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1. Introduction
In RAN1#62 meeting, Way forward [1] was concluded none-backhaul coordination(X2, S1) as the baseline of Macro-Femto scenario. 
In this contribution, we discuss the possible solutions of Macro-Femto coordination method. Some of the solutions are the issues of equipment implementation only, but others are related to OAM and SA5 specifications.
2. Overview of the coordination interfaces for Macro-Femto
The following Fig.1 gives an illustration of Macro-Femto Coordination interfaces including OAM, X2 and S1.
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Fig.1 Macro-Femto Coordination Interfaces

* According to RAN3 meetings, for non-CSG HeNB and eNB, independent X2 and X2 via HeNB GW are discussed (not concluded yet). However, no X2 interference between CSG HeNB and eNB is discussed and concluded due to mobility project emphasis. In RAN1, for interference analysis, only CSG HeNB is considered in this WI.

Based on the coordination manner and existing interface, there are possible 8 solutions grouped to be 3 classes as follow: 
· Solution 1-1: Predefined in HeNB equipment by Operator ;

· Solution 1-2: Defined by HeNB by monitoring the  broadcasting of MeNB;
· Solution 2: Defined by HeMS following vendor manner-no specification needed;

· Solution 3: Defined by HeMS via type1 interface -specification on 32.592;
· Solution 4: Defined by NRM IRP via type2 interface - specification on 32.786 or 32.766;
· Solution 5: Coordinated by EM and NM like ANR(32.511);
· Solution 6: Coordinated by S1;
· Solution 7: Coordinated by X2.
3. Possible coordination solutions and analysis
3.1. Defined by Femto it-self
Solution1-1 is toset the subframe pattern and coordination parameters by operators before deliver the HeNB to customers. It does not relat to any specification. The correct location information is required and the relative MeNB parameters must be acknowledged when pre-setting the coordination parameters.  When the HeNB location is changed, or time domain pattern of Macro is reset, HeNB parameters must be reset due to the changed coordination requirement for interference avoidance, load balance and so on.  From this point of view, it is not a very practical solution for the flexibility reason and the cost of parameters reset. 
The solution 1-2 requires Macro NodeB broadcasting its coordination setting via system information, e.g. SIB. When the Femto is switched on, during its initiation, it can monitor the broadcasting to get the information and set its time domain coordination parameters. If the macro changes its subframe pattern, the Femto needs to periodically hear the update of system information. 
Since solution 1-2 needs Femto to read the broadcasting no matter at the initiation stage or periodical update stage, possible standardization for HeNB is needed. 
3.2. Predefined by OAM

There are 3 possible coordination solutions through OAM by different coordination levels.
By solution 2, the coordination pattern and other parameters are defined by the EM as intra-vendor manner through type1 interface.  The knowledge of the Macro and Femto location information and Macro subframe pattern are needed.
In SA5, different from the case of EM to Macro Node-B，the capability of EM to manage the HeNB from different vendor is required by most of the operator. The type 1 interface is standardized in TS 32.591, TS 32.592 and TS 32.593. By solution 3, the coordination pattern and other extra parameters can be defined and extended as the parameters in type1 interface solution settings. This needs LS from RAN to SA5 for specification issue.
Solution 4 is a more joint predefined solution. The coordination pattern and parameters are predefined as network management. That means the related parameters will be specified in type2 interface (intf-N). It may have specification impact on NRM IRP solution set of SA5 32.766 or 32.786.
3.3. Coordination
Solution 5 is a SON-like solution. The EM of the MeB sends the subframe pattern to NM through Notification interface as the SON ANR procedure. Then NM detects the neighbouring Femto of the Macro and sets the corresponding parameters through type2 and type1 interface to HeNB. Since this is a SON issue, it could be discussed in SA5 in later release.
Solution 6 and Solution 7 are coordinations through X2 and S1 interface, they are the most flexible solutions but they need RAN3 conclusion on X2 interface for the CSG HeNB. This is not the baseline of this version as the WF agreed in the last meeting.
3.4. Comparison of the solutions
	solutions
	flexibility
	complexity
	specification

	1-1 Predefined in HeNB
	Low
	Low
	None

	1-2 Through Radio hearing
	High
	High
	HeNB capability

	2 Defined by EM as inner vendor manner
	Medium
	Low
	None

	3 Defined by EM as common interface
	Medium
	Low
	SA5,type1 interface

	4 Defined by NM as type2 interface
	Medium
	Low
	SA5, type2 interface

	5 Coordination as SON
	High
	Medium
	SA5, SON

	6 Coordination through X2
	High
	Low
	RAN3, X2

	7 Coordination through S1
	High
	Low
	RAN3,S1


4. Conclusion
In this section, we discuss the possible solutions of the Macro-Femto coordination method. Solution1-1 is more like an implementation issue but it has low flexibility and it is not easy to be managed. Solution 1-2 is decided by the HeNB capability and increase the equipment complexity.  As the baseline of no back-haul coordination, Method1-2 and 3are preferred. As the conclusion of SA5 on specification of the type1 interface to enable the management of diversity HeNB from the different vendor,. From this point of view, the solution 3 is on the trend.
Method 4 and Method 5 are more related to the SA5 and they are suggested to be studied in later release in SA5 or RAN3.

Method 6 and Method 7are the most flexible solutions and may be considered in later release if the X2 interface is decided in RAN3.
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