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1. Introduction
During last RAN2#73 meeting, synchronization requirement of eICIC was discussed based on [1]. Some companies assumed eICIC is applicable to fully synchronized network and no conclusion was reached. In addition, RAN3 has introduced a new synchronization requirement for FDD time domain ICIC [2]. In this contribution, we would like to discuss this issue further and expect a consentaneous understanding.
2. Discussion
Time domain ICIC is a mechanism that coordinates subframe utilization in time across different cells to mitigate interference. It may have additional requirement in timing synchronization.

According to last RAN2#73 and RAN3#71 meetings, it is a common understanding that the existing TDD system can ensure strict synchronization, including SFN alignment. Hence, no additional synchronization requirement for TDD time domain ICIC coordination area is needed.
Observation: The existing TDD system meets the synchronization requirement of TDD time domain ICIC coordination area.
In existing FDD system, no synchronization requirement is standardized. Some companies think the network also has to be SFN synchronized for FDD time domain ICIC area during RAN2 meeting discussion. But in last RAN3#71 meeting, a CR to introduce a new use case about synchronization requirement for FDD time domain ICIC was agreed [2], captured in the following description:

Logical synchronisation port for phase- and time-synchronisation may also be provided for all eNBs in FDD time domain inter-cell interference coordination synchronisation area.

Based on the above requirement, eNBs in FDD time domain ICIC area may also be asynchronous. Inconsistent understanding arises between RAN2 and RAN3.
According to the principle of time domain ICIC, we should guarantee that the victim cell allocates resources at the right time at which the aggressor cells configure ABS. To mitigate interference and improve the efficiency of resource utilization, it is better to ensure subframe level alignment as a minimum synchronization requirement between the victim and aggressor cells. However, frame or SFN alignment among these FDD cells may not be necessary. In such case the network needs to maintain and inform the timing difference (maybe multiple of subframes) among these cells so that ABS subframes of these cells can be present at the same time. How to acquire the timing difference among victim and aggressor cells is out of this topic. Some methods have already been discussed, like OAM based solution or UE report solution.
Proposal: Subframe level synchronization is a minimum requirement for all eNBs in FDD time domain inter-cell interference coordination area.
3. Conclusion
In this document, we discuss the synchronization requirement of TDD and FDD system for time domain ICIC. And we have the following observation and proposal:
Observation: The existing TDD system meets the synchronization requirement of TDD time domain ICIC coordination area.

Proposal: Subframe level synchronization is a minimum requirement for all eNBs in FDD time domain inter-cell interference coordination area.

The corresponding CR to TS 36.300 is provided below. And if the proposal is approved, we kindly suggest RAN2 to inform RAN3 of this decision and achieve a consentaneous understanding.
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16.1.5 Inter-cell Interference Coordination (ICIC)
Inter-cell interference coordination has the task to manage radio resources such that inter-cell interference is kept under control. ICIC mechanism includes a frequency domain component and time domain component. ICIC is inherently a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells. The preferred ICIC method may be different in the uplink and downlink.
The frequency domain ICIC manages radio resource, notably the radio resource blocks.

For the time domain ICIC, Almost Blank Subframes (ABSs) are used to protect resources receiving strong inter-cell interference. MBSFN subframes can be used for time domain ICIC when they are also included in ABS patterns. The eNB cannot configure MBSFN subframes [4] as ABSs when these MBSFN subframes are used for other usages (e.g., MBMS, LCS). The time domain ICIC requires synchronization among eNBs. For TDD system, SFN level synchronization can be assured with the existing TDD synchronization requirement. And for FDD system, subframe level synchronization is a minimum requirement for all eNBs in time domain ICIC coordination area.
ICIC is located in the eNB.
PAGE  
1
R2-111832

