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Discussion and decision 
1 Introduction 
The objectives of the Rel-11 eICIC WI [1] are as follows:
· Finalizing the leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM 

· Based on system performance gains, RAN1 to first identify the scenarios for which UE performance requirements in the following two bullets will be specified  in terms of, e.g., number of interferers and their relative levels with respect to the serving cell,

· UE performance requirements and possible air-interface changes / eNB signalling to enable significantly improved detection of PCI and system information (MIB/SIB-1/Paging) in the presence of dominant interferers for FDD and TDD systems, and different network configurations (e.g., subframe offset / no-subframe offset), depending on UE receiver implementations - (RAN1, RAN4, RAN2)

· UE performance requirements and necessary signalling to the UE for significantly improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers (including colliding and non-colliding RS, as well as, MBSFN used as ABS, as well as, ABS subframe configurations) for FDD and TDD systems depending on UE receiver implementations. Improved detection based on air interface enhancements to be considered - (RAN1, RAN4, RAN2)

· Dominant interference applicable to both macro-pico and CSG scenarios and  with or without handover biasing

· As a second priority, study the following aspects:

· Data channel ICIC enhancements, e.g., FDM/TDM coordination and enhanced signalling for resource allocation; or supporting the application of single-carrier time domain ICIC mechanism on the frequency of SCell in Carrier Aggregation setting
· Higher layer enhancements, e.g., for idle mode operation, power saving and mobility enhancements (RAN1, RAN2, RAN3, RAN4)

· Uplink enhancements e.g. uplink interference mitigation for Macro-Pico and Macro-Femto

· Identify interference scenarios stemming from different UL/DL configurations or muted UL subframe configuration in TDD and corresponding  air interface change and CSI reporting requirements
· Dominant interference impacting on legacy UEs (Release 8/9/10)
In this contribution, we present our views on the following aspects of the Rel-11 eICIC WI:
· The leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM 

· Scenarios for Rel-11 eICIC

· Improved detection of PCI and system information (MIB/SIB-1/Paging) as well as improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers 

2 Discussions
The leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM 

Inter-freq TDM restricted RRM involves RSRP/RSRQ measurement of non-serving frequencies using Pattern 2 [2] for the non-serving frequencies. Pattern 2 for a non-serving frequency can correspond to the ABS pattern of a macro cell on the non-serving frequency (for measurement of neighbouring pico cell in a macro-pico deployment on the non-serving frequency), or the ABS pattern of a femto cell on the non-serving frequency (for measurement of neighbouring macro cell in a macro-femto deployment on the non-serving frequency).

The leftover work is mainly for RAN4 (performance requirements) and to a smaller extent RAN2 (measurement procedure change for inter-freq/RAT measurement). No remaining work for RAN1 is identified.
· No remaining work from Rel-10 on inter-freq/RAT eICIC is identified for RAN1.

Scenarios for Rel-11 eICIC
In Rel-10, eICIC has been restricted to the non-CA case. Nevertheless, it is understood that eICIC can be applied in conjunction with CA although eICIC features are only applicable to the PCell. Although the CA aspects of the WI have been identified as second priority in the WI, there seems no reason not to support eICIC also on the non-primary frequencies. This is in fact natural considering the fact that PCell configuration is UE-specific rather than cell-specific. There seems to be also no significant effort involved. Therefore, ABS and measurement restriction configuration for SCell(s) should be considered, i.e. Pattern 1 (for serving cell measurement), Pattern 2 (for neighbouring cell measurement) and Pattern 3 (for CSI measurement) should be extended to include the SCell(s).
· eICIC on SCell(s) should be considered in Rel-11.
The macro-pico scenario and macro-femto scenario have been separately considered in Rel-10. The ABS is either configured for the macro cell or the femto cell, but not at the same time. However, macro-pico-femto deployment is likely to occur in practice. Different situations are possible for the macro-pico-femto deployment, e.g. within the coverage of a macro cell, the femto cell can be located outside of the pico cell coverage completely, or inside the pico cell coverage or just inside the cell range expansion (CRE) region of the pico cell. There can of course also be cases involving a combination of the above. The implications of these different situations need to be studied carefully, for example: 
a. What is the relationship between the macro cell’s ABS and the femto cell’s ABS?

b. In Rel-10, a UE can be configured with one measurement restriction for serving cell measurement, one measurement restriction for an indicated list of neighbouring cells and 2 CSI measurement restriction patterns. Is this still sufficient for macro-pico-femto scenarios? 
c. Support for efficient reconfiguration of measurement restrictions due to UE mobility (RRC connected and idle). 
Addressing the above questions will require a joint effort by RAN1 and RAN2. 
· eICIC for macro-pico-femto deployment scenarios can be considered in Rel-11.
Further discussions on scenarios for which UE performance requirements are to be specified are presented in [3].
Improved detection of PCI and system information (MIB/SIB-1/Paging) as well as improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers 
Improved detection of PCI and system information and improved DL control and data detection and UE measurement/reporting, e.g. for interference-cancellation capable UE, in the presence of dominant interferers, shall be considered in Rel-11 eICIC. Assuming no subframe offset, the PSS/SSS/PBCH/CRS of the interferers can be removed from the received signals to improve the SNR of PSS/SSS/PBCH of the victim cell. If the CRSs also collide, the CRS SNR of victim cell can also be improved, thereby improving the detection of the PDCCH/PDSCH and improving the measurement of the victim cell. 
If the dominant interferer is a non-allowed femto cell, this enhancement allows the victim UE to maintain connectivity with the macro/pico cell. If the dominant interferer is a macro cell in a macro-pico deployment scenario, this enhancement facilitates the detection and handover to pico cells with range expansion. Without the interference cancellation capability, the UE might miss the pico cell with CRE altogether although it is within the extended coverage of the pico cell.  
Specifying the UE performance requirement is clearly an important part of the WI. However, it is also important to investigate any undesirable consequences as a result of introducing UE with interference cancellation capability in the network. One aspect to consider is that if unintended cells, i.e. cells with no CRE, are detected using interference cancellation, the RSRP measurement of the cell detected could be inaccurate due to the strong interference. It is shown e.g. in [4] that the RSRP value may dramatically increases due to the strong interference power. The inflated RSRP value may pass the configured reporting criterion and, as a result, the measurement may be sent by the UE which then may lead to handover initiation by the network. The handover may fail if the target cell is actually too weak. Therefore, method(s) to avoid handover to unsuitable cells should be studied.
· While improved detection of PCI and system information can be an important enhancement to eICIC, any unintended and undesirable consequences, such as attempt to handover to unsuitable cells, should be studied carefully.
3 Conclusions
Our views are summarised as follows:
· No remaining work from Rel-10 on inter-freq/RAT eICIC is identified for RAN1.

· eICIC on SCell(s) should be considered in Rel-11

· eICIC for macro-pico-femto deployment scenarios can be considered in Rel-11

· While improved detection of PCI and system information can be an important enhancement to eICIC, any unintended and undesirable consequences, such as attempt to handover to unsuitable cells, should be studied carefully.
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