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1 Introduction
One of the TDM solutions for In-device coexistence interference consists of configuring a fixed pattern of scheduled and unscheduled periods. This is based on DRX behaviour - the additional feature is that there is a guaranteed unscheduled period during which ISM transmission and reception is performed.

This solution can limit the eNBs ability to schedule UEs even when there isn’t much actual WiFi activity. Below we consider alternatives that do not have this problem.
2 Discussion

The DRX based TDM solution consists of the following elements:
1. Based on the potential for significant simultaneous ISM and LTE activity, the UE suggests a fixed pattern of scheduled and unscheduled periods.

2. The eNB, based on the UE’s suggestion, configures a DRX pattern. There is an implied guarantee that the eNB does not schedule the UE (on both DL and UL) during the unscheduled periods; in other words, the eNB ensures that the active time is limited so that there is at least a minimum unscheduled period during which the UE can perform ISM transmissions and receptions.
The following pattern is mentioned as an example for this TDM approach in [1]:
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In practice, however, the UE cannot really predict the ISM traffic. Furthermore, after suggesting and selecting a pattern, the WiFi/BT activity may change and cause the previously selected pattern to be no longer useful. This is especially a problem if the UE is not the WiFi access point. As a result, it is likely that the UE will in most situations pick a very conservative pattern – i.e., a pattern in which the unscheduled periods are much longer than actually needed for the data being delivered through WiFi (for example, in the above pattern, more than 50% of time is reserved for ISM activity). Furthermore, many or most devices in the Release 11 timeframe are likely to be both LTE and ISM capable and have both transceivers simultaneously enabled. So this could seriously limit the eNBs ability to schedule – large numbers of UEs could be in their unscheduled periods in any given subframe.
Instead of having fixed pre-determined TDM patterns of scheduled and unscheduled periods, it may be preferable to start the unscheduled periods when ISM activity begins. DL scheduling by the eNB is primarily based on CQI reports from the UE. If the UE reports a low CQI, the eNB can choose to schedule the UE with a more robust MCS or to not schedule the UE (and instead schedule other UEs with better CQI) until the UE reports a reasonable CQI. Ongoing WiFi transmission causes the UE to observe a low CQI. Given that the interference is expected to be large (due to the source of the interference being physically very close), the UE is likely to report a very low CQI value (i.e., “out of range”). This CQI report in itself can cause the eNB to not schedule the UE resulting in an unscheduled period. Shortly after that the UE would enter DRX and remain in DRX until the start of the next DRX cycle. Meanwhile WiFi activity can continue until the start of the next DRX cycle (it is assumed that the WiFi transceiver is aware of the LTE DRX timeline and stops WiFi activity before the start of the next DRX cycle). Thus, the CQI reports themselves could create scheduled and unscheduled periods that are adapted to the actual WiFi activity. This is illustrated in the figure below.
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It should be noted that this mechanism is used in conjunction with the UE’s indication of the coexistence problems. That is, the network can use the indication from the UE (reporting coexistence problems) to interpret an out of range CQI as caused by ISM transmission activity. Other variations of the above approach are also possible. For example, a UE can send a “fake” out of range CQI when it knows that ISM transmission activity is beginning. 
We view this as a baseline mechanism that is essentially already supported. Therefore it should be captured in [1]. Moreover, this approach is considerably simpler than the other TDM mechanisms being considered (UE suggested DRX patterns, HARQ process reservation and uplink scheduling restrictions).
There will be occasions where there is some overlap of a scheduled period with a WiFi activity period. Specifically, after the WiFi activity begins, until the UE reports CQI out-of-range, WiFi and LTE transmissions overlap in time. This can potentially result in some loss of LTE DL transmissions and some loss of WiFi packets. The duration of this overlap depends on the periodicity of CQI. With relatively frequent CQI transmissions (e.g., every 10 ms), the impact is not expected to be significant. 
This approach may not apply to coexistence of LTE band 7 and ISM, because the LTE band 7 DL does not experience interference from ISM. However, it should be noted that the coexistence interference problem for LTE band 7 and ISM is much less severe than for band 40 and ISM [2]. Therefore for band 7 a power domain approach (such as applying a power backoff to protect ISM reception) may be adequate.
Proposal: The CQI and DRX based mechanism to provide unscheduled periods for ISM activity should be considered as a baseline TDM approach since it is believed that the RAN2 specifications already support it.
3 Summary
The contribution describes how the existing CQI and DRX mechanisms enable a TDM solution for avoidance of coexistence interference. Given that existing specifications essentially enable this approach, we propose the following:
Proposal: The CQI and DRX based mechanism to provide unscheduled periods for ISM activity should be considered as a baseline TDM approach since it is believed that the RAN2 specifications already support it.
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