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1 Introduction

RAN WG4  is in charge of  writing the specifications for minimal RF performance for both User Equipment and Base Station. Among the RF parameters, emission limits of these equipment must be carefully specified : they are linked with many different aspects : safety, regional regulation, system performance…

The aim of this paper is to propose that a distinction is made in the specification between :

· Emission limit requirements inside an allocation block

· Emission limit requirements outside an allocation block

calling "allocation block" a continuous portion of spectrum  a single operator has a licence for.

First paragraph is the rationales for this distinction. Second one is an example of specification for emission limits outside an allocation block, third one inside an allocation block.

2 Rationales

Most of the studies to define the emission limits done within the RAN Working Group 4 focus on the impacts on the system performances. Two approaches are used to evaluate the degradation associated with Adjacent Channel Protection :

· uplink and downlink Monte-Carlo simulations

· Minimum coupling loss

Both approaches consider two UMTS networks of base stations, operating in adjacent frequency channel in a geographical area and study the loss in performance on a network due to the presence of the second one. These two networks could either belong to one or two operators. The results from these simulations could be used as a guidance to specify emission limits relevant for situations where UMTS services are in operation on adjacent frequency channels.

Since the aim of UMTS is to be deployed in a large number of regions, the situation described above cannot be guaranteed : it is very likely that an allocation block where UMTS is in service could be adjacent with a frequency block where another kind of air interface is in use. The simulations described above do not cover such situations. Nevertheless, a emission limit has to be specified in order that the level of interference from the adjacent service is known.

This is the main reason why having a distinction between "outside block " and "inside block" is recommended :

· "outside block" specification defines the maximum power density allowed outside a block where an operator offers UMTS service. This is independent from the type of air interface used in the adjacent blocks and aims to control interference between different operators.

· "inside block" specification defines the emission guidelines to be applied within an operator’s assigned frequency blocks and aims to control ‘self-interference’ between the different UMTS carriers of a single operator.

In general, the "inside block" specification will be equal or less stringent than the "outside block" specification.

3 "Outside Block" specification

This specification should define the maximum level the equipment used by an operator are allowed to transmit in the spectrum it has no licence for. This level could be defined as a maximum absolute power spectral density. Less stringent requirements could be defined at the edge of the allocated block to take into account some filter roll-off effects.

For such specification, are required :

· the power spectral density limit applicable outside block, with the exception of the transition regions.

· the transition region definition

· the emission limit applicable in the transition region

An example of such specification could be found in the FCC part 24 :  

· the power density is defined as –13dBm, measured in 1MHz bandwidth filter

· Transition regions are defined as the first 1MHz frequency band at the edge of the allocation block

· the emission limit applicable in those transition regions is still –13dBm but the resolution bandwidth for measurement could be decrease to 1% of the -26dB bandwidth of the signal transmitted in band.

4 "Inside Block" specification

This specification will define the emission limits of a UMTS transmitter, measured within a frequency block allocated in a single operator. The goal of such specification is to limit the degradation linked to a transmitter operating in a channel on services in adjacent channel(s)  in the same allocation block whose BTS transmit antennas may or may not be co-located.

Such specification could be  written as a table of ACLR values measured at different frequency offset. Since this is specific to UMTS, a filter whose bandwidth equal the chip rate could be was proposed. Frequency offsets could be restricted to a list of values corresponding to possible frequency offsets allowed in UMTS system.
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5 Conclusion

Specifying emission limits using ACP is not sufficient to cover the wide range of environments UMTS has to cope with. For that reason, it is recommended in this paper to split the emission limit specification in two sections :

· emission limits applicable outside a frequency allocation block, for which absolute power level seems appropriate

· emission limits applicable inside a frequency allocation, where ACP ratio specification can be relevant.

