+WiFi offload usage scenario, it is necessary to allow for rescheduling of LTE UL transmissions that coincide with beacon reception times and significantly interfere with beacon reception.
Proposal 2: It is necessary to allow for rescheduling of LTE UL transmissions that coincide with beacon reception times.
3 Summary
We have considered approaches for providing unscheduled periods for ISM activity. We find that CQI can be used to provide unscheduled periods (beyond what is provided by LTE UL subframes and DRX) to avoid interference to LTE. We also find that in order to protect reception of WiFi beacon transmissions, it is necessary to allow for rescheduling of LTE UL transmissions that coincide with beacon transmissions. 
RAN2 is requested to discuss and agree on the following proposals:

Proposal 1: CQI can be used for providing sufficient unscheduled periods for avoiding interference to LTE.

Proposal 2: It is necessary to allow for rescheduling of LTE UL transmissions that coincide with beacon reception times.
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