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1 Introduction 
Regarding measurements, we have considered two measurement methods so far: 1) ABS-applied measurements, 2) no restricted measurements. This paper discusses the two methods in terms on measurement accuracy, and suggests complementary ABS-applied measurements to increase accuracy of measurements. 
2 Discussion 
2.1 General Attributes (results) of Restricted Measurements
When restricted measurements are applied, following attributes generally hold true:

· 
When restricted measurements are applied to the measurement of victim cells, the measured results are more optimistic due to reduced interference.  

·  
When restricted measurement are applied to the measurement of aggressor cell, the accuracy of measured results will decrease because the number of measurement samples will be reduced due to limited measurement opportunity in time
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Figure1. General Attributes of Restricted Measurements
2.2 List of Restricted Measurements for macro-pico eICIC

Keeping the attributes identified above in mind, possible restricted RLM/RRM measurements using macro’s ABS cases are listed regarding macro-pico eICIC scenario:
·  
RLM

· For PUE in pico cell CRE, ABS-applied RLM is essential to avoid RLF. 
· For MUE, ABS-applied RLM on serving cell for which the ABS is concerned is not essential at all but just reduces the accuracy of RLM.  

·  
RRM 

· For PUE, ABS-applied RRM on serving cell measurement will generate more optimistic measured results
· For PUE, ABS-applied RRM on neighbour pico cell measurement will generate more optimistic measured results
· For PUE, ABS-applied RRM on overlapped macro cell measurement for which the ABS is concerned will generate reduced accuracy of measured results

· For PUE, ABS-applied RRM on macro neighbour cell for which the ABS is not concerned will generate more optimistic measured results

· For MUE, ABS-applied RRM on serving cell measurement for which the ABS is concerned will generate reduced accuracy of measured results. 
· For MUE, ABS-applied RRM on neighbour pico cell measurements will generate more optimistic measured results

· For MUE, ABS-applied RRM on other neighbour macro cell measurement will generate more optimistic measured results. 
2.3 Accuracy of measurements

As observed above, there are several cases that RRM measurement results are more optimistic when ABS is applied. Among the cases, the most essential necessity of such optimistic measured results arises only when UE needs to identify and report neighbour pico cell which employs CRE earlier. In other cases, optimistic results are just optimistic, which means less accurate measurements are obtained if UE performs ABS-applied RRM measurements.
It is also noted that when network wants to apply cell individual offset for serving or neighbour cell measurements, it needs to be ensured that the cell individual offset should be applied on top of accurate measurement results during measurement report evaluation. If measured results are already inaccurate or biased to be more optimistic, it is very hard for network to select the proper value of the offset, and as a result, the measurement report evaluations with the offset applied to the inaccurate measurements would be driven into unexpected outcomes. 
Proposal 1 RAN2 discuss if current measurement methods under macro-pico eICIC provides may suffer from degradation of measurement accuracy. 
2.4 Complementary ABS
Then it is asked how more accurate RRM measurement can be obtained regarding macro-pico eICIC scenario. When optimistic measured result is not essential, it is better to apply no measurement restriction. 

If we more focus on accuracy of measurements, we can consider the ‘complementary ABS’-applied measurement. The complementary ABS means the opposite pattern of ABS such that pair-wise XOR between ABS and complementary ABS generates the sequence of all ones. 
The intention of using complementary ABS is to obtain more accurate measurements by avoiding the use of protected resource for measurements. This complementary ABS can be applied whenever intended optimistic measured results are not essential among the cases above. Then we can have three measurement methods to apply for measurements of each case:
· 
Method1. Unrestricted measurements

·  
Method2. ABS-applied measurements

· 
Method3. Complementarily ABS-applied measurements (denoted as ABS)

For each case, desirable measurement method is elaborated as follows:
· 
RLM

· For PUE in pico cell CRE, ABS-applied RLM is essential to avoid RLF. 

· ABS is essential

· For MUE, it is desirable to apply no restricted RLM on serving cell for which the ABS is concerned

· No restricted measurement is most appropriate. 

·  
RRM 

· For PUE, ABS-applied RRM on serving cell measurement will generate more optimistic measured results

· ABS is applicable and desirable.
· For PUE, ABS-applied RRM on neighbour pico cell measurement will generate more optimistic measured results

· ABS is useful for early detection of neighbour pico cell

· For PUE, ABS-applied RRM on overlapped macro cell measurement for which the ABS is concerned will generate reduced accuracy of measured results

· No restricted measurement is most appropriate. 
· For PUE, ABS-applied RRM on macro neighbour cell for which the ABS is not concerned will generate more optimistic measured results

· ABS is applicable and desirable.
· For MUE, ABS-applied RRM on serving cell measurement for which the ABS is concerned will generate reduced accuracy of measured results. 

· No restricted measurement is most appropriate. 

· For MUE, ABS-applied RRM on neighbour pico cell measurements will generate more optimistic measured results

· ABS is useful for early detection of neighbour pico cell
· For MUE, ABS-applied RRM on other neighbour macro cell measurement will generate more optimistic measured results. 

· ABS is applicable and desirable.
In the table1, the measurement methods to increase measurement accuracy are summarised. 

Table1. Measurements considering macro-pico eICIC
	
	Serving RLM
	Serving RRM
	Macro neighbour RRM
	Macro neighbour RRM for which ABS is concerned
	Pico neighbour RRM

	PUE
	ABS
	ABS
	No restriction
	ABS
	ABS

	MUE
	No restriction
	No restriction
	ABS
	No restriction
	ABS


(Just for the simplicity, it is assumed to use ABS, not subset of ABS)
Proposal 2  RAN2 discuss if applying complementary ABS is useful to increase accuracy of measurements under macro-pico eICIC
3 Conclusion

In this contribution, we propose: 
Proposal 3 RAN2 discuss if current measurement methods under macro-pico eICIC provides may suffer from degradation of measurement accuracy. 
Proposal 4 RAN2 discuss if applying complementary ABS is useful to increase accuracy of measurements under macro-pico eICIC
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