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This document provides baseband and RF values for UTRA agreed by 3GPP TSG RAN WG1 and WG4 for inclusion in the Key Characteristics of the IMT-2000 Radio Interface(s) being developed by ITU-R TG 8/1. The attached contribution is meant to be sent to the TSG RAN Plenary in Florida and subsequently submitted to the next meeting of ITU-R TG 8/1 (Fortaleza, Brazil, 8-19 March 1999) by Individual Member.

�[National ADMINISTRATION or itu member]�

UTRA baseband and rf key characteristics��

INTRODUCTION

This document provides baseband and RF values for UTRA based on the current activity within 3GPP TSG RAN.

2	bASEBAND KEY CHARACTERISTICS

<table to be provided by 3GPP TSG RAN WG1>

�3.	rf front-end key characteristics

TABLE 1�

RF Front-end Key Characteristics



�Name of Key Characteristic�Definition� �remarks��List of proposed values �������Mobile Station Value�Base Station Value���Transmitter characteristics�The transmitter characteristics are specified at the antenna connector of the equipment.

If there is no antenna connector, appropriate measuring mechanism should be defined. For example antenna emission power can be measured at the test site or at the RFCD (Radio-Frequency Coupling Device) calibrated at the test site.�Modified definition�����Transmit power������1.1�Power classes (A1.2.16)��The power classes define the maximum average output transmitter power level, measured over a unit time. The power classes together with the service type (bit rate, QoS etc.) define the coverage.  An operator can use this for planning its network. For multi-standard terminals the highest power class level that needs to be supported will set the power amplifier requirements.

The accuracy of the power may depend on appropriate regional regulations.�New definition�Power classes are being discussed in the range 0-33 dBm. One class of 21 dBm is identified.

�( 43 dBm ��1.2�Dynamic range (A1.2.22.3)�The output power dynamic range is the difference between the maximum and the minimum transmitted power for a specified reference condition.�No change�the minimum specified transmit power is

 -44dBm/ 4.096 MHz

�for FDD: ( 18 dB

for TDD: ( 30 dB

��1.3�Power Control Steps (A1.2.22.1)�The power control step is the minimum step change in the transmitter output power in response to a power control command.�No change�for FDD: 1 dB

for TDD: 1-3 dB

�for FDD: 1 dB

for TDD: 1-3 dB

��1.4�Frequency stability (A1.4.1)�The ability of mobile and base station to maintain the transmission frequency at the assigned carrier frequencies.�New definition�± 0.1 ppm (locked to the system)

�± 0.05 ppm

���Output RF spectrum emissions������1.5�3 dB Bandwidth (A1.2.5)�Bandwidth is the frequency range of the transmitter power per RF channel measured at the 3 dB down points.�Modified definition�Exactly equal to chip rate:

4.096 MHz �(8.192 MHz and 16.384 MHz for the higher chip rates)

�Exactly equal to chip rate:

4.096 MHz �(8.192 MHz and 16.384 MHz for the higher chip rates)

���Out of band emissions (A1.4.2)��Merged into item 1.7����1.6�Adjacent Channel Leakage power ratio 

[Editor’s Note: Prior name was Adjacent Power Protection.]�Adjacent channel leakage power is the interference power at adjacent channels that are outside the assigned channel and  is defined as the power that is radiated within a specified bandwidth.  Adjacent channel leakage power ratio is the ratio of the leakage power and total radiation power.

Note: The modulation and power level switching spectra can produce significant interference in the adjacent channel bands. The effects on the spectrum due to continuous modulation spectrum and due to the switching transient spectrum do not occur at the same time.�New name

New definition�ACLR=  30-40dBc (5MHz offset) 

Next ACLR=40-50dBc (10 MHz offset)

(considering the 3dB bandwidth)

(work is continuing to define a single value)



�ACLR= 45-55 dBc (5MHz offset)

Next ACLR= 55-65 dBc (10MHz offset)

(considering the 3dB bandwidth)

(work is continuing to define a single value)��1.7�Out of band  and Spurious emissions (A1.4.2)�Out of band and Spurious emissions are the emissions at frequencies that are outside the assigned channel, as a function of frequency offset.�Merged item

Modified definition��Requirements will be based on applicable tables from Recommendation ITU-R SM.329. Local radio regulatory agencies would also establish emission limits (e.g. FCC in the U.S., ERC in Europe, Japanese regulatory Body)�Requirements will be based on applicable tables from Recommendation ITU-R SM.329. Local radio regulatory agencies would also establish emission limits (e.g. FCC in the U.S., ERC in Europe, Japanese regulatory Body)��1.8�Transmit linearity requirements (A1.4.10)�Transmit linearity characterizes the linear and broadband transmitter power amplifier requirements to meet spurious and out of band emissions. This is primarily characterized by peak to average power ratio (A1.2.11) which dictates the power amplifier backoff from the saturation point.�Modified definition�Characterized by ACLR (see 1.6 above)�Characterized by ACLR (see 1.6 above)��1.9�Standby RF output power �Standby RF output power is the nominal Mobile Station RF power output while in idle state. �New item��Emission limits established by local radio regulatory agencies generally apply (e.g. FCC in the U.S., ERC in Europe, Japanese regulatory Body)�N/A���Receiver characteristics������2.1�Reference sensitivity�The RF sensitivity is the minimum receiver power measured at the antenna port at which the FER/BER does not exceed the specified values. The parameter will therefore depend on the bit rate and QoS requirement, but also implementation factors such as Noise Figure (NF) according to the following equation:

 �EMBED Unknown���

where kT is the thermal noise density –174 dBm/Hz, NF is the receiver noise figure, Eb/N0 is the receiver information bit energy to noise density threshold (at the given QoS) and Rb is the information bit rate. Since Eb/N0 and Rb (andf hence PRx Sens) will vary with the service, it is only NF that can be considered a key RF parameter.

PRx Sens will set the coverage for an unloaded traffic case. If different noise figures are used in different radio interfaces, then the lowest noise figure applies for a multi-mode terminal implementation.�Modified name and definition�-117dBm for 12.2kbps measurement channel

�Based on NF �symbol 163 \f "Symbol" \s 10�£� 5 dB (nominal) for normal BTS, higher NF for micro and pico BTS

��2.2�Receiver dynamic range (A1.4.12)

�The difference, in decibels, between the overload level and the minimum acceptable signal level in a transmission system.�Modified name and definition�Maximum level: –25 dBm

��symbol 179 \f "Symbol" \s 8�³�30dB��2.3�Intermodulation sensitivity (A1.4.11)�The intermodulation sensitivity is the receiver’s ability to receive a signal on its assigned channel frequency in the presence of two interfering RF signals.  These RF signals are separated from the assigned channel frequency and from each other such that the third order mixing of the two interfering RF signals can occur in the non-linear elements of the receiver, producing an interfering signal in the band of the desired signal.  The receiver performance is measured by the frame error rate or bit error rate.



[clarification to the definition: this applies to in-band interference signal]�Modified name and definition was changed.�The level of the interfering signal : -46dBm

�The exact specifications are yet to be defined.���2.4�Spurious response and Blocking�The spurious response and receiver blocking level are the signal level that causes the receiver to mute due to interferering RF signals.   Receiver blocking level is generally not sensitive to frequency differences between the out of band signal and the receive center frequency.�Modified name and definition�In-band blocking: -44dBm (over 15MHz offset)

(the coexistance with other systems should be considered)�(the coexistance with other systems should be considered)��2.5�Adjacent channel selectivity�Adjacent channel selectivity is the receiver ability to receive a desired signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. Receiver selectivity performance is measured at a specific frame error rate or bit error rate. �Modified definition ��( 48dB for 12.2kbps measurement channel

(the optimum value is currently under investigation)�( 48 dB for 12.2kbps measurement channel

(the optimum value is currently under investigation)���Other characteristics������3.1�Diversity techniques (A1.2.23)�[Diversity, as applied to the RF front-end, would imply combining or transmitting independent replicas of the same signal in space or time.]

Note: IMT-2000 should not preclude the use of diversity schemes.�Modified definition�Time diversity�Space diversity (optional)�Frequency diversity

ODMA can provide path diversity in TDD mode�Time diversity�Space diversity�Frequency diversity�Macro diversity�Transmitter diversity (optional)

ODMA can provide path diversity in TDD mode

��3.2�Smart antennas (A1.3.6)�[Smart antenna is an advanced antenna technology composed by an antenna array and beamformed in baseband data processing.]

Note: IMT-2000 should not preclude the use of smart antennas.  [Smart antenna is one of main features to enhance QoS and to reduce complexity.]�Modified definition�Supported both in the up- and down link through dedicated pilots (optional).

�Supported both in the up- and down link through dedicated pilots (optional).

��3.3�Minimum operating bandwidth (A1.2.1 & A1.2.4)�Minimum operating bandwidth is characterised by RF channel spacing (A1.2.4) and the minimum bandwidth for deployment (A1.2.1).�Modified name and definition�FDD: Uplink 1920-1980 MHz, Downlink 2110-2170 MHz�TDD: 1900-1920, 2010-2025 MHz. Deployment of TDD in the 1920-1980 MHz band is an open item.�Operation in other bands is not precluded.�Operating bandwidth: FDD 2x5 MHz or more, TDD 1x5 MHz or more.

�FDD: Uplink 1920-1980 MHz, Downlink 2110-2170 MHz�TDD: 1900-1920, 2010-2025 MHz. Deployment of TDD in the 1920-1980 MHz band is an open item.�Operation in other bands is not precluded.�Operating bandwidth: FDD 2x5 MHz or more, TDD 1x5 MHz or more.

��
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� The US specific requirements may need further consideration

� Editor’s note: The columns ‘Name of Key Characteristic’ and ‘Definition’ are quite stable and are to be frozen. 

� Editor’s note: This column is for information purpose only and will be deleted at 16th TG8/1 meeting. 

� Editor’s note: The column ‘List of proposed values’ is a compilation of input contributions at WG-5 meeting in Malaysia.  Some of the definition of ‘RF key characteristics’ were changed during the meeting.  The listed values in these columns were proposed based on the definitions in Doc. 8-1/TEMP/126.  Therefore, the listed values in this column may not be consistent to the revised definition of the ‘RF key characteristics.’ 

� Editor’s note: Notation (A1.X.Y.Z) indicates reference attribute of  Annex-1 of Recommendation ITU-R M.1225.  The reference would be deleted when draft new recommendation IMT.RKEY is finalized.

� Editor’s note: It should be noted that the draft new Rec. IMT.TERM would define this characteristic for mobile stations. In order to keep consistency among ITU Recommendations, the next TG 8/1 meeting should check this observation.

� Editor’s note: Keep this item to invite contributions for next TG 8/1 meeting.

� Editor’s note: Keep this item to invite contributions for next TG 8/1 meeting.
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