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Discussion and Decision
1 Introduction
In last RAN2 meeting, [1] proposed an innovative idea analyzing the RRM measurement issue in IDC. It split the whole procedure into three phases: 

Phase 1: ISM operation has started and UE has not yet sent indication to eNB informing in-device interference to eNB. 

Phase 2: UE has sent in-device interference indication to eNB and no solution is yet configured by eNB to solve the in-device interference issue.

Phase 3: eNB has provided solution to solve the in-device interference to UE. 

R2-121473 [1] proposes that all RRM measurements in three phases could be performed only on subframes which are not affected by ISM. In this paper, we borrow the idea from [1] and propose our own suggestions from analysis.
2 Discussion
2.1 DL RRM measurement before IDC indication

The specialty of this phase is UE doesn’t know whether following IDC indication would be triggered or not. If IDC indication couldn’t be triggered, the real interference condition is helpful for eNB to alleviate the interference by configuring higher power or more robust MCS to UE. In this case UE performs RRM measurement from as normally and doesn’t need to differentiate the affected subframes by ISM traffic and clean subframes. Else if IDC indication will be definitely triggered, where to measure is not critical, assuming that phase 1 won’t take long time. For short time duration, UE may deny ISM traffic for good performance in LTE network.
Considering it’s not a critical issue, we propose leaving it to UE’s determination on where to perform RRM measurement before IDC indication.

Proposal 1: It’s up to UE to determine where and how to perform RRM measurement before IDC indication. UE may perform RRM measurement as normally, or only perform RRM measurement from subframes free from ISM interference. 
2.2 DL RRM measurement between IDC indication and IDC solution configuration

To make the FDM solution work, after achieving usable and unusable frequencies at eNB from IDC indication, further measurements for handover decisions are required for most of the cases. That is, the eNB may configure inter-frequency measurements on usable frequencies and UE would perform the measurements and report the measurement results to eNB. eNB gets capable to issue HO command only with those measurement reports. All these signalling messages could be possibly ensured with the ISM denial. However the delay from UE receives the inter-frequency measurement configuration until UE transmits the MR could be as long as 7680 ms [2], making it not reasonable to restrict the ISM transmission. For example, regarding the router scenarios, e.g. LTE + BT earphone and LTE + WiFi portable router, if the ISM denies transmission for such a long period (7680ms or even more), the throughput and packet delay will be significantly impacted and thus the QoS can’t be guaranteed at all.
On the contrary, if the ISM continues transmission is allowed during the measurement period, the LTE Rx will be interfered. We have a reason to believe that the IDC interference on serving frequency would be severe enough to cause RLF. In case of no DRX, when downlink radio link quality measured over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE sends an “out-of-sync” indication to its higher layers. After N310 consecutive “out-of-sync” indication received from layer 1, timer T310 is triggered. Upon T310 expires, RLF happens. Therefore, the delay from UE receives the further inter-frequency measurements until UE detectes the RLF is achieved as follows:
TRLF = 200ms+(N310-1)*10ms + T310
All the possible values of N310 and T310 are defined in [3], where the maximum of N310 is 20 and the maximum of T310 is 1000ms. Therefore the maximum of TRLF equals to 1390ms, which is much smaller than 7680ms. Before UE transmits the MR, the RLF problem has already been detected. In order not to make significant impact to both LTE and ISM, one possible way is to introduce TDM like approach during the measurement duration. For example, the simplest solution is to make use of the measurement gap for ISM transmission specifically which means the ISM device is restricted to transmit only during measurement gap. In this way, LTE service could be kept alive at the cost of ISM traffic restriction.
Proposal 2: We propose to apply TDM like approach, e.g, restricting ISM traffic in measurement gap, during inter-frequency measurement procedure in FDM IDC. Hence, UE could perform RRM measurement only on subframes without ISM interference.
2.3 DL RRM/RLM/CSI measurement restriction after IDC solution configured

In existing DRX mechanism, whether the UE performs RRM/RLM/CSI measurement during inactive time is not restricted and remains to UE implementation. In case of IDC, the situation becomes different since in-device ISM transmission in unscheduled period leads to intolerable interference. Bad CSI measurement result could impact the eNB’s scheduling, while bad RRM condition causes unnecessary handover and bad RLM report causes RLF in the worst case. In order to achieve appropriate RRM/RLF/CSI measurement result, UE should not perform those measurements during unscheduled period.
Another argument is when discussing the measurement restriction of the non-CA based eICIC, there is a common understanding that the the RSRP measurement of weak cells should be protected. For example, for a Pico cell with 10dB biasd CRE, the SINR of a PUE in the Pico’s CRE range will be as low as about -10dB that the measurement of the Pico cell should be performed only inside of ABS. Issue in IDC could be treated similarly.
According to the analysis of coexistence interference between LTE and ISM bands from RAN4 [4], if the BT/WLAN actives in the lowest 20MHz of the ISM band and the LTE actives in the highest 30MHz of Band40, the desensitization in LTE will be as high as 50dB. The definition of desense is 10log10(α) where α is the ratio between the coexistence interference and the noise floor. According to the assumption in [4], if the the sensitivity is -94dBm and the required SNR is -1dB. Then, the noise floor (KBT+ Noise Figure) is at -93dBm. So if the desense is 50dB, then the coexistence interference is as high as -43dBm. For Band40 with 20MHz bandwidth, the typical received signal range is -97dBm~-57dBm.Then the SINR is about -54dB~-14dB. Hence we believe that for in-device coexistence, with such low SINR (e.g. -51dB~-17dB), the RRM/RLM/CSI measurement should not be performed during unscheduled period. 
Proposal 3: DL RRM/RLM/CSI measurement should not be performed during unscheduled period (inactive time) of DRX.
3 Conclusion & Proposal
Proposal 1: It’s up to UE to determine where and how to perform RRM measurement before IDC indication. UE may perform RRM measurement as normally, or only perform RRM measurement from subframes free from ISM interference.

Proposal 2: We propose to apply TDM like approach, e.g, restricting ISM traffic in measurement gap, during inter-frequency measurement procedure in FDM IDC. Hence, UE could perform RRM measurement only on subframes without ISM interference..
Proposal 3: DL RRM/RLM/CSI measurement should not be performed during unscheduled period (inactive time) of DRX.
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