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1 Introduction
Both macro-pico and macro-femto scenarios are considered in Rel-10 eICIC. In this document, we discuss the two scenarios for inter-frequency measurements. We also discuss the measurement behavior with measurement gap configuration.
2 Discussion
2.1 eICIC scenario of inter-frequency measurement
In inter-frequency measurement, we assume that serving cell is in f1 and the inter-freq cell to be measured (macro, pico or femto) is in f2.

Macro-Pico scenario

Macro cell is the aggressor cell and pico cell is the victim cell. To our understanding, the purpose of applying inter-freq measurement restriction in the macro-pico scenario is to handover (or say, offload) the UE to a pico cell in f2.The measurement restriction can avoid pessimistic RSRQ measurements from the CRE region of the pico cell. And also, the measurement restriction can avoid optimistic RSRQ measurements from macro cells in f2.
Observation 1: Macro-pico scenario is for pico offload. The inter-freq measurement restriction can avoid pessimistic RSRQ measurements from pico CRE and optimistic measurements from macro cell in f2..
Macro-femto case
Here, macro cell is the victim cell and (non-accessible) femto cell is aggressor. To our understanding, the purpose of applying inter-freq measurement restriction in the macro-femto scenario is to connect with the macro cell in f2 when the UE is in the vicinity of strong interferor.  The measurement restriction can ensure that the UE has proper RSRQ measurements from the Macro f2 so as to facilitate inter-freq HO. 
Observation 2: Inter-freq measurement restriction in macro-femto scenario can ensure that UE can obtain properly RSRQ measurement and perform HO to macro cell in f2.

2.2 Inter-freq measurement requirements
The inter-freq measurement requirements are defined in TS36.133 [1]. The time to identify a FDD inter-frequency cell is given by
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where Tbasic_identify_inter = 480ms, Tinter1 is the minimum available time for inter-frequency and inter-RAT measurements during 480ms period, and Nfreq is the number of frequency band. If 2 frequency bands are to be measured with 40ms gap pattern, the required measurement time is 7.68 second.
To perform inter-freq measurement, UE has to re-tune the centering frequency of filter if the UE equips with only one RF module. That is, a measurement gap is needed. Two kinds of measurement gaps are defined in current specification: 40ms and 80ms [2]. In a measurement gap, there are 6ms measurement time. On the other hand, to perform measurement restriction, ABS pattern is applied. In Rel-10, an ABS pattern consists of 40 bits; that is, the pattern duration is 40ms. RAN1/4 had discussed the ABS pattern although there are no agreements on the pattern rules. It is our understanding that ABS pattern would follow the HARQ feedback rule, which means that the protected slot could appear every 8 subframes. And, we think that occurrences of the protected slots should be low so as to minimize the impact on the throughput of aggressor cell (this is more obvious for macro-pico scenario). In the worst case, UE only gets one measurement sample in the 40ms (the yellow time slot in Fig. 1).
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Figure 1. The intersection of measurement gap and the ABSs

To combat measurement fluctuations, UE normally takes multiple measurement samples and do some averaging to obtain a RSRQ value though the measurement detail is up to UE implementation.  Therefore, a single-RF UE could take much longer time (>>7.68second) to complete RSRQ measurement for victim cell when protected slots appear sparsely.

Observation 3: With the configurations of measurement gap and measurement restriction, inter-freq measurement could take much longer time.
2.3  Possible solutions
To solve the measurement time issue, we think there are some possible options:

1. More protected slots in the measurement restrictions: With more available slots to measure, UE of course can complete the measurement early. However, the cost is the throughput degradation of aggressor cell. In the macro-pico scenario, the cost is high. In the macro-femto scenario, the cost is okay.
2. Tighter measurement requirement: If UE can have more measurement opportunities in a measurement gap, the measurement time could be shortened. In this option, new measurement gap pattern is needed. Since this is relevant to measurement performance, we think it should be discussed in RAN4.

3. Measurement restriction for macro-femto scenario only: As discussed in section 2.1, inter-freq measurement restriction in macro-pico scenario is for pico offload. However, if the measurement time is long, the inter-freq HO performance would become worse because the pico coverage is small. Without measurement restriction, the possible impact is that UE cannot handover to pico when it is in the CRE region. We think this is not a serious problem because UE anyway can handover to inter-freq macro first and handover to pico later. As for another issue, optimistic measurement of macro cell, it can be left for UE implementation. For example, UE can pick out too good measurements when averaging over samples. 
However, in a dense femto deployment where femto cells are on several frequencies but macro cells are only on one of the frequencies, the coverage holes caused by interference in the inter-freq scenario could cause serious outages, i.e. the side effects are more serious. In this case, we think that reserving more protected slots for macro is okay because the user population in femto is assumed to be low.
3 Conclusion
In this document, we discuss inter-frequency measurement for eICIC. Macro-pico and macro-femto scenarios are evaluated. We further discuss the time for inter-freq measurement. We find that, with the configurations of measurement gap and measurement restriction, the inter-freq measurement time could become longer. Some possible solutions are proposed in section 2.3. It is suggested that RAN2 can have some discussions on the possible solution. Since the measurement performances are defined by RAN4, we further suggest to send a LS to RAN4 if some RAN2 consensuses can be agreed.
Observation 1: Inter-freq measurement restriction in macro-pico scenario can avoid pessimistic RSRQ measurements from pico CRE and optimistic measurements from macro cell in f2. This is for pico offload.
Observation 2: Inter-freq measurement restriction in macro-femto scenario can ensure that UE can obtain properly RSRQ measurement and perform HO to macro cell in f2.
Observation 3: With the configurations of measurement gap and measurement restriction, inter-freq measurement could take much longer time.
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