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1 Introduction

This contribution gives an initial discussion to cell measurements that are exchanged between controllers (RNC/BSC). The purpose is to highlight changes that might be needed to the common measurement procedures. The measurements defined are also applicable to other possible ways of exchanging information between controllers.

2 Cell Measurement exchange

The current 'load' measurement type in the Iur Common Measurement Procedures are not sufficiently defined. The measurement entity in itself lacks a full definition and therefore it should be clarified.

Furthermore, this section discusses and defines different types of cell measurements needed to be exchanged between controllers. 

Total Cell Load and RT Cell Load in UL and DL (GERAN/UTRAN)

Instead of exchanging only total load information between controllers also the load caused be Real-time (RT) users should be known by the source controller. Real-time load could be defined as the load caused by circuit-switched traffic and packet switched traffic with guaranteed bandwidth (for example conversational and streaming traffic classes). Both uplink and downlink values should be reported.

In GSM, each GSM cell has certain number of time slots (TSLmax) to be used for user data, depending on the number of TRX's in cell and the reserved slots. The total load consist of RT and NRT data:
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Hence, the load percentages for both total load (including both RT and NRT data, both dedicated and shared time slots ) and RT load can be calculated in BSC as follows:
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For WCDMA, the corresponding load percentages for total load (including both RT and NRT data) can be derived from the already existing DL Transmitter Carrier Power and Received Wideband Power measurements. The RT load, could be defined in a similar manner as for GSM, i.e. the amount of power usage or interference created by the conversational and streaming traffic classes. The exact definition is FFS.

Note that a WCDMA cell capacity can be also limited by number of spreading codes (and/or HW resources). This fact could also be taken into account in the load reports, either using the most restricting measure for total load value or reporting it separately.  

NRT Load Measure – Delay/Throughput (GERAN/UTRAN)

A distinct NRT load value of each different NRT user priority class or group of priority classes (traffic class, traffic handling priority, allocation/retention priority) per cell could be reported from controllers (BSC/RNC). In addition, a separate average NRT load value over all priority classes could be reported.  

NRT load could be calculated as filtered average of packet delay values (delay experienced by single packet from the moment arrived from Iu-ps/Gb to the instant transmitted via air interface) or alternatively average throughput experienced by users.

In addition to buffer delays also number of active NRT users per priority class could be exchanged between controllers.

Cell Quality Indicator (GERAN)

Interference within a cellular system is a function of traffic distribution, used frequencies and network topology. Within one frequency band, the spectral efficiency of the network is highly correlated with the interference distribution within the network. The highest spectral efficiency can be achieved by distributing the interference in the network rather than just distributing the traffic load. 

Some kind of Cell Quality Indicator (or interference indicator) is needed to distinguish cells providing different quality of service in average. This could be useful especially for GSM cells since the interference can be quite non-homogeneously distributed. 

The indicator could be based on interference statistics, bit error rate statistics, etc.

Maximum available capacity of cells (GERAN/UTRAN)

In addition to load percentages the maximum capacity and the configuration information of each cell should be exchanged between any controllers. The following information could be useful in an RNC/BSC for a decision on cell selection:

- 2G Maximum Cell Capacity (e.g. number of available Time Slots per cell, possibly separately for both CS and PS Domain)

- 3G Cell Capacity (e.g. maximum allowed transmission power, maximum allowed uplink noise rise, number of spreading codes).

3 Proposal

It is proposed to agree on including above parameters in Common Measurement procedure in 25.423. If then, Nokia is willing to provide CR.

It is also proposed to submit this contribution to GERAN/RAN3 RRM Improvement joint meeting.(tentatively 29-30/01/01, Malaga, Spain)
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