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1	Introduction
3GPP RAN1#77 meeting agreed on HetNet agenda item [1]. Small cells, also known as Low Powered Nodes (LPNs) are deployed to satisfy targeted coverage requirements particularly in indoor and urban scenarios where macro falls short of meeting the growing data rate demands. In [2], ideas for extending Neighbour Cell List (NCL) by adding new parameters are presented. [3] deals specifically with new proposed NCL parameters that address UL/DL imbalance problem. This contribution sheds more light on cell specific Time to Trigger and LPN power class.
2	Limitations of NCL in HetNets
Neighbour Cell List is defined per cell in the RNC in the radio network configuration database. Per cell implies that each cell in the network can have a unique NCL which reflects the other cells located in its vicinity. The entries in an NCL form ‘Measured Set’ and the candidates from such a set could form an active set.  
NCL was originally designed to accommodate homogeneous networks and the number of entries fit well to dense urban macro cell deployments. The current NCL supports following number of entries
· 32 Intra frequency neighbours (including the serving cell)
· 32 inter-frequency neighbours 
· 32 inter-RAT neighbours
This contribution deals with other limitations of the legacy NCL which was originally designed to cater for homogeneous macro cells. Besides limited size, such limitations include;
· Lack of LPN Specific Paramters. Available set of parameters only address macro cells.
· Lack of Dynamic Cell Specific Parameters. Certain parameters that can be dynamically changed to optimize certain mobility procedures targeted at small cell are not available in NCL.
· Lack of UE mobility state information. Apart from using dynamic NCL for UE mobility, this information can also be used to address other issues such as handover speed.
3 Handover Robustness with Cell Specific Time to Trigger
The NCL can be enhanced with a cell specific time-to-trigger (TTT) parameter that is used for intra frequency measurement events such as event 1A, 1B, 1C and can be suitably extended to even events 1E and 1F. Time to Trigger (TTT) values are currently fixed for a macro network and are specified based on measurement events as in the example below showing simulation requirements specified in 3GPP for HSPA HetNet Mobility:
	Event 1A, 1B, 1C TimeToTrigger [ms]
	1A 320, 1B:640, 1C:320

	Event 1D TimeToTrigger [ms]
	160, 320, 640



In conventional homogeneous networks, UEs typically use the same set of handover parameters (e.g. hysteresis margin and time to trigger (TTT)) throughout the network. However, in HetNet using the same set of handover parameters for all cells and/or for all UEs may degrade mobility performance. Moving users typically spend less time in a small cell in comparison with a macro. High-mobility Macro UEs may run deep inside LPN coverage areas before the TTT optimized for macro cells expires, thus incurring handover failure due to degraded signal to interference plus noise ratio (SINR). TTT optimized to counter ping-pong effects may also be unnecessary for high-mobility UEs when they quickly pass through the small coverage areas of LPNs. The ability to optimize TTT on a per cell basis (based on cell size/power class) provides more robustness to the handover process.
The advantage is that faster SCC is initiated by lower TTT, and the TTT can be adjusted to the cell size of the LPN. A smaller cell would require a lower TTT in case the UE is meant to be offloaded to the LPN. If the UE has the possibility to traverse through the LPN’s cell at high speed while staying connected to the macro, the TTT may be also set to larger values. A lower TTT could also be chosen when it is known, for e.g. by SON specific data, that the radio conditions in a given Hetnet deployment at particular spots degrades quickly. In such a case, the network may set a lower value of TTT based on cell specific parametrization. It is expected that the TTT may not be set for all the cells in the NCL and may not be set for each UE. In such cases the global parameter takes precedence.
4 Inter-Frequency Cell Discovery through LPN Power Class in UE
By providing the power class of the Inter Frequency cells through NCL, UE can have a better estimate of the presence of Inter Frequency cells in the vicinity of its macro and can therefore apply relaxed meassurment requirements for the second carrier.
5 Conclusions
This contribution highlights some of the issues related to small cell discovery in inter-frequency scenarios and proposes two solutions based on location based services. Following proposals should form a basis for the discussion.
Proposal 1: The extension of the NCL with a cell specific TTT should be discussed.
Proposal 2: The potential of the knowledge of LPN power classes in the UE should be discussed.
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