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1. Introduction
During the previous meetings, many interference coordination solutions have been proposed and analyzed. Among them, time-partition solution is attractive and promising from its little impact to specification point of view. We indicate two potential solutions with analysis on spec. impact and transmission efficiency. RLM is the main problem which is affected by time-partitioning solution. n this contribution, we also analyze the details and provide relative proposals.
2. Time-Partition Solutions comparison
· Solution 1: Almost blank[1]/MBSFN [2]
In our view, almost blank and MBSFN solutions are basically the same. For both of them, the physical resources of different layers are almost orthogonal in time domain. For interference source, only CRS and low power PCFICH can be transmitted. MBSFN can be treated as the R8/9 UE compatible case of almost blank.
For solution 1, the data transmission of blank subframe is absolutely muted too.

Compared with solution 2, solution 1 design is simple, and it ensures R8/9  compatibility. The position of blank subframe can be informed by MBSFN-SubframeConfig, the existing system information. Almost all the physical procedures of UE need not to be changed, such as scheduling, HARQ, etc., although a couple of configurations (configuration 1 and 6) of TDD could not work because of scheduling limitation. 
However, muted data channel of blank subframe reduces throughput efficiency. Following R8/9 specification, there is no data transmission in MBSFN subframe, i.e. when interference of control channel is muted as an almost blank subframe, the data channel will also be muted although data channel with low power transmission can be correctly decoded by the cell center users.
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Figure 1 Almost blank/MBSFN

· Solution 2: Almost blank exploiting  data transmission[3]
In order to exploit data transmission, the data transmission of blank subframe is kept as shown in Fig.2. Without control channel in some of subframes with traffic, inter-subframe scheduling becomes inherent needs even for FDD. 
Compared with solution 1, data channel is exploited to achieve more spectrum efficiency. Because of interference between two layers, solution 2 may not be applied to all users, e.g. it may apply to cell center UE with acceptable channel quality due to low power transmission of interfering cell. The interference problem for data channel can also be solved by resource partitioning, e.g in frequency domain, if the scheduling information can be exchanged between layers.
From standardization point of view, solution 2 is more complicated for modified physical layer procedures, inter-subframe scheduling and changed HARQ timing relationship, meanwhile, it is not easy to keep R8/9 compatibility.
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Figure 2 Almost blank exploiting data channel
Proposal1: Keeping R8/9 compatibility high priority in control channel solution while exploiting more efficient data transmission is FFS. 
3. RLM Analysis
RLM is based on RSRQ measurements, which assumes the variation of channel quality across subframes is very low. However, time-partitioning solution causes significant channel quality variation among different subframes [1][3]. Although victim UE can work well on less interfered subframe, if it takes RSRQ measurement in large interfered subframes, it still reports unexpected RLF and requests RRC reconnection.  Therefore, RLM should be limited on less interfered subframes. Since the data may only be transmitted in less interfered subframes for victim UE, it is reasonable to have channel quality measurement on those subframes
Proposal2: In order to solve RLM problem caused by time-partitioning, RLM should be limited on less interfered subframes.

As we analyzed in [4], there are different interference scenarios in Macro-Femto and Macro-Pico. No matter there is advanced cell association consideration, there is always serious interference problem for edge MUE in Macro-Femto. However as we discussed, the same serious interference problem only occurs when bias set for handover/cell selection is large enough in Macro-Pico case. From this point, RLM problem may not be easily solved with R8/9 compatibility for Macro-Femto. But different bias setting for R8/9 UEs from R10 UEs can keep those R8/9 Pico edge UE away from serious interference and corresponding RLM problem caused by time-partitioning solution. At the same time, system can enlarge its low power node serving coverage for R10 UE.
Besides RAN1 work, there are also potential other WGs’ work needed to support Het-Net suitable RLM mechanisam. For example, information about less interfered subframes needs to be informed to specific UEs or all UEs. New system information or dedicated signaling may be expected, which belongs to study aspect of RAN2. Another example is about UE monitoring requirements. A UE in Het-Net with time-partitioning will have less opportunity to perform RLM compared with that in Rel-8 network. The impact on RLM performance should be analyzed in RAN4.
Proposal3: In order to meet the timeline of eICIC WI, works of different WGs need to be started as soon as possible. We encourage other WGs considering the RLM relative work.
4. Conclusion
In this contribution, we analyzed the time-partitioning solution for control channel. Two different solutions are compared. RLM problem and solutions are investigated. Detailed proposals are listed below.
Proposal1: Keeping R8/9 compatibility high priority in control channel solution while exploiting more efficient data transmission is FFS. 
Proposal2: In order to solve RLM problem caused by time-partitioning, RLM should be limited on less interfered subframes.

 Proposal3: In order to meet the timeline of eICIC WI, works of different WGs need to be started as soon as possible. We encourage other WGs considering the RLM relative work.
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