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1. Introduction

At the RAN1 #67 meeting in San Francisco, USA the following agreement was reached:
· Cell detection principles
· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias

· Higher-layer signaling is utilized to aid the UE

· RAN1 continues discussion about the details of necessary specification changes

· Handling of CRS interference 
· RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations

· Information on number of CRS ports of neighbor cell(s) is needed

· Information on which subframes in neighboring cell(s) the CRS is present (e.g. MBSFN configuration) is needed

Further, it was concluded at RAN1 #68 in Dresden, Germany that: 
· Rel-10 signaling can be used to assist cell search

In this contribution, we outline our views on the possible re-use of existing Rel. 10 signalling for network-assisted cell detection for 9 dB bias.
2. Network Assistance for Cell Detection for 9 dB Bias

As defined in TS 36.331, the MeasSubframePatternConfigNeigh-r10 field in the MeasObjectEUTRA information element is a list of physical cell IDs indicating neighbouring cells for which Rel. 10 time domain resource-restricted intra-frequency RRM measurements are applicable.

MeasSubframePatternConfigNeigh-r10 ::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Cond measSubframe

}

}

MeasSubframeCellList-r10 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange

In other words, MeasSubframePatternConfigNeigh-r10 contains a list of potential aggressor cells for UEs in the cell range expansion zone of a low power node. For such UEs, there is a significant imbalance between the received power of the serving cell (e.g., a picocell eNodeB) and dominant interfering cells (e.g., macro eNodeBs). If an enhanced Rel. 11 UE with interference cancellation capabilities solely relied on the potentially long list of cell IDs provided in MeasSubframePatternConfigNeigh-r10, this could result in unnecessary delay and power consumption. It would thus be beneficial, if the UE was signalled a short list of PCIs as a new information element—together with the already agreed information regarding the number of CRS antenna ports and sub-frames containing CRS—to further assist a UE in harsh interference environments due to cell range extension with large bias. 
The new information element could include, for example, in addition to the physical cell ID(s) of a set of dominant interferers bitmaps specifying the occurrence of CRS in the time domain and the corresponding number of antenna ports.
· A 1-bit field which indicates whether or not CRS is configured on all sub-frames.

· Alternatively, a 10-bit field which indicates whether or not CRS is present for each sub-frame of a radio frame. 20-bit or 40-bit fields could be defined for 2 or 4 radio frames, respectively.

· A 2-bit field indicating the number of CRS antenna ports corresponding to that dominant interferer chosen from the set of values {1, 2, 4}.
The above list, comprising of the PCIs, sub-frame configurations, and number of antenna ports of a set of dominant interferers, would be considerably shorter than the one in MeasSubframePatternConfigNeigh-r10 and would contain additional information to assist the UE and to reduce power consumption and latency resulting from its enhanced interference cancellation capabilities.
Proposal 1:
RAN1 should kindly ask RAN2 to provide a signalling mechanism which provides the PCI, sub-frame configuration, and number of antenna ports of a small set of dominant interferers to a UE with enhanced interference cancellation capabilities.
A UE in harsh interference condition due to cell range expansion with large bias could be further assisted in the process of cell detection, namely, the decoding of PSS/SSS and possibly PBCH, if the information conventionally obtained from these signals/channels, viz., cyclic prefix type, the number of antenna ports, the frame structure, and the MasterInformationBlock message, was provided to a UE for intra-frequency EUTRA measurements to weak cells such as above picocell eNodeB. Some of these are already relayed to a UE during a handover from an aggressor cell (e.g., macro eNodeB) to a victim cell (e.g., picocell eNodeB) as part of the RRCConnectionReconfiguration IE in the HANDOVER REQUEST ACKNOWLEDGE message. To assist Rel. 11 UEs with enhanced interference cancellation capabilities in the detection of  PSS/SSS/PBCH when these are heavily interfered with, the above parameters (cyclic prefix type, the number of antenna ports, the frame structure, and the MasterInformationBlock message) could be included in the MeasObjectEUTRA IE to provide the UE with this crucial information as early as possible.
Proposal 2:
RAN1 should evaluate the performance gains from providing the cyclic prefix type, the number of antenna ports, the frame structure, and the MasterInformationBlock message in the MeasObjectEUTRA IE.

3. Conclusion

Proposal 1:
RAN1 should kindly ask RAN2 to provide a signalling mechanism which provides the PCI, sub-frame configuration, and number of antenna ports of a small set of dominant interferes to a UE with enhanced interference cancellation capabilities.

Proposal 2:
RAN1 should evaluate the performance gains from providing the cyclic prefix type, the number of antenna ports, the frame structure, and the MasterInformationBlock message in the MeasObjectEUTRA IE.
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