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1 Introduction 
The mechanism of ABS for TDM based enhanced inter-cell interference coordination has been introduced in Rel-10. In TS 36.300 [2], the definition of ABS is captured as:
Almost blank subframes are subframes with reduced transmit power (including no transmission) on some physical channels and/or reduced activity. 
The reduced power and /or reduced activity transmission brings more flexibility towards the time domain ICIC comparing with no transmission. By using a proper reduced power, in case the TDM ICIC feature is deployed, the radio resource utilization of the ABSs can also be improved.
During last San Francisco meeting, RAN1 has verified the gain to utilize reduced power ABS for data transmission. And RAN1 proposed that it is needed for reduced non-zero transmission power on DL unicast control and data transmissions in ABS [3].
In this contribution, we discuss the mechanism to finalize power setting for low power ABS in FeICIC.
2 Discussion

As shown in Figure1 below, when a Macro configures ABSs for reducing interference towards Picos, the simplest way is to set same low power on configured ABSs .
· If the Tx power is set low enough, i.e. the signal transmission of ABSs will not incur unacceptable interference to pico 1 and other picos which are farther from the Macro.

· As it is discussed in [4], it is not the best way for low power ABS to take advantage of the power resources.
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Figure1: Same transmit power on configured ABSs
As shown in Figure2 below, an efficient way for improving resource utilization is to set various transmit power level on different ABSs to protect different picos.
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Figure2: Different transmit power level on different ABSs for protecting different picos
· If the Tx power P1 is set forABS1, the signal transmitted on ABS1 will not severely interfere with the signal transmission of Pico1 and Pico2~5, and all the Picos can use the subframe protected by ABS1 for victim UE’s transmissions.

· If the Tx power P2 is set for ABS2, the signal transmitted on ABS2 will interfere with that of Pico1, but will not severely interfere the signal transmission of Pico2~5. In this case, the Pico2~5 can use the subframe protected by ABS1 for victim UE’s transmissions, but Pico1 can’t.
Hence, a flexible method of ABS power setting can save more radio resources for Macro.  The setting of Tx power setting level for different ABSs should be based on some relevant information of the interfered Picos, including the location and the value of CRE (cell range expansion) [4].
· Location and interference: Pico UEs experience different interference levels for the same Tx power of Macro, with different distances from Macro to Pico;
· CRE value: UEs served by the Pico with different CRE values experience different interference for the same Tx power of Macro;
Proposal 1: The proper Tx power of ABSs should be based on some relevant information of the interfered Picos, including location, interference and CRE value. The Tx power of different ABSs can vary according to these considerations.
How to set the ABS power will be the key issue to achieve low power ABS transmission. Since all the factors including location, interference and CRE value can vary, e.g. in the real network said location will be impacted when Pico tuning its CRE bias to offload UEs from Macro to itself. So to set ABS power at a fixed setting from OAM will probably not be optimal. X2 information exchanged from Pico to Macro can help optimize the ABS low power setting, and it will be comparatively faster than OAM setting. 
An X2 ABS power setting mechanism is shown in Figure 3 below. The Pico requests a maximum value of ABS power which will not interfere with itself. The reason for the Pico to requests ABS power is that the Pico is fully aware of its interference situation. This interference situation implies how high an ABS power can be tolerated, without causing excessive interference to the Pico’s UEs.
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Figure3, the power setting procedure of Reduced Power ABS
Therefore we propose RAN3 to discuss and adopt the scheme that the Pico requests a power level for ABS, and then the Macro can configure a specific ABS Power, based on the different requests from all impacted pico cells.
Proposal 2: the Pico requests its “Max-tolerable ABS Power” to the Macro and then the Macro configures a reduced power ABS based on the requests from different impacted picos.
Furthermore, a Macro eNB that would like to efficiently take advantage of the resource of ABSs to serve its own UE’s traffic demand, this Macro can set a minimum transmit power threshold on the reduced power ABS. This can guarantee a reasonable trade-off between the protection ability for the Pico, and resource efficiency of the Macro, based on Macro cell’s traffic load and UE’s distribution. 
3 Proposal
This paper describes the issue related to the Tx power setting of ABSs, and gets the proposals below:
Proposal 1: The proper Tx power of ABSs should be based on some relevant information of the interfered Picos, including location, interference and CRE value. The Tx power of different ABSs can vary according to these considerations.
Proposal 2: the Pico requests its “Max-tolerable ABS Power” to the Macro and then the Macro configures a reduced power ABS based on the requests from different impacted picos.
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