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Discussion and Decision
1      Introduction
State-3 RRC CR for in-device coexistence was agreed in [1]. However there are still open issues, most of them are treated in email discussion [79#33]. In this contribution, we discuss several issues not handled in [79#33].
2      Discussion
2.1     70 subframe longDRX-CycleStartOffset
To support LTE + BT voice case for TDD UL/DL configuration 6, 60 subframe longDRX-CycleStartOffset was introduced in [1]. The reason is that UL HARQ timing period in TDD UL/DL configuration 6 is 60 subframes. For TDD UL/DL configuration 0, UL HARQ timing period is 70 subframes. In [1], bitmap length for IDC-SubframePattern-r11 is 70, however 70 subframe longDRX-CycleStartOffset was not introduced in [1]. It is therefore proposed to add value 70 to support TDD UL/DL configuration 0. 
Proposal 1: add 70 subframe longDRX-CycleStartOffset in IE DRX-Config-r11.
2.2     RRM/RLM measurement
In previous RAN2 meetings, agreements for RRM/RLM are captured in stage-2 CR [3]. Basically, for RRM measurement, the agreement is that in phase 2 and 3, UE shall ensure the measurements are free of IDC interference. For RLM measurement in phase 3, UE shall ensure the measurements are free of IDC interference. Such agreements were marked as FFS in stage-3 CR [1]: “It is FFS how RRM/RLM/CSI measurements in different phases of IDC interference are captured”.
Typically, the requirements for RRM/RLM are captured in RAN4/RAN1 specifications [4][5]. It is therefore proposed to ask RAN4/RAN1 to capture RAN2 agreements on RRM/RLM.
Proposal 2: send LS to RAN4/RAN1 to ask them to capture RAN2 agreements on RRM/RLM.

2.3     CSI measurement
It was proposed in [2] that in Phase 3, CSI measurement should not be colored by in-device coexistence. The conclusion in RAN2#79 meeting was: “Current CSI measurement requirements are applied. (E.g. if the eNB provides a TDM solution, it should ensure in phase 3 to request CSI measurements so that the UE can perform measurements not coloured by ISM interference)”.
The problem of the agreement is that CSI measurement is not accurate since it might be polluted by ISM interference. As shown in Figure 1 below, at the transition from LTE unscheduled period to scheduling period, UE may be configured to send CSI. In this case, the downlink reference resource falls within unscheduled period. With current CSI reference resource definition, the measured CSI could be colored by ISM interference. If UE reports such pessimistic CSI to eNB, eNB may configure UE with lower MCS value, which degrades DL throughput/performance. If eNB does not use such CSI report, it can only blindly schedule UE at the start of LTE scheduled period, which also impacts DL scheduling.
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Figure 1: CSI reference resource
One might argue that the issue might not be that serious considering that the beginning of LTE scheduled period is only a fraction of overall LTE scheduled period (e.g. 40~100 ms for LTE+WiF offloading scenario). Although it is to be further discussed how serious the issue is, the problem is quite obvious when DRX is used for LTE+BT voice scenario. For example, for TDD UL/DL Configuration 6, there are several cases that DL reference resources are colored by ISM interference, as shown in Figure 2 below. In this example, onDurationTimer includes the first 3 PDCCH subframes within 60 ms period (note that subframes marked with X are considered to be used by ISM). For instance, for CSI transmitted in (frame m+1, subframe 2), DL reference resource is (frame m, subframe 6). However it could be interfered by ISM. Note that in this example, only subframe 8 does not have this problem. 
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Figure 2: CSI reference resource for TDD UL/DL Configuration 6
Considering the issues discussed above, it is proposed:
Proposal 3: in Phase 3, CSI measurement should not be colored by in-device interference. 
3      Conclusion
In this contribution, we discuss several open issues of IDC, and propose the following:
Proposal 1: add 70 subframe longDRX-CycleStartOffset in IE DRX-Config-r11. 
Proposal 2: send LS to RAN4/RAN1 to ask them to capture RAN2 agreements on RRM/RLM.
Proposal 3: in Phase 3, CSI measurement should not be colored by in-device interference.
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