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1. Introduction

In RAN 2 #72 meeting, we agreed that femto cells have different ABS patterns in the same macro [1]. It is due to the fact that the coverage of a femto cell is limited in general and therefore the number of victim MUEs(macro UE) in the vicinity of the femto cell may not be large when it is compared to macro or pico cells.
To protect macro downlink transmission from the femto eNB’s aggression, in RAN 1 #62 meeting, it was agreed that power setting and time domain solution should be used at femto eNB. The TDM solution would be built by designing ABS pattern at femto cell. By using ABS pattern, MUE will experience large variations on SINR at each subframe, and this could affect RLM/RRM/CSI measurement. Thus, we need to restrict MUE measurements according to ABS pattern in femto cell. However, since X2 interface does not exist between MeNB(macro eNB) and femto eNB, the ABS pattern cannot be shared between macro and femto. If MUE is under strong interference from femto cell, it may experience a deadlock situation where the MUE does not detect RLF correctly. Therefore in this contribution, we discuss a solution for informing MeNB femto-specific ABS pattern for measurement restriction. 

In our view, there is an example of macro-CSG femto scenario as shown figure 1. 
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Figure 1. Macro-CSG femto scenario
2. Necessity to trigger ABS of CSG Femto
It needs to be considered whether ABS has been used or not in CSG femto. If MUE is under strong interference from the femto that hasn’t used ABS, it is necessary to request to use ABS. Therefore when a MUE moves in the vicinity of a CSG femto in figure 1, the femto cell needs to event-trigger to use ABS pattern as proposed in [2][3]. So UE in the vicinity of CSG femto should send a request event-signal for using ABS to the CSG femto.  
3. Methods to inform femto-specific ABS pattern
Though it is not a major case, MUE in femto’s coverage may have measurement restriction based on femto’s ABS pattern. Since there is no X2 or S1 coordination between femto and macro and a femto cell has different ABS, MeNB could not know which ABS pattern is used by the femto. Therefore solution is needed to let MeNB know the femto-specific ABS pattern of femto to where MUEs are close. 
Because only MUE in the vicinity of a CSG femto can know information about femto, UE exposed to interference from non-allowed CSG femto should get ABS pattern of femto and report the existing CSG femto and the ABS pattern to serving cell.
Scheme 1: MUE could read the ABS based on PCI of femto and report the ABS pattern to MeNB.
Scheme 1 is the simplest method. Femto’s ABS pattern can be derived by PCI [3] and ABS pattern based on PCI/PCI group of CSG cells can be assumed to be known. If MUE could read the PCI, it can report the ABS pattern or PCI to MeNB. It can achieve a significant simplification in using ABS pattern of CSG femto. But this method can configure only a single ABS pattern for each femto. If femto need to shift ABS pattern, it is considered that PCI of the femto may be changed (FFS).
Scheme 2: MUE could read the ABS bitmap pattern information via femto’s SI and report the ABS pattern to MeNB.
In the last meeting, we agreed that bitmap pattern is used to indicate ABS pattern of macro cell to pico cell through X2 signaling [4]. Size of bitmaps matches the size of ABS pattern. Thus, ABS bitmap pattern information of a femto can be transmitted through SIB-1 or SIB-2 by femto [5][6]. 
The scheme 2 is that MUE can read the ABS bitmap pattern information via femto’s SIB and report the ABS pattern to MeNB. This method has the most flexible but cause too much overhead. The reason of overhead is that MUE needs resource for report bitmap information to serving eNB and the femto should extend periodic SIB-1 resource for broadcasting ABS pattern to UE due to the absence of X2 interface between macro and femto. In our view, this scheme is not desirable. 
Scheme 3: MUE could read the ABS mapping table pattern information via femto’s SI and report the ABS pattern to MeNB. 

Macro-femto eICIC has master/slave relation. After macro ABS information is informed to all femto nodes, femto’s ABS will be decided based on the macro cell’s ABS decision [7]. Some proper limited ABS patterns of femto could be made based on the information. The candidate patterns can be configured with blanking rate and expressed by mapping table. These patterns can be assumed that are shared between eNBs.

The scheme 3 is that MUE can read the ABS mapping table pattern information via femto’s SI and report the ABS pattern to MeNB. With this method, this ABS mapping table pattern information could be transmitted by femto through MIB, not only via SIB-1 or SIB-2. ABS patterns used by femto can be indicated mapping table and then transmitted though 10 spare bits of MIB defined as below in [8]. 
MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),


spare







BIT STRING (SIZE (10))
}
More reliable detection is possible by reading MIB because UE could detect PBCH more reliably than PDSCH. To use existing spare resource of MIB does not cause RRC signaling overhead. This scheme is simple and femto could apply several ABS patterns. 
In table 1, comparisons of these three schemes are summarized.
Table 1. Comparisons of each scheme under macro-femto case 
	Based on PCI
	Pros
	-Least signaling overhead

	
	Cons
	-Least flexibility at changing femto ABS patterns
-Limitation at configuring femto ABS patterns

	Based on 

bitmap pattern information 
	Pros
	-Most flexibility at changing femto ABS patterns
-No limitation at configuring femto ABS patterns

	
	Cons
	-Most signaling overhead

	Based on 

mapping table pattern
information
	Pros
	-Moderated signaling overhead

-Moderated flexibility at changing femto ABS patterns

	
	Cons
	-Limitation at configuring femto ABS patterns


4. Conclusion
This contribution assumes that femto cells have different ABS patterns and MeNB should know femto’s ABS pattern. We mainly discussed methods to inform femto-specfic ABS pattern in macro-femto scenarios. We concluded that scheme 3 is more preferable because it could be a compromised solution between flexibility and overhead. 

Finally, we need more research for remaining issues related with below points on macro-femto scenarios.
· Considering legacy UE

· Considering IDLE mode
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