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1 Introduction

 At the last meeting, measurement for mobility as IDC happening was issued [1] and ended without consensus. It was suggested that measurment for mobility should not be colored by IDC affection and detailed solution is autonomous denial at the time as IDC happening. In this contribution, observations which show the necessity of measurement for mobility without IDC affection and possible solutions to caculate intended measurement will be described.
2 Measurement on IDC
If ISM interference is not mitigated from measurement samples when considering IDC problem, ISM inteference would be included to measurement result as like thermal noise and hence a kind of measurement result, which reflects the concept of signal to interference and noise ratio, e.g. RSRQ and radio link quality, would fluctuate according to ISM interference existence.
Regarding RSRQ colored by ISM, redundant ping-pong handover due to IDC problem could happen [2]. When on-going IDC interference occurs, it would cause decrease of RSRQ value in a UE and trigger a measurement report from the UE to an eNB. The eNB would decide the UE to handover to other eNB. After handover, if IDC problem is resolved, e.g. ISM handover, ISM traffic off, and so on, RSRQ value in the UE increase because IDC iterference impact disappears. Then, consecutive handover back to the source eNB would occur which seems to be ping-pong handover situation. Controversally, when on-going IDC problem appearing just after a UE handover to eNB clean to IDC problem, there would be also ping-pong handover.
Observation 1: ISM colored measurement could cause redundant ping-pong handover due to IDC problem.
 Regarding CQI colored by ISM, unintended RLF could be resulted in by IDC problem [3]

 REF _Ref320014042 \n \h 
[4]. If on-going IDC interference occurs and persists during quite long time (e.g. quite longer than T310), radio link quality value in a UE would drastically decrease and RLF could be declaired. The radio link failure seems to be an uninteded one in mobility point of view (e.g. mobility robust optimization). Upon a report (e.g. RLF indication and MDT information) induced from this RLF, it is to mis-handle MRO function in network side [4]
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[5]. 

Observation 2: ISM colored measurement could cause unintended RLF not by channel quality.

Thus, we suggest the following proposal;

Proposal 1: Measurement on IDC should not be colored by ISM interference.

3 Possible solutions to mitigate ISM impact on measurement
 In this section, serveral possible solutions to mitigate ISM impact on measurement will be introduced and feasibility for each solution will be discussed. If TDM solution is applied, measurement could be free from IDC affection [1]
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[6]. Each possible solution is target to (1) the situation when TDM solution would have not been applied yet or (2) when ISM impact on non-serving frequency, i.e. inter-frequency measurement.
<Alternative 1: Separate measurement samples affected by ISM interference or not>
Measurement samples affected by ISM inteference is extracted from whole samples. And remainder are only used for meassurement result calculation [6]. For this scheme, more sampling than in usual would be required. And regarding the situation during the transition of IDC avoidance solution, it is feasible solution. However, assuming measurment gap for inter-frequency meausrement, because measurement sample is only restricted to gap pattern, more sampling might not be an easy way.
· Pros: No impact to ISM transmission

· Concerning: The feasibility of more sampling when assuming measurement gap for inter-frequency measurement
<Alternative 2: ISM denial for measurement samples>
At measurement sampling time, a UE should deny its ISM transmission to prevent impacting on measurement result [1][7]. Using this scheme, measurement samples without IDC affection could be definitely guaranted. And it could be applied to both targeting IDC measurement situation, i.e. above (1) and (2). However, it is wondered whether ISM denial for this scheme is not over the rate which cause problematic QoS degradation on ISM side.
· Pros: No restriction on LTE side and simple approach
· Concerning: The severity of ISM denial to prevent impacting on measurement result
<Alternative 3: Average out of ISM interferenece>
If the number of measurement sampling affected by ISM interference is not big, L1 and L3 filtering would average out ISM interference. However, that would be feasible only on small number of samples colored by ISM interference and clear mitigation could not be guaranted. So, the requirement in order to prevent problematic operation mentioned in section 2 should be needed.
· Pros: No change on LTE and ISM side

· Concerning: Not guaranted clear interference mitigation. Requirement is needed.
<Alternative 4: Almost ISM denial for measurement samples and average out of ISM interference>

This scheme is the combination of alternative 2 and 3. Sufficient number of measurement samples without IDC affection would be achieved by ISM denial. And small number of ISM interference is averaged out by L1 and L3 filtering. However, requirent for assessing proper number of measurement samples not to cause problematic operation mentioned in section 2 would be needed.
· Pros: Alleviating QoS degradation on ISM side comparing to alternative 2

· Concerning: Requirement is needed.

<Alternative 5: Subtract arithmatically ISM interence strength when calculating measurement result from measurement samples colored ISM interference>
This scheme is available only on a specific case in which ISM interference activity and strength is known or predictable to a UE, e.g. BT slave mode [8]. Since interference activity and strength can be known, if some measurement samples is colored by ISM interference, the UE subtract the interference strength from samples arithmatically. That is, there is no change on gathering measurement samples but interference is mitigated by simple calculation in filter. However, the applicable range of this scheme seems to be too narrow and it is worried how severe CRS contemination affect RSRQ measurement.
· Pros: No change on gathering measurement samples.

· Concerning: Appliciability on too specific case. Not guaranted accurate measurement result. Requirement is needed.

There are many possible solutions for mitigating ISM interference from measurement result. In viewpoint of clear mitigation, ISM denials are prefered but QoS is concerned. In the other hand, if QoS on ISM is compensated, accurate measurement is not guaranted. It is hard to decide which solution is best. Hence, we suggest to leave a detailed mitigation solution to UE implementation. And to prevent mis-handling mobility, requirement for measurement without IDC affection might be required.
Proposal 2: Detailed solution to mitigate ISM impact on measurement would be upon UE implementation. Requirement for measurement without IDC affection might be required.
4 Conclusion

We conclude following proposals;

Proposal 1: Measurement on IDC should not be colored by ISM interference.

Proposal 2: Detailed solution to mitigate ISM impact on measurement would be upon UE implementation. Requirement for measurement without IDC affection might be required.
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