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1.
Introduction
In the last meeting, it was discussed and concluded about how to perform RRM measurement when there is IDC interference. However, it was not decided regarding to the RLM and CQI as follows.
It is FFS whether the same principles apply to RLM and CQI measurements.
This contribution addresses how to perform RLM and CQI measurement under the IDC interference.
2.
Discussion 
Depending on the time from the switch-on of the coexisting communication module, the IDC interference level is different. For the ease of explanation, the following phase model in Fig. 1 is adopted from [1]. It is generally assumed that the interference of Phase 1 is less severe than Phase 2 and there is no interference issue during LTE scheduling period in Phase 3. Depending on the interference level and the purpose of RLM/CQI measurement, how to perform the measurement can be different in each phase. In the following paragraphs, those issues are addressed in detail.

[image: image1.emf]Phase 1 Phase 2 Phase 3

UE detects start 

of ISM operation

UE sends in-device 

interference indication to eNB 

eNB has provided solution to 

solve in-device interference


Fig. 1 Different phases of in-device interference related operations by UE
RLM measurement
Since the interference level is assumed to be low in Phase 1, it seems to be possible for the UE to have a stable radio link even the RLM measurement samples are coloured by IDC interference. Thus, it is not necessary to force the UE to measure only in non-coloured subframes. 
In case of Phase 2, it is our understanding that Phase 2 is the transient state so that the UE needs to have a stable radio link between the serving eNB even under the severe IDC interference until this interference will be resolved soon in Phase 3 by FDM/TDM solutions. Unless this is not guaranteed, in other words, if RLM measurement samples are coloured by IDC interference, it is probable for the UE to have a radio link failure and following reestablishment in this phase due to the IDC interference. This leads to the severe QoS degradation. Hence, the UE needs to ensure that RLM measurements are not coloured by IDC interference.
In Phase 3, since it is generally assumed that there is no IDC interference during scheduling period, the RLM measurement samples taken over this period will not reflect the IDC interference. However, samples taken over unscheduled period may be coloured by IDC interference. If the RLM measurement samples are coloured by IDC interference in this phase, the unnecessary radio link failure can happen even though the quality of radio link during scheduled period where LTE transmission/reception is performed is good. Thus, the UE needs to ensure that RLM measurement does not reflect IDC interference also in this phase.
From the above reasoning, with regard to RLM measurement, followings are proposed.

Proposal 1) It is proposed for the UE to perform RLM measurements in any subframe in Phase 1.
Proposal 2) It is proposed for the UE to ensure RLM measurements are not coloured by IDC interference in Phase 2 and Phase 3.

CQI measurement

The purpose of CQI measurement is to let the eNB know the downlink channel state so that the eNB configures an appropriate modulation and coding for the radio link. If the channel quality is estimated better that what it really is, the reception can be more vulnerable to the interference. Based on this understanding, CQI measurement can be performed as follows under IDC interference.
Though there is a difference in severity of IDC interference between Phase 1 and Phase 2, for a robust transmission with coding and modulation, it may be helpful to reflect the interference situation in the CQI measurement results in Phase 1 and Phase 2. If the measurements are limited only to non-coloured subframe, the network may select less robust modulation and coding so that the UE may fail to receive successfully due to the IDC interference. 

In Phase 3, since the LTE reception are performed only during scheduling period where is free of IDC interference, the CQI measurement needs to be free of IDC interference for the eNB selecting appropriate modulation and coding for the LTE downlink. This restriction also applies to the measurement samples taken over the unscheduled period where IDC interference exists. If the measured result taken during unscheduled period reflects the IDC interference, the eNB may select necessarily more robust modulation/coding for reception during scheduling period. This results in the cell throughput. 
From the above reasoning, with regard to CQI measurement, followings are proposed.

Proposal 3) It is proposed for the UE to perform CQI measurements in any subframe in Phase 1 and Phase 2.

Proposal 4) It is proposed for the UE to ensure CQI measurements are not coloured by IDC interference in Phase 3.

3.
Conclusion
In this contribution, it is proposed as follows for the RLM and CQI measurements under IDC interference situation
Proposal 1) It is proposed for the UE to perform RLM measurements in any subframe in Phase 1.
Proposal 2) It is proposed for the UE to ensure RLM measurements are not coloured by IDC interference in Phase 2 and Phase 3.

Proposal 3) It is proposed for the UE to perform CQI measurements in any subframe in Phase 1 and Phase 2.

Proposal 4) It is proposed for the UE to ensure CQI measurements are not coloured by IDC interference in Phase 3.

References

[1] R2-121473, Measurement for mobility purpose during in-device interference, Samsung, Broadcom
1
2

_1384772831.vsd
Phase 1


Phase 2


Phase 3



