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1 Introduction

This document provides a proposal for the definition of the UE carrier raster (FDD, TDD), and is similar to some parts of earlier proposals [1][2][3][4]. This proposal has been derived to provide the needed flexibility but also to retain as much as possible simplicity for implementation.

This proposal includes a text proposal for the UE specifications within the scope of WG4.

2 Discussion

The principle proposed [1][2] to define a limited number of possible carrier positions is very good and provides the largest gain in reducing the search time (and battery consumption) for a network.  Some typical cases are: when terminal is turned on, when it is out of coverage or is roaming or making handovers between different systems.

It was identified from the feedback of certain regulators [5], that the need for additional flexibility to allow usage of other carrier frequencies is foreseen to cope with the uncertainty of some frequency allocations. Therefore additional flexibility should be supported by the specification at this time. 

We propose that if the terminal does not find a suitable network within a certain time on the default carrier positions, it should search for other available frequencies (possibly using its own intelligence). The network could provide information to the terminal (like actual carrier frequencies of the home and roaming networks etc) in similar ways as proposed in [4], that may be used by the terminal to enhance its search further. However the terminal cannot be dependent on this information as this information may be outdated, incomplete or not relevant for a particular situation. The reason behind is the fact that the terminal moves on its own (with help of a user) and the network cannot predict terminal behaviour. 

Information provided by the network is more useful when the terminal is synchronised to the network (and needs this information for roaming or handover).  In most situations the terminal can also build its own information about usage of frequencies in different networks to enhance its search of carrier frequencies. 

Mechanisms for providing the terminal with enhanced information about frequency carriers should be studied further based on current input [4] and cooperation with other working groups (ie.cell selection strategies by RAN WG2). Relevant scenarios of usage of this information should be studied to design simple and effective mechanism within that scope.

3 Text Proposal

Based on current understanding it should be possible to define the carrier raster and carrier numbering for UTRA in the RAN WG4 specifications that meets the requiremens, in a similar way as proposed in [2]. We propose to define a default set and an extended set of carrier center frequencies. What center frequencies to include in the extended set is to be studied further. Channel numbers shall be unique. For the UTRA frequency bands it is sufficient to provide only channel numbers for the uplink FDD carrier center frequencies. The downlink FDD carrier center frequencies can be designated by the duplex distance. Numbering should allow unique identification of  FDD and TDD frequency band carrier center frequency.

A proposal is given for the UE FDD specifications TS 25.101v1.2.0 (1999-05) below, but similar changes should be made for other specifications. Two sets of carrier center frequencies are defined, a default set and an extended set. The default set is designed to minimise number of possible carrier frequencies to support most used frequency allocations. The extended set can be used in other situations. 

5.4.3
Channel number

The carrier frequency is designated by the UTRA absolute radio frequency channel number (UARFCN)

If we call Fcl the frequency value of the carrier UARFCN in the lower band, and Fcu the corresponding frequency value in the upper band with a particular TX-RX frequency separation of Fd.

Fcl = F0 + Fs  * n + 200 kHz * k

Fcu = Fcl + Fd

F0  and Fs are defined for a particular frequency band according to table x.

UARFCN is defined by parameters n and k according to table x for a particular frequency band.

Table x.

Frequency band
Reference center frequency F0
nominal carrier spacing Fs 
UARFCN
Parameter Range

UTRA/FDD 5.2 a)
Default set

F0 = 1902.4 MHz
5 MHz
= (n * 5) + (k + 2)

4 (  n (  16
-2 (  k (  2


UTRA/FDD 5.2 a) Extended set
F0 = 1902.4 MHz
5 MHz
[FFS]
-12 (  k  (  -3
3 (  k  (  12

4 Conclusions

This document provides a proposal for definition of carrier numbers.
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