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1 Introduction

In RAN2#78 meeting, it was agreed that
Reasoning:

-
It is not possible to guarantee that RRM measurements do always reflect ISM interference.

-
From the NW perspective it is not desirable that some RRM measurements are coloured with ISM interference while others are not. And for most cases it seems preferable from the NW perspective to obtain measurements that are not coloured by IDC interference. 

Agreements

-
In phase 1 (which may be long if the UE considers that it can handle IDC interference (low or rare interference)) it is up the UE whether RRM measurements reflect IDC interference.

-
UE should ensure that RRM measurements are not coloured by IDC interference. This applies to phases 2 and 3.

· FFS whether these agreements should also apply to RLM and CQI measurements
· FFS whether the UE should provide available RRM measurement results related to configured Measurement Objects in the IDC indication and if so, whether it should be transferred from source to target. 

In this contribution, we discuss further how to perform RRM/RLM measurements and if to include RRM measurements of different RATs in the IDC indication.
2 Discussion
2.1 RRM measurements before IDC indication 

In the previous meeting, it was agreed that before the UE sends IDC indication (Phase 1 in Figure 1), it is up to UE implementation if RRM measurements reflect IDC interference or not. The agreement needs some further clarification.
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Figure 1. RRM measurements in different stages.

Currently, RAN4 has specified performance requirements for RRM measurements. The measurements should be performed with certain sampling rate to achieve required accuracy. In addition, the received interference level should be below a certain limit. Changing these requirements would need RAN4 involvement. On the other hand, RAN2 decided in RAN2#78 to not send LS to RAN4 about measurements.
Because RAN2 has not agreed to change RAN4 requirements for measurements and it has been captured in Stage-2 that the UE would deny ISM transmission in order to ensure connectivity with the eNB to perform necessary procedures to resolve IDC issues, it should be clarified that the UE shall satisfy current RAN4 requirements for RRM measurements. Similar reasoning applies for Phase 1, Phase 2 and Phase 3.

Proposal 1 The UE shall satisfy RAN4 requirements for RRM measurements (RSRP and RSRQ) in Phase 1, Phase 2 and Phase 3.
2.2 Radio link monitoring

The UE shall monitor the downlink link quality based on the cell-specific reference signals in order to detect potential problems in radio link quality which would lead to radio link failure. Monitoring is done once per 10 ms if the UE is not in DRX, and otherwise more rarely. 
In Phase 1, when the UE has detected IDC interference issues, it should send the IDC indication as soon as possible. The indication should be sent before the RLF is detected in order to maintain LTE connectivity. Due to this, RLM measurements in Phase 1 shall be performed in such away that RLF is not triggered due to IDC problems.  
In phase 2 and 3, similar handling as is used for RSRP and RSRQ measurements should be applied. If measurements are performed when the ISM side is not active, then LTE connection is not lost due to IDC interference. On the other hand, radio link problems in LTE side are still detected.
Proposal 2 The UE shall satisfy RAN4 requirements for RLM measurements in Phase 1, Phase 2 and Phase 3.

Proposal 3 RLM measurements in Phase 2 and Phase 3 should not reflect IDC interference.
2.3 CQI measurements

Next CQI measurement handling in different phases is discussed.
In Phase 1, the UE might report very low CQI due to IDC interference. This leads to very robust link adaptation over all subframes even only part of the subframes are impacted. However, the problem is that timing of aperiodic and periodic CQI measurements are standardized. So without changing this timing, it is not necessarily possible to perform CQI measurements when ISM side is not active.  However, it can be expected that this period does not last long and therefore the impact of bad CQI measurements is not necessarily so significant.
For Phase 2, similar reasoning as for Phase 1 applies. 

In Phase 3 the UE should not measure CQI when ISM is active in order to avoid losing radio resources due to bad reports. When the DRX solution is applied, CQI measurements should be performed only during time reserved for LTE. However, in specifications nothing is necessarily needed since the eNB can take this into account in the periodic CQI configuration and when aperiodic CQIs are triggered.

Proposal 4 No changes for CQI measurements are needed.
2.4 Including RRM measurements in the IDC report

The RRM measurements are needed at least for the following purposes:

1. HO due to mobility. When the signal strength of the serving cell is weak, e.g. when the UE is in the cell border, the network triggers HO procedure to move the UE to the stronger cell. If the UE is suffering from IDC interference, the network should avoid frequencies indicated in the IDC report.

2. HO due to IDC interference. When the IDC indication reports severe interference in the LTE receiver, the network can decide to solve the problem by a FDM solution, i.e., by moving the UE to another frequency. Based on listed frequencies in the IDC report and RRM measurements, the network can decide which frequency should be selected. The new cell should not only be free or have sufficiently low level of IDC interference, but also have sufficient signal quality.

In email discussion [78#49], based on companies views, it was proposed that available RRM measurements are included in the IDC indication but they are not transferred to the target eNB during HO. However, there was no conclusion which IRAT measurements are included in the IDC report and what it meant by available measurement.
When the UE sends IDC indication to the network, it is expected that the network will handover the UE to the new cell in near future.  In some cases, the alternative LTE frequencies are limited and the UE might be handed to other RAT such as 3G. However, this scenario is not very common. Including all IRAT measurements increases signalling load unnecessarily. In the case IRAT measurements are needed, the eNB can wait until the UE sends measurements following normal measurement reporting.
Availability could be understood that measurements are performed with sufficient accuracy and filtering (L1) as specified for measurements in 36.133. Terminology “available measurements” is also used e.g. in the case of periodic RRM measurements in Subclause 5.5.5 of TS 36.331.

Proposal 5 Include only available LTE RRM measurements in the IDC report (for configured measurement objects), where availability refers to the current measurement requirements as specified in TS 36.133.
3 Conclusion

In this contribution, we have made the following proposals:

Proposal 6 The UE shall satisfy RAN4 requirements for RRM measurements (RSRP and RSRQ) in Phase 1, Phase 2 and Phase 3.
Proposal 7 The UE shall satisfy RAN4 requirements for RLM measurements in Phase 1, Phase 2 and Phase 3.
Proposal 8 RLM measurements in Phase 2 and Phase 3 should not reflect IDC interference. 

Proposal 9 No changes for CQI measurements are needed.
Proposal 10 Include only available LTE RRM measurements in the IDC report (for configured measurement objects), where availability refers to the current measurement requirements as specified in TS 36.133.
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