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1  Introduction

One of the objectives of the release 11 WI is to complete the work related to inter-frequency and inter-RAT RRM requirements for restricted measurements. It is stated in the WID [1]:

· Finalizing the leftover work from Rel-10 on inter-frequency/inter-RAT TDM-restricted RRM

In this paper we provide our views on the inter-frequency requirements for restricted measurements.
2 Scenario for Inter-frequency Restricted Measurements
One example of scenario, which is beneficial for having restricted measurement on an inter-frequency carrier, is shown in figure 1. 

It is assumed that at least on carrier f1 eICIC is deployed. This means ABS subframes are configured in the aggressor cells on f1, i.e., on macro cell in figure 1. In such scenario the macro UE served by macro cell on carrier f2 (i.e. MU2) can potentially be handed over directly to a pico cell on carrier f1. More specifically, the MUE2 when located within the extended coverage of the pico cell (aka cell range expansion, or CRE, zone) can be requested to perform restricted measurements during the measurement gaps. An alternative to inter-frequency handover to pico cell on f1 is to perform 2-step handover. In this case MUE2 is first moved to macro cell on f1. Then the macro cell f1 performs a second handover to pico cell on f1 using restricted measurements. 
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Figure 1: Scenario for inter-frequency handover with eICIC on target carrier
The main drawbacks of the second approach based on 2-step handover are the increase in signalling overhead on radio interface (i.e. RRC signalling) and over X2 due to packet forwarding. The 2-setp handover will require the MUE2 to perform measurements on macro f1 and later pico f1. Thus, 2-step handover is also likely to increase the overall delay compared to 1-step handover (from macro f2 to pico f1).  

On the other hand the 2-step handover can be performed using the legacy mobility procedures. In other words the inter-frequency measurements, no extra signalling and corresponding requirements in restricted subframes may need to be specified.       
3 Analysis of Inter-frequency Measurement Requirements
The trade-off between the benefit of having inter-frequency restricted measurements and the associated complexity of defining new procedures / requirements need to be assessed. From RAN4 perspective the impact on inter-frequency requirements when performed in restricted subframes needs to be studied. 
The current inter-frequency cell search and measurement accuracy requirements are applicable down to SCH Es/Iot ≥ -4 dB and CRS Es/Iot ≥ -4 dB, respectively. In order to study the inter-frequency restricted requirements, RAN4 needs to identify the aggressor cell interference experienced by the UE when measuring on the pico cell on the target inter-frequency (e.g. pico cell on f1 in figure 1). 

In Rel-10 the macro cell aggressor cell was considered to be 1 dB of SNR for deriving intra-frequency cell search requirements in restricted subframe pattern. Since RRM requirements for inter-frequency restricted measurements are for release 11, it makes sense to consider the interference scenarios that are typical for release 11. Therefore RAN4 needs to first identify the aggressor cell interference level applicable in release 11 based eICIC scenarios. In release 11 the larger cell range expansion is being considered by RAN as indicated in their LS [2]. This would imply also higher level of aggressor cell interference. We therefore feel that it is more appropriate that RAN4 first determines the aggressor cell interference levels for release 11. These levels can then be used for studying intra-frequency and inter-frequency restricted measurements.   
4 Summary 
In this paper, we have briefly discussed a scenario in which restricted inter-frequency measurements can be useful. However, in order to perform any study related to the requirements, RAN4 needs to understand the aggressor cell interference from aggressor cell in Release 11.  We therefore suggest that RAN4 first initiate the system study.    
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