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1 Introduction

In the Rel-10 WI on “Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE”, almost blank subframe (ABS) has been agreed as baseline TDM eICIC for macro-pico deployment with large cell range expansion (CRE) bias value. In this contribution, we discuss the detailed configuration of ABS in FDD systems.
2 Discussion
Following the definition of ABS [1]:
· All ABSs carry CRS
· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)
· No other signals are transmitted in ABSs.
· If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region. (MBSFN subframe carrying signal in data region shall not be configured as ABS).
With ABS, there are still legacy CRS interference, legacy signalling and channels (PSS/SSS/ PBCH/SIB1/Paging) collision problem. By both tx and rx based solutions [2], the impact of legacy CRS interference can be mitigated. As legacy signalling and channels transmit on fixed subframes, subframe shifting can effectively resolve the collision problem of the FDD systems by utilizing time difference between the aggressor and victim cells. While the configuration of subframe shifting and ABS should be well-designed to keep the effectiveness of the system. The following problems should be considered:
· How many subframes should be shifted by the victim cell
· Which subframe of the aggressor cell should be set as ABS
2.1 Number of subframe shifted
For FDD, PSS/SSS/PBCH/SIB1 is located at subframe #0 and #5. Paging may be transmitted on subframe #0, #4, #5, and #9. Both 2ms and 3ms shifting can protect the control channels (PSS/SSS/PBCH/SIB1) and paging of the victim cell. 
Observation: Shifting subframes by 2ms and 3ms can resolve the collision problems of PSS/SSS/PBCH /SIB1/Paging.
2.2 ABS setting
The setting of ABS can be classified into two kinds: full ABS and partial ABS. For full ABS, as defined in [1], all the REs of the aggressor cell except legacy CRS, signalling and control channels should be muted. For partial ABS, at lease the REs colliding with the position of the victim cell PSS/SSS/PBCH/SIB1/Paing transmission should be muted. 
The number of subframes to be configured as full ABS depends on the traffic load of the aggressor and victim cells. The configuration can be in a semi-static way, by which ABS configuration can be updated according to the state of the network. 
The setting of full ABS should consider the uplink synchronized HARQ process. For FDD, 8ms uplink HARQ RTT needs to be kept for the downlink PHICH transmission. Thus, the subframes to be set as full ABS should keep the 8ms cycle. 
Proposal 1: The subframes colliding with PSS/SSS/PBCH/SIB1/Paging transmission of the victim cell should be at lease set as partial ABS.
Proposal 2: The setting of full ABS should keep the 8ms RTT of the uplink HARQ transmission.
3 Conclusion

In this contribution, we have discussed subframe shifting and ABS setting of the FDD systems. We propose that:
Observation: Shifting subframes by 2ms and 3ms can resolve the collision problems of PSS/SSS/PBCH /SIB1/Paging.
Proposal 1: The subframes colliding with the PSS/SSS/PBCH/SIB1/Paging transmission of the victim cell should be at lease set as partial ABS.
Proposal 2: The setting of full ABS should keep the 8ms RTT of the uplink HARQ transmission.
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