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Introduction

In [2] it has been proposed for intra frequency LTE cells to remove the neighbouring cell list. For inter-frequency cells it has been proposed to only indicate the center frequency and let the UE detect the possible cells for measurement. In the following we discuss the impact of the removal of the neighbouring cell list and propose solutions / alternatives in order to reduce the size of the neighbouring cell list. In the following text an intra frequency cell is a cell on which the UE can measure and read the system information whilst simultaneously reading the paging channel on the cell that it is currently camping.
Impact of removal of the neighbouring cell list
For cell selection and reselection as well as cell search there has not been a final conclusion on the details of the procedure. For UMTS the detection and the measurement of intra frequency cells that the UE discovers is relatively simple, and does not depend on the number of cells to detect / measure. Our current assumption is that the situation for LTE should be similar.
In the normal process of cell selection / reselection the following steps are performed:

· Identification of cells / reception of neighbouring cell list
· Measurement of identified cells

· Reading of the system information of a cell that fulfils the selection criteria (which implies an interruption of paging reception for the case of inter-frequency cells)

· In case the cell is suitable based on the system information the UE considers the cell selection as successful
We note that the UE always needs to read the system information before the re-selection in order to verify the suitability of the cell (i.e. reserved cells, PLMN, forbidden LA etc.) which should be the same in LTE also.

The complexity that is removed from the UE due to the neighbouring cell list is mostly due to the fact that the UE can spare the reading of the system information of detected cells that are not included in the neighbouring cell list:

a)
The UE does not need to read the system information / reselect to some cells, e.g. cells that are anyway too far away, and that provide no safe coverage because they are e.g. only leaking in through a window.
b)
Cells that are not suitable due to PLMN, cells that are reserved / blocked etc.
c)
Cells that have different (small) cell power can be highlighted to the UE, e.g. cells with a small size and that are thus received by the UE with only small power / quality will be preferred due to an offset indicated to the UE. In the case that they would not be indicated explicitly in the neighbouring cell list the UE would probably discard them since the received quality is too low.
For the above reason we believe that just removing the neighbouring cell list is not possible without specific means to handle the above points a) and b).
 Possibilities to reduce the neighbouring cell list
In order to overcome the problems as highlighted above the following solutions can be envisaged:
Blacklist:

Obvious proposals for a) and b) are a blacklist. Cells that the UE is not allowed to select to would be listed in a blacklist. A problem exists when the blacklist becomes bigger than a corresponding white list. This approach is feasible for intra and inter frequency cells.
Indicating source cell in the target cell

For the case a) the UE could check on system information of the target cell whether the cell that it is currently camping on is indicated as a neighbouring cell of the target cell. If the source cell is not indicated as a neighbouring cell the UE would not be allowed to reselect. In certain scenarios, especially for big cells this can reduce the list of neighbouring cells, since obviously a big cell has more neighbouring cells then small cells. This also allows to broadcast cell specific offsets. However this does not remove the fact that the UE might unnecessarily read the system information of the neighbouring cell. This approach is only feasible for intra-frequency cells.
Partial Neighbouring list:
For the case c) it is sufficient to indicate only cells with different cell offsets and parameters compared to the default parameters. This approach is feasible for intra and inter frequency cells.
Combining of different cell info lists:
In the case that the UE is able to receive system information from different cells with different center frequencies simultaneously these cell info lists can be combined by the UE. This can reduce the number of neighbouring cells that need to be broadcast on one cell. This can be possible when e.g. 2x5 MHz cells are used instead of 1x10 MHz in order to be able to use HCS and to increase the overall capacity.
	
	Scenario a
	Scenario b
	Scenario c
	Comments

	Blacklist
	Yes
	Yes
	No
	

	Indicating source cell in the target cell
	Yes
	No
	No
	

	Partial Neighbouring list
	No
	No
	Yes
	

	Combining of different cell info lists
	Yes1
	Yes1
	Yes
	1 In the case that detected set cells are not allowed


Conclusion

In order to allow the reduction of the neighbouring cell list it has been proposed to remove the neighbouring cell list and to introduce a combination of blacklist, the possibility to indicate allowed source cells in the target cell, send partial neighbouring lists, or to create the neighbouring list as a combination of different cell info lists. It is proposed to discuss these possibilities and to decide which alternatives are attractive for LTE.
[1] R2-063385, Neighbouring cell list organization, LG Electronics Inc.
[2] R2-063305, Requirements on Cell Reselection in E-UTRA, Ericsson
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