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1. Introduction

In [1] priorities for WI carrier-based HetNet ICIC were agreed accordingly with the following table of HetNet interference scenarios:
	
	operational carriers selection
	Per UE carier selection for CA

	Macro -pico 
	FFS for pico

NO for macro
	YES for pico

YES for macro

	Macro – SC HeNB (coordinated)
	FFS for HeNB

NO for macro
	N/A for HeNB

NO for macro

	Macro – MC HeNB (coordinated)
	FFS for HeNB

NO for macro
	FFS for HeNB

NO for macro

	Macro – SC HeNB (uncoordinated)
	FFS for HeNB

NO for macro
	FFS for HeNB

NO for macro

	Macro – MC HeNB (uncoordinated)
	FFS for HeNB

NO for macro
	FFS for HeNB

NO for macro


Meaning that Macro to HeNB (coordinated) scenarios details need to be refined, and use cases analyzed, in order to proceed with solutions evaluation phase. 
In Release 11 two new ICIC mechanism are being used, in order to avoid interference in data and control channels, one based on carrier aggregation and other on Almost Blank Subframes (ABS). 
Current RAN3 WI [2] is focused on evaluation of the performance benefits of having interference management on carrier resolution between different BTS nodes in the defined HetNet environments.
Telefónica presented two documents in which advantages are mentioned on the use of ICIC signalling using CA technology for ICIC signalling, that may be applicable for both ABS or CA ICIC mechanisms. 
2. Current situation
Operators are expecting to handle the foreseen mobile data burst with the aid of Heterogeneous deployments, and HeNB are a key component in order to handle in-house generated traffic, offloading it from Macro-Pico deployment.

Therefore, the model foreseen for HeNBs deployment, include them in the coverage area of a Macro-Pico deployment. HeNB will provide very limited coverage and be placed indoor in an unplanned random way.

Currently this kind of devices is not being massively deployed by operators due to Interference problems, as shown in next figure
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Macro – HeNB  interference is the main bottleneck for HeNB deployment, and only two possible mitigation approaches are foreseen in Rel-11, the use of ABS and the use of CA techniques.

The use of a full carrier bandwidth to deploy HeNB, avoiding it use by Macro stations is a huge waste of very expensive resource operator assigned bandwidth. 
In conclusion for HeNB to be deployed a feasible ICIC Macro - HeNB mechanism is needed. 
3. Discussion

Coordinated HeNB may include a HeNB to HeNB X2 interface, by means of which inter HeNB ICIC could be coordinated, but Macro to HeNB ICIC need also to be addressed.

To address Macro to HeNB ICIC, information from Macro radio resource usage need to be known by HeNB. Current advanced femtos include some cognitive radio SON proprietary algorithms for radio resource, by listening to radio broadcast messages previous to femto initialization, and in case of severe interference. 

This technology is of limited value, since Macro Scheduler assignments of RBs is not predictable, and ABS or CA usage are not broadcast. The proposal is to include in the radio broadcast from Macro node information on ABS pattern, this could be made by using cross carrier signalling, relaying on UE in the cell, or even sending information in TDD for FDD systems.
H(e)NB are defined in TS 22.220 as: “ a Customer-premises equipment that connects a 3GPP UE over (E)UTRAN wireless air interface to a mobile operator’s network using a broadband IP backhaul”. On the other hand if ABS technology is need to be used for ICIC among HeNB and Macro, good time and frequency synchronization is needed, and since not all backhaul to HeNB is under operator control, and deployments are usually indoor (that is preventing GPS usage), OTA signalling seems to be the most straightforward procedure. 
This kind of information is similar to the information needed for Relays Radio resource management, therefore the Rel-10 control channel R-PDCCH could be used for signalling advanced RB utilization by Macro cells.

4. Conclusion
Proposal: to include Macro – MC HeNB (coordinated) scenarios as one priority scenarios, for which CA based ICIC techniques could be developed in the framework of the WI.
5. References

[1] R3-112286  The way forward for the carrier-based HetNet ICIC
[2] RP-110437 New work item proposal for Carrier based HetNet ICIC for LTE
[3] R3-112032 “OTA ICIC signalling”

[4] R3-111512 “Autonomous cross carriers signalling for HetNet ICIC deployments”

1

