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1 Introduction
During RAN4#52 meeting, the proposed way forward on HeNB interference management issues [1] was agreed. This document provides the summary of classification of HeNB interference management methods and proposes the further way forward in Rel. 9 and Rel. 10 time scales, respectively.
2 Summary of classification on FDD HeNB interference management methods
Table 1 shows the summary of classification on HeNB interference management methods in terms of the following items:
· Interference scenarios
· What is required in the specifications
Table 1 Summary of classification on HeNB interference management methods
	Interference scenarios
	Outline
	What is required in the specification
	DOCOMO’s view
	….’s view

	#
	DL/UL
	Agressor

-> Victim
	
	
	
	

	1
	DL
	HeNB->MUE
	HeNB power control based on path loss between HeNB-MeNB [25], [39]
	This method can be made only in HeNB.
	HeNB power control is feasible since the similar method can be applied to HNB.
	

	
	
	
	Scheduler coordination between HeNB-MeNB with channel measurement [30]
	This method can be made only in HeNB.
	Actual achievable gain is unclear.
	

	
	
	
	Scheduler coordination between HeNB-MeNB with X2 signalling between HeNB-MeNB [35],[36]
	X2 interface and new signalling are necessary.
	Reasonable gain would be achieved by the reliable signalling. This should be studied in Rel. 10 time frame in order to verify its actual gain in more details.
	

	
	
	
	MeNB control channel (PBCH, SCH, PCFICH, PDCCH, PHICH) protection by frequency partitioning  / time synchronization between HeNB-MeNB [13], [32], [33]
	This method can be made only in HeNB.
	Control channel protection is necessary by a certain appropriate methods. It would be questionable whether this method would be sufficient or further improvement would be needed.
	

	
	
	
	Enhanced UE behaviour [33]
	New signalling and new UE behaviour for PDCCH decoding is necessary.
	Comparable effect considering cost impact should be further studied in Rel. 10.
	

	
	
	
	Distance based power control [23]
	This method can be made only in HeNB.
	Actual achievable gain is unclear.
	

	2
	
	MeNB->HUE
	Scheduler coordination between HeNB-MeNB with X2 signalling [32], [33]
	X2 interface and new signalling are necessary.
	After advantageous effect is shown clearly, X2 interface and new signalling should be specified.
	

	
	
	
	Enhanced UE behaviour [33]
	New signalling and new UE behaviour for PDCCH decoding is necessary.
	Comparable effect considering cost impact should be further studied in Rel. 10.
	

	3
	
	HeNB->other HUE
	Scheduler coordination between HeNBs [11], [12], [27]
	For adaptive frequency reuse, additional interface and protocol between HeNB and MeNB are required.
	After advantageous effect is shown clearly, X2 interface and new signalling should be specified.

Low-priority scenario
	

	4
	UL
	MUE->HeNB
	Receiver dynamic range of HeNB [6]
	HeNB receiver dynamic range of RAN4 spec is required.
	Expansion of dynamic range of HeNB should be studied well since same concept was applied to HNB.

High priority scenario
	

	
	
	
	Enhanced UE power control with channel measurement [7]
	This method can be made only in HeNB.
	High priority scenario
	

	
	
	
	Frequency partitioning between HeNB and MeNB [21]
	Additional UE reporting
	After advantageous effect is shown clearly, new signalling should be specified.
	

	5
	
	HUE->MeNB
	HeNB makes HUE TPC dependent on OI [18], [28], [38]
	OI is already specified but X2 for HeNB is not specified.
	Advantageous effect is shown clearly.
	

	
	
	
	HeNB makes HUE TPC dependent on pathloss difference between HeNB-MeNB [29]
	Changes of UE TPC behaviour or new signalling for pathloss from UE to eNB are required.
	Advantageous effect is shown clearly.
	

	
	
	
	Enhanced UE power control with channel measurement [7]
	This method can be made only in HeNB.
	Advantageous effect is shown clearly.
	

	6
	
	HUE->other HeNB
	
	
	Low-priority scenario
	


Based on Table 1, we propose the following way forward:
· Basically, if not only having X2 interface for HeNB but also changes of UE behaviour specified in RAN1 specs and new RRC signalling are required, firstly advantageous effect should be shown clearly. 

· For Rel. 9, the above changes might be a little bit difficult considering the tight schedule for LTE Rel. 9 WI. So in Rel. 9, RAN4 had better to focus on the method which can be made only in HeNB.
· For Rel. 10, the methods with X2 interface, new RRC signalling, and changes of UE behaviour in RAN1 specs should be studied in more details in order to verify the actual gain and the complexity more accurately.
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