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1
Introduction 
In RAN2 77bis meeting, it was agreed to wait for further guidance from RAN1 on cell detection issue. According to [1] [2], RAN1 agreed that “Rel-10 signalling can be used to assist cell search for victim cell detection issue”. However, whether Rel-10 signalling is enough and efficient needs further clarification. In this paper, we investigate possible signalling mechanisms for assisting victim cell detection by taking into account RAN1 and RAN4 agreements and requirements. 
2
Discussions
2.1 Background

The scenario where the assistant information needed for cell detection is represented as Figure 1. Due to severe interference from Macro cell to Pico cell on PSS/SSS in large biased (e.g, 9dB) CRE coverage, depicted as green area, UE cannot detect Pico cell promptly while moving towards to Pico cell. To support better victim cell detection, RAN1 paper [3] proposed to provide victim cell’s PCI information to UE by Rel-10 signalling; while RAN4 suggested supporting “PSS/SSS IC” capability in baseline receiver[6]. 
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Figure 1. Cell detection Scenario with one interfering macro cell
Current guidance from RAN1 is Rel-10 signalling can be used to assist cell detection. From our view, existing Rel-10 signalling may not well fit to this purpose, which is illustrated in following sections.
2.2 Acquisition of Neighbour Victim Cell Identity
R1-120542 [3] brought up one observation that the measSubframeCellList-r10 for measurement restriction in Rel-10 can be used to assist victim cell detection in Rel-11.The information element from TS36.331 [4] is cited here.
MeasSubframePatternConfigNeigh-r10 ::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Cond measSubframe

}

In Rel-10, measSubframePatternNeigh is configured to a specific UE to provide the measurement resource restriction information applied to neighbor victim cells indicated by measSubframeCellList. The purpose is to facilitate mobility performance in case of HetNet with ABS technique endorsed. With small bias configured, victim cell detection is not an issue for UE. That is to say, the measurement resource restriction information only helps UE to perform RRM/RLM/CSI measurement, but does not help on cell detection procedure.

Figure 2 shows a scenario with multiple Picos deployed in Macro cell. If this IE is reused to assist cell detection in Rel-11 feICIC, its configuration probably takes two steps. Before UE successfully detects any Pico cell, if no other assistant information (e.g., UE location) is available, Macro eNB is likely to configure a common measurement resource restriction pattern applicable to all Pico cells. After UE detects any Pico cell, Macro eNB could reconfigure it accordingly.
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Figure 2. Cell detection Scenario with more than one interfering macro cells
In above signaling procedure, the measSubframePatternNeigh does not help at all for cell detection. The only useful information is the measSubframeCellList. To reduce signaling overhead, in stage of cell detection, measSubframePatternNeigh is better to be removed. In other words, Rel-10 signaling is not very efficient to support Rel-11 cell detection issue. 
Observation 1: To support victim cell detection, measSubframePatternNeigh may need some modifications.
Another possible place to carry the PCI information of victim neighbor cells is CellsToAddMod in MeasObjectEUTRA IE, which is cited as follows. This signalling could carry both victim neighbor cells with large bias and aggressor neighbor cells with no bias. 
CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRange

}
To assist victim cell detection, it’s better to differentiate victim neighbour cell from other cells. And it’s also helpful if the victim neighbour cells’ in this list could be limited into a max number threshold. We understand such guidance should be provided from RAN4.
Observation 2: The difficulties of reusing CellsToAddMod to assist victim cell detection is whether victim cells should be differentiated from other cells and whether the number of victim cells should be limited into a threshold.
Taking both possible solutions (reusing measSubframePatternNeigh or CellsToAddMod in MeasObjectEUTRA IE) into consideration, the ambiguity in RAN2 is whether Rel-10 signaling is well defined to support victim cell detection. 
Proposal 1: RAN2 is suggested to clarify whether Rel-10 signalling is well defined to carry the PCI information of victim neighbour cells to assist victim cell detection. 
Proposal 2: It is suggested to consult RAN4 on whether victim cell should be differentiated from other cells and whether the number of victim cell should be limited into a threshold.
2.3 Acquisition of Neighbour Aggressor Cell Identity
The baseline feICIC receiver [6] defined in last RAN4 meeting mentioned that PSS/SSS IC may be supported for 9dB bias CRE. In order to perform interference cancellation, aggressor cells’ PCI information may be required as assistance. This assumption is deduced based on CRS IC technique, where the aggressor cell’s CRS related information is required for interference cancellation.

In case of the only aggressor cell is the serving cell as shown in Figure 1, no additional information is needed. However, for scenarios with multiple aggressor cells as in Figure 2, it’s better for macro UE2 to be aware of both macro cells’ PCI information. 
We see that this requirement should be clarified by RAN4. While considering it impacts the design of RAN2 signaling, it is suggested to ask RAN4 to confirm if neighbour aggressor cells’ PCI information is necessary for victim cell detection.
Proposal 3: It is proposed to ask RAN4 to confirm if neighbour aggressor cells’ PCI information is necessary to support PSS/SSS IC for victim cell detection.  We are glad to provide the LS if the proposal is agreed.
3
Conclusion 
In this paper, we analyzed whether Rel-10 signalling is efficient to carry victim cell information according to RAN1 LS. And then based on RAN4 progress, we discussed if aggressor cells’ PCI information is required to support PSS/SSS IC capability. Eventually, two proposals are given as follows:
Proposal 1: RAN2 is suggested to clarify whether Rel-10 signalling is well defined to carry the PCI information of victim neighbour cells to assist victim cell detection. 

Proposal 2: It is suggested to consult RAN4 on whether victim cell should be differentiated from other cells and whether the number of victim cell should be limited into a threshold.
Proposal 3: It is proposed to ask RAN4 to confirm if neighbour aggressor cells’ PCI information is necessary to support PSS/SSS IC for victim cell detection.  We are glad to provide the LS if the proposal is agreed. 
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