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1 Introduction 
In the RAN2#72, the group reached the consensus that OAM may be sufficient tool to configure the correct femto ABS to femto cells and the OAM can indicate the femto ABS pattern(s) to the macro cell. Based on this consensus, this document investigates two provisioning method regarding femto ABS pattern configuration and its implications in order to conclude on the acceptable provisioning method. 
2 Discussion 
So far it is still unclear which kind of provisioning method regarding femto ABS configuration should be assumed for macro-femto eICIC in Rel-10:
1)  Different femto ABS for different femto cells is allowed

2)  Common femto ABS is configured for all femto cells (within some area)

In the following, each provisioning method is investigated with its pros/cons and the issues that need to be addressed.
2.1 Different femto ABS pattern for different femto cells is allowed
This solution allows the flexibility of using different ABS pattern by different femto cells. 
Good: Flexibility to optimize ABS pattern to individual femto cell

With this flexibility, it becomes possible that femto ABS is optimized to each femto cell such that femto cell performance and interference coordination with MUEs can be reasonably compromised. 
Issue(s) to address: incorrect femto ABS pattern assumed by macro cell under possible PCI confusion
This flexibility however may generate some problem especially when PCI confusion of femto cells exists. The problem is that macro cell may assume incorrect femto ABS for a femto cell if PCI confusion exists for the concerned femto cell. This problem is illustrated in Figured1. 
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Figure1. Incorrect ABS configuration due to PCI confusion of femto cells
In the Figure1, when macro cell receives measurement report from UE which approaches to the vicinity of non-allowed CSG cell that is subjective to PCI confusion, the macro may not identify the correct neighbour CSG cell. If two femto cells under PC confusion use different ABS patterns, then macro cell may configure inappropriate ABS pattern to the UE. Figure1 illustrates this situation. Even though MUE is subjective to the interference of femto cell A, macro cell may apply ABS pattern of the femto cell B due to PCI confusion.
Fortunately there is an existing procedure (without any enhancement) to be used to resolve this problem which is an SI reading procedure that is typically used for inbound handover. Then when macro receives measurement report detecting femto cell, macro cell can request the UE to report CGI of the femto cell, if PCI confusion is doubted. One thing that needs to be noted is that this SI reading procedure is performed toward clearly a non-member femto cell to address this issue while in conventional inbound HO, SI reading procedure is perform only toward hypothetically member cell. But anyway this SI reading procedure is possible network implementation, and there is nothing to change any specification for that. 
Proposal 1 RAN2 discuss if PCI confusion of femto cells challenges the provisioning method of allowing different femto ABS for different femto cells and if existing SI reading procedure is quite suitable to resolve this challenge. 
Implications

If each femto cell can have different ABS pattern, the macro cell needs to be informed of the configured ABS for each ABS. One method to inform eNB of femto ABS by UE assistance was proposed in [1][2], where UE acquires femto ABS from the femto cell and reports it to the macro, when requested. This is kind of on-demand acquisition of femto ABS. However this was not welcome at least for Rel-10, and instead OAM configuration was adopted for the release. In the following we take a look at the implication of OAM configuration in terms of eNB and OAM respectively.

1) eNB implication

One of the implications of the OAM configuration is that, from the eNB perspective, eNB should in prior have a kind of mapping table which specifies the link between femto PCI and the corresponding femto ABS pattern for all femto cells for which eICIC are considered. Then this mapping table is consulted when macro cell configures proper ABS to its MUE by strong interference is experienced due to non-member femto cell. This is sort of a strict eNB requirement on macro-femto eICIC management. 
2) OAM implication

This mapping table managed by eNB should be provided by OAM. Then if we look into such eNB requirement from OAM perspective, clearly it would be a bit burdensome for OAM to transfer to a macro cell every different ABS patterns of many femto cells under the macro cell. Furthermore, whenever one femto cell is newly installed, OAM may need to configure proper ABS pattern on the femto cell, if eICCI is considered, and then inform the configured ABS to the overlapped macro cell as well. If there is PCI change of a femto cell, for some reason, which has been involving in eICIC with macro cell, then this corresponding update should be made to the eNB’s PCI-ABS pattern mapping table in order to link the new PCI and corresponding ABS pattern. 
Proposal 2 RAN2 discuss if eNB can always remain up-to-dated on the list of femto cells that are participating eICIC and the corresponding femto ABS of each femto cell in the list, when different femto ABS is provisioned.
2.2 Common femto ABS is configured for all femto cells (within some area)
In this approach single ABS pattern is configured to all femto cells within some area to make situation quite simpler. 
Good: Simplicity of femto ABS provisioning and robustness to PCI confusion of femto cells
One of the good aspects of this approach is that provisioning of femto ABS seems quite simpler due to universally applied femto ABS for all femto cells. Due to its commonality of ABS across femto cells, there is no issue even when PCI confusion of femto cells exist.   
Issues to address: No chance of optimizing ABSs according to individual femto cell situation

However, such simplicity does not come for free. The nature of the commonality of ABS pattern prohibits the possibility to individually optimize the femto ABS to its own situation of each femto cell. For example, even in case the femto cell needs to focus on providing its member UEs with preferential service by maximizing its throughput, the common ABS does not allow the freedom of reducing ABS for the femto cell. For another example, even when a femto cell is well separated from the macro cell (so mutual interference effect is negligible), OAM may blindly configure the common ABS for the femto cell because OAM does not have sufficient knowledge on the femto cell’s location or mutual interference situation between the femto cell and MUEs nearby. As a result, such femto cell will unnecessarily sacrifice its performance. 
Issues to address: Prevented degree of freedom to control radio resource usage for customer-premise equipment

There is another consideration we may have to take: The common femto ABS seems to prohibit degree of freedom to control its radio resource usage of customer-premise equipment by HeNB owner. Since femto cell (HeNB) is basically customer-premise equipment, an owner of the femto cell may demand some degree of freedom in configuring its own ABS, e.g., how many ABSs of femto cell can be given up to relax interference to macro UEs or at least the ability to control whether to take part in eICIC. If this kind of freedom should be seriously considered for the femto cell, then common ABS may not be so straightforward to apply. 
Proposal 3 RAN2 discuss if the HeNB owner’s controllability of its HeNB regarding the ABS pattern or (at least) joining/disjoining eICIC should be supported, and how common ABS provisioning can coexist with the HeNB owner’s controllability
Implications

In the following, the implications of OAM configuration are also considered from eNB and OAM perspective respectively. 
1) eNB implication

Even with common femto ABS, eNB may need to manage the list of femto cells which are applying ABS, in order to determine whether the concerned MUE can benefit from ABS applied RLM/RRM in the vicinity of a femto cell. If the femto cell is not currently applying ABS, then it would be desirable not to configure ABS to the MUE. The list of femto cells should be solely provided by OAM unless we adopt a UE assistance method [1]. 
2) OAM implication

With the agreed ABS configuration by OAM, whenever femto cell is joining eICIC by starting to apply ABS due to e.g., new installation or HeNB-owner’s benevolence, OAM should indicate to the macro cell that this femto cell is available for eICIC. On the contrary, if applying ABS of femto cell is stopped by, e.g., HeNB owner’s command, OAM may need to indicate to macro cell that the femto is no longer available for eICIC because OAM is fully in charge of updating eNB’s list of femto cells to be considered for eICIC. If there are a number of HeNBs deployed and if femto cell owner’s control of whether to join eICIC should be allowed, then such update may need to be made very often. 
Proposal 4 RAN2 discuss if eNB can always remain up-to-dated on the list of femto cells that are participating eICIC, when common femto ABS is provisioned. 

Based on the proposals above, it is finally proposed that
Proposal 5 RAN2 decides which provisioning method of femto ABS configurations is more acceptable in Rel-10, with the two options 1) different femto ABS pattern or common femto ABS pattern 
3 Conclusion

In this contribution, we compare two provisioning methods regarding femto ABS configuration: 1) common femto ABS and 2) different femto ABS, and propose the followings: 
Different femto ABS provisioning: 
Proposal 6 RAN2 discuss if PCI confusion of femto cells challenges the provisioning method of allowing different femto ABS for different femto cells and if existing SI reading procedure is quite suitable to resolve this challenge. 

Proposal 7 RAN2 discuss if eNB can always remain up-to-dated on the list of femto cells that are participating eICIC and the corresponding femto ABS of each femto cell in the list, when different femto ABS is provisioned.
Common femto ABS provisioning:

Proposal 8 RAN2 discuss if the HeNB owner’s controllability of its HeNB regarding the ABS pattern or (at least) joining/disjoining eICIC should be supported, and how common ABS provisioning can coexist with the HeNB owner’s controllability
Proposal 9 RAN2 discuss if eNB can always remain up-to-dated on the list of femto cells that are participating eICIC, when common femto ABS is provisioned. 
Hence it is finally proposed
Proposal 10 RAN2 decides which provisioning method of femto ABS configurations is more acceptable in Rel-10, with the two options 1) different femto ABS pattern or common femto ABS pattern.
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