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1 Introduction
It has been agreed that UE can send an indication to report in-device coexistence problems. Furthermore in RAN2#75bis it was agreed that existing measurements and/or UE internal coordination can be used as a baseline to trigger the indication.
In this contribution we take this discussion further and analyze the UE and network behaviour that is necessary to ensure mobility related procedures function correctly. 

2 Discussion

For the following discussion it is assumed that the UE, at a minimum, does the following:
1. performs measurements and measurement reporting according to Release 10 procedures as configured; and

2. transmits an in-device coexistence indication when in-device coexistence interference is severe
.
The normal RSRP/RSRQ measurements by the UE will be impacted if they are performed when ISM transmission is ongoing. In fact, if the interference is severe, the UE may be unable to detect the CRS on the LTE DL when ISM transmission is ongoing; in this case the UE could assume a very low measurement value to reflect the inability to detect CRS. The measurement samples are averaged over the measurement period and the averaged measurements are then L3-filtered. The L3-filtered measurements may trigger measurement reports and are included in measurement reports. 
The reported measurements can be substantially lower than if in-device coexistence interference did not exist. Thus the reported measurement can initiate mobility procedures at the network. For example, an A3 measurement report may be triggered. However, the network cannot distinguish between an A3 measurement report due to a UE being at the edge of a cell and an A3 measurement report caused by ISM coexistence interference. Thus the network may perform an intra-frequency handover when an inter-frequency handover (to a frequency that is well separated from ISM) is more appropriate, and the ISM coexistence problem continues.
Similar problems arise with load balancing. The network cannot know whether a particular low RSRQ measurement is low due to ISM interference or due to interference from neighbouring cells. When a UE is experiencing ISM interference, the eNB should (a) move the UE to a frequency that is far from the ISM band, or (b) apply a TDM solution to the UE. Instead, based on RSRQ measurements, the eNB may move UEs that are experiencing ISM interference and UEs that are experiencing interference from neighbour cells to an alternate frequency which may not address the ISM interference problem. This would also leave some frequencies under-utilized, defeating the purpose of load balancing.
To mitigate these problems, the UE may do the following:

· based on “UE internal coordination”, try to perform measurements only when ISM transmission is not occurring. Such measurements should reflect the signal conditions without ISM interference and can form the basis for legacy mobility procedures. 
However, there is no guarantee that the UE will be able to meet measurement performance requirements if it follows the above principle. Generally, the UE and the eNB have no control over how long the ISM transmissions will last. So it is very much possible that the UE will not be able to find enough measurement occasions where there is no ISM transmission to meet the measurement performance requirements. Thus, UE internal coordination cannot ensure that reported measurements are based on only measurement samples that are taken when ISM transmissions are not occurring.
The UE implementation could go a step further and actually skip ISM transmissions that occur when measurements are to be performed. However, we do not think such an approach is practical. Given that measurements are quite frequent, denying ISM transmissions with such frequency can adversely affect performance and user experience on the ISM interface. Moreover, the UE may be required to perform measurements of multiple frequencies. Denying ISM transmissions corresponding to measurement occasions on the different frequencies can impact the performance and user experience even further, and makes the UE design very complex.
Based on the above, we think that (a) reported measurements can be impacted by ISM interference, and (b) the eNB needs to be able to distinguish between measurements that are affected by ISM interference and measurements that are not affected by ISM interference.

Proposal 1: For reliable mobility behaviour, the eNB at a minimum needs to be able to distinguish between measurements that are affected by ISM interference and measurements that are not affected by ISM interference.

This would enable the eNB to disregard measurements that are affected by ISM interference when making mobility decisions. This can ensure that incorrect mobility decisions are avoided. However, it can delay handovers. To ensure timely and efficient handover, it is desirable for the eNB to know the extent to which reported measurements are affected by ISM interference.
Proposal 2: It is desirable for the eNB to know the extent to which measurements reported by the UE are affected by ISM interference.
3 Summary
We have discussed issues related to triggering in-device coexistence interference indication, taking into account the recent agreements in RAN2. Specifically, we have identified the impact to mobility procedures resulting from the eNB not knowing whether reported measurements are impacted by ISM interference. Based on our observations, we propose the following:
Proposal 1: For reliable mobility behaviour, the eNB at a minimum needs to be able to distinguish between measurements that are affected by ISM interference and measurements that are not affected by ISM interference.

Proposal 2: It is desirable for the eNB to know the extent to which measurements reported by the UE are affected by ISM interference.











































































�The severity at which the indication is triggered is subjective; however it can be assumed that the UE transmits such an indication if the in-device coexistence interference exceeds some threshold.
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