3GPP TSG-RAN WG2 Meeting #56-bis
R2-070109
Sorrento, Italy
15 - 19 January 2007
Agenda item:

5.9
Source:
Nokia
Title:
Control of UE Measurements for Network Self-configuration and Optimization
Document for:

Discussion and Decision

1
Introduction

Network configuration and optimization are time consuming and complex tasks and it is desirable that at least a part of it could be made as automatic as possible as proposed e.g. in [1]-[6]. In order to make network self-configuration and optimization successful some standardization work is needed, especially UE support in these operations need to be standardized in detail.  The content of the neighbour list of each cell is one area, which has utmost importance for good handover and cell re-selection operation and for the whole system performance. As it is only the terminal itself, that can accurately know what cells it is able to detect in a certain location, it is expected that the search of new neighbour cells is an area where where UE support is needed. Thus, one of the UE tasks to support network self-configuration and optimization is the search of neighbour cells outside the current neighbour list of the serving cell.
Normal user equipment (UE) can easily be used to assist network self-configuration and self-optimization if the UE is able carry out measurements on the serving cell, the neighbour cells and the search of neighbour cells outside the current neighbour list. However, even if the extra measurements is limited to situations where the network setup has been changed (new or modified cells), continuous search, particularly of  neighbour cells outside the neighbour list, will use the UE resources, most notably the battery power more than normal neighbour cell measurements used for supporting handover or cell reselection evaluation. Furthermore, this type of blind neighbour cell searches may also degrade the performance of normal neighbour cell measurements used for handover and cell reselection purposes. If the network is allowed to use the UE measurement capability for supporting network self-configuration and optimisation continously without any limitations, it is likely to have unacceptable negative impact on user experience of terminal performance and in some scenarios on system performance as well. As the amount of measurements needed to get a statistically sufficient amount of data for the configuration and optimization may be huge and it is hard to guarantee that also the rarely used areas within the cell have been visited by at least a few mobile devices, it is important to limit the amount of the UE measurements used for network self-configuration and optimization purposes to an acceptable level in each UE. In this contribution we discuss terminal impacts caused by its support in network self-configuration and optimization and possible way of limiting negative impacts UE on an acceptable level.
2
Measurement Requests and Reports for Network Self-Configuration
It is quite clear that all mobile devices can not measure the network beyond the neighbour lists all the time even if they were capable of doing so. Instead we believe that these extra measurements should be based on separate measurement requests in order to be able to control UE impacts. The measurement requests should be sent to the UE only when and where the network has not been configured or optimized properly yet, i.e. in new or modified cells or in cells that are close to such cells. For instance, a measurement request may be
· A request to measure the strength a given neighbout cell

· A request to search for cells on a given frequency and report the strength of the cell or just whether a cell was detected

· A request to scan a given range of frequencies for any cells and report as above
If the UE is equipped with a positioning functionality, the UE position may be reported with the measurement report. In addition, if the positioning is widely available, the measurement requests can be directed to the terminals in those areas of the cell where the amount of the measurement data is not yet sufficient. Such measurement requests could also be broadcast on the BCH to reach all the possible terminals in the area to complete the measurement data acquisition. However, broadcast channel measurement request need to be carefully be designed so that measurement burden to terminals is not continuous. 
3
Limiting the Number of Self-Configuration Measurements
To limit the excessive use of the UE resources and keep the battery life time at an acceptable level, the measurements must be limited to such a level that they will consume only a fraction of the power of the UE. Next we have listed some ideas that could be utilised for minimising the negative impacts of UE measurement support for network self-configuration and optimisation purposes on UE performance.
· The amount of recent extra measurements per UE should be so that the measurement load is distributed fairly and evenly on all the devices within the cell

· It should be possible for a UE to utilise its battery status for limiting the amount of measurements so that a UE with a low battery could measure less than one with full battery or an external power source

· The speed of the user data transfer at the time is also useful indicator whether and what kind of measurements a certain UE can be requested to perform. As it is relatively easy to carry out serving frequency layer measurements when the traffic rate is high while it is easier to carry out measurements of non-serving frequency layer or inter-RAT neighbour cells in a low-traffic situation.

If the network were to follow the the criteria, it would need a substantial database and excessive resources to update the data. As the UE has the best knowledge of  most of  the criteria mentioned above, it should store the necessary details about the measurement history and make most of the the decisions on the limitations. The network would still be the active party in the self-configuration and optimization and it has the most control of the overall measurement allocation. 

Upon receiving a measurement request, the UE may
· Delay the execution of the request, if one or more of the criteria above are fulfilled. The length of the delay naturally depends on the UE’s degree of ability to carry out the requested measurement.

· Slow down the execution of the measurements, especially according to the user data transfer rate

· Carry out the request only partially if it is, for instance, a scan of all frequencies

· Decline the request altogether, if the battery status is critical or the UE has been stationary for a long time

If the UE cannot reply to the measurement request promptly, if could notify the network about the fact, so that the network may reallocate the request to another UE if necessary.
Naturally, the UE may not decline all the measurement requests. Some rules about the minimum amount of measurements must be defined.
4
Conclusions

In this contribution we have discussed UE impacts due to UE measurements supporting network self-configuration and optimisation. The document also proposes methods for limiting negative impacts of these UE measurements. It is proposed the UE is the deciding node in limiting the amount of measurements related to the network self-configuration and self-optimization. The desription above can be considered as an example of the potential set of methods that is needed. It is also proposed that the UE would only support neighbour cell search and measurements when being in active mode. 
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