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1. Introduction
Enhanced interference management for non-CA based heterogeneous deployments has been added as a LTE-A work item of R10 in RAN#47. During past meetings, RAN1 has made some baseline agreements on the work item [1]. In this document we analyze some potential impacts of eICIC time-domain solutions on UE and suggest the further work of RAN2.
2. Discussion
The motivation of eICIC time domain solution is to avoid transmission collision in the same time domain resource. In the eICIC time-domain solutions, the interfering node can limit its transmission in some subframes to avoid causing excessive interference, while the interfered node can schedule UEs which suffer severe interference from interfering node in these subframes. These may cause UE some potential problems [2].
RRM and RLM measurements are based on the average value during a certain period. But we don’t specify which subframes should be measured during the certain period in the existing mechanism. These may lead to wrong estimation. For example: In RLM procedure, the UE shall monitor the downlink link quality based on the CRS during certain period and compare it to the thresholds Qout and Qin [3]. When the measurement result is lower than a predefined value Qout, UE will indicate out-of-sync status to higher layers. When the above eICIC time-domain solutions are applied, interference of those subframes which interfering node limits its transmission is much lower than the rest subframes for interfered users. However, based on existing mechanism, UEs are not aware which subframes are interference-free. If UEs happen to measure some subframes with higher interference, the average downlink link quality may be lower than Qout. Then UEs may declare radio link failure with wrong judgment.
In this situation, considering that the network can be aware which subframes are scheduled by eICIC, it can inform UEs about these interference-free subframes via radio interface signalling，like broadcast with system information or dedicated signalling. Then, UEs can be aware of these interference-free subframes and perform RRM/RLM measurements on these certain subframes. Broadcast is a way that aims at all or most UEs under this cell. If it is necessary to inform most UEs about these interference-free subframes when performing RRM/RLM measurements, it is sensible to broadcast these with system information to save radio resource and reduce complexity. And dedicated signalling is an operation to certain UE. If only some UEs, like interfered users, need to know these interference-free subframes, informing these UEs with dedicated signalling can save radio resource. In a word, which way is chosen depends on the scope of UEs that are restricted to perform RRM/RLM measurements. The same issue may also exist in channel feedback. We can restrict channel feedback measurements to certain subframes with the same way.
Anyway, whether eICIC time-domain solutions impact RRM/RLM/CSI measurements, and under which scenario would lead to these impacts, those all depend on the evaluation of RAN1/4. RAN2 can do further work to assist eICIC solutions only if these issues are evaluated by RAN1/4.
3. Conclusion
In this document we simply analyze some potential impacts of eICIC time-domain solutions on UE and some possible change to solve these impacts. We suggest RAN2 to wait for the final evaluation of RAN1/4 on the impacts of eICIC time-domain solutions on RRM/RLM/CSI measurements.
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