3

3GPP TSG RAN WG2 #56
Tdoc R2-063385
6th - 10th November 2006

Riga, Latvia
Source: 
LG Electronics Inc.
Title:

Neighbouring cell list organisation
Agenda Item:
11.7
Document for:
Discussion & Decision

Introduction

Cell selection and reselection has been discussed in several documents, and whilst it is generally agreed that the current principles should also be applicable to UMTS several aspects that should be further investigated are highlighted such as the suitable measurements due to the different modulation scheme, cell selection delay at transition between active and idle state and during cell reselection as described in [1], the need for a more accurate handling of cell reselection in the case of HCS [2] and the need for load balancing between different RATs and / or frequencies with a UE granularity [3].
UE complexity and overhead

The UE complexity is due to the requirements of the number of different cells on which the UE is required to measure, i. e. the number of cells in the same or different RATs and the number of cells on the same or different frequencies. It is generally acknowledged that measurements on intra frequency cells have less impact compared to the measurements on the UE complexity and battery lifetime due to the fact that those measurements can be performed during the reception of paging. Inter frequency and inter rat measurements require the activation of the receiver during additional periods of time and thus impact the standby time of the UE, and should be limited as much as possible.
Hierarchical cell structures allow to increase the capacity by using an increased number of pico cells used by low mobility UEs, whereby high mobility UEs camp on larger cells to reduce the number of cell reselections. At the same time the use of hierarchical cell structures increases the number of neighbouring cells that need to be broadcast in system information, and thus increases the overhead and the delay due to the reception of system information. Especially in the case of the use of small bandwidths available for LTE the overhead / delay due to the neighbouring cells increases. This is true for the overhead that will be introduced in LTE as well as the overhead introduced in UMTS and GSM. Therefore we believe that it is important to reduce the number of cells that need to be broadcast in LTE, as well as in GSM and UMTS.
Areas for investigation
Detected set cells

If the size of the neighbouring cell lists is reduced this means that not all neighbouring cells that might be available for reselection will be available in the neighbouring cell list, and thus it is necessary that the UE is allowed to select to neighbouring cells that are not included in the neighbouring cell list of the cell that the UE is camping on. Currently in the [4] its states that:
“
-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

-
Cells listed in the serving cell system information broadcast are searched and measured by the UE; it is FFS whether the UE can search and measure cells that are not listed in system information;

-
The attributes to be measured for E-UTRAN cells are FFS;

“

We believe that we should conclude that a UE should perform measurements also on cells that are not listed in the serving cell as proposed below:
“

-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

-
Cells listed in the serving cell system information broadcast are searched and measured by the UE; specific mechanisms to opimize search and measurements on cells that are not listed in system information are required;

-
The attributes to be measured for E-UTRAN cells are FFS;

“
We see different possibilities in that case:
· UEs regularly search for neighbouring cells and measures detected cells, possibly based on a trigger sent on system information of the current cell the UE is camping on
· The UE is assisted with the frequency information of the potential neighbouring cells to which the UE is a priori allowed to reselect
· Other mechanisms to reduce the complexity to measure on neighbouring cells
Restricted measurements

On the other hand we believe that it is worthwhile to extend the measurement rules, i.e. to limit the number of cells that the UE should measure on. Today in [4] it states that:
“

-
Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria. The criteria and rules relating to which measurements may be omitted are FFS;

”
We believe that it is possible to generalize this method if the UE is aware of the relations of coverage between cells in different RATs / cells on different frequencies. In the example of a localized pico cell on a different frequency compared to the frequency on which the UE is already camping it is only worthwhile to start measuring on this pico cell when the UE enters in the area of coverage of such a cell. The UE can determine this if it has knowledge on the coverage relation of cells in different frequencies / rats compared to the cells that are located in the same frequency. 
This could be done e.g. by :
· mandating measurements on inter frequency / inter rat cells only if a set of intra frequency cells are above a threshold, e.g. when the UE is moving in the direction of the inter frequency / inter rat cell
· mandating measurements on inter frequency / inter rat cells only if a set of inter frequency cells are above a threshold, e.g. when a cell which is hierarchically higher is of a given quality
Thus we propose to enlarge the above statement to:
“

-
Measurements on certain neighbouring cells may be omitted if the serving and / or certain neighbouring cell attributes fulfil particular search or measurement criteria. The criteria and rules relating to which measurements may be omitted are FFS;

”
Combining of neighbouring cell lists
In order to take advantage of hierarchical cell structures although cells with high bandwidths are supported in LTE operators may choose rather two cells with smaller bandwidth and different coverage. One of the problems related to doing so is the fact that the size of the neighbouring cell list will increase. However due to the fact that a UE is able to receive large bandwidths it might then be able to receive system information and neighbouring cell lists from cells on different frequencies. In order to reduce the size of the neighbouring lists it should thus be discussed whether neighbouring cell lists from different frequencies can be combined.
Conclusion
We propose to include mechanisms to reduce the overhead due to the neighbouring cell info lists and mechanisms to limit the UE measurements. We propose to discuss these areas and to include the proposed changes to the TR.
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