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This documentis is a revision of Tdoc SMG2 112/99 on UTRA baseband values and UTRA RF  to be agreed within ETSI SMG2, for inclusion in the Key Characteristics of the IMT-2000 Radio Interface(s) being developed by ITU-R TG8/1 [1]. This document is meant to be approved by ETSI/SMG2 and subsequently submitted to the forthcoming TG8/1 WG5 meeting, Kuala Lumpur, 2-5 February 1999, as a follow-up answer to the TG8/1 harmonisation liaison received at the SMG2 meeting in Dresden [2]. A preliminary answer has already been sent by SMG2, see [3], indicating that discussion on RF and baseband parameters would take place during January 1999 in SMG2 and related expert groups.
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�[ETSI/SMG2 or National ADMINISTRATION or itu member]�

UTRA baseband and rf key characteristics��

INTRODUCTION

This document provides baseband and RF values for UTRA for inclusion in the key characteristic list being developed by ITU-R TG8/1 [1]. This contribution is a follow-up answer to the TG8/1 harmonisation liaison received at the SMG2 meeting in Dresden [2]. A preliminary answer has already been sent by SMG2, see [3].

Note that the further specification work is being transferred to 3GPP. ETSI/SMG-2 will no longer continue that work for UTRA from now on.

2	bASEBAND KEY CHARACTERISTICS

Key Characteristic�Value�Comment��1) Multiple access technique�FDD: DS-CDMA�TDD: DS-CDMA + TDMA�Relaying supported with ODMA in TDD��2) Chip rate�4.096 Mcps�Additional chip rates (8.192 Mcps, 16.384 Mcps to be specified as future extensions��3) Number of time slots in one carrier�16�For FDD, a time slot corresponds to a power-control period��4) Variable spreading factor�FDD: Yes (SF = 4-256)

TDD: Yes (SF = 1-16)�Higher spreading factors (SF=512) is under consideration for FDD��5) Inter base-station asynchronous/synchronous operation�FDD: No synchronisation required

TDD: Synchronisation on frame level���6) Handover�Types of handover

- Soft intra-frequency handover

- Softer intra-frequency handover

- Hard intra-frequency handover

- Hard inter-frequency handover

- Hard inter-system handover���7) Channel coding and interleaving�Channel coding

- Convolutional coding�– Turbo coding



Interleaving

- Intra-frame interleaving (10 ms)

- Inter-frame interleaving (20/40/80 ms)���8) Random access�Slotted ALOHA�Preamble (1ms) + Message (10 ms)���9) Modulation�Data modulation

- QPSK (FDD/DL, TDD/DL, TDD/UL)

- Dual-channel QPSK (FDD/UL)�

Spreading modulation

- QPSK (FDD/DL, TDD/DL, TDD/UL)

- HPSK (FDD/UL)���10) Spreading code�Type of code

- Real OVSF



Code length

- FDD: 4-256 chips (1 symbol)

- TDD: 1-16 chips (1 symbol)���11) Scrambling code�FDD/DL:

- Complex code, 40960 chips (10 ms) segments from Gold codes



FDD/UL:

- Complex code, 40960 chips (10 ms) segments from Gold codes, or 256 chips extended VL-Kasami codes.



TDD:

- <To be filled in>, 1-16 chips���12) Pilot structure�FDD/DL:

- Time-multiplexed dedicated pilot symbols

- Time-multiplexed common pilot symbols on Common Control Physical Channel



FDD/UL:

- Time-multiplexed dedicated pilot symbols (on Q-branch)



TDD:

- Time-multiplexed dedicated pilot sequence���13) Detection�Coherent detection (UL and DL)�TDD mode especially designed for easy implementation of joint-detection��14) Power control�FDD:

- Closed-loop (dedicated channels)

- Rate: 1600 Hz

- Step-size: 0.25-1.5 dB

- Open-loop (random-access channel)



TDD:�- Closed-loop (dedicated channels)

- Rate: 100-800 Hz

- Step-size: 1.5-3.0 dB

- Open-loop (random-access channel)���15) Variable data rate�-Different data rates supported with

- Variable spreading factor

- Multi-code

- Multi-slot (TDD only)

- Code puncturing

- Unequal repetition

- DTX (DL only)



- Rate can change on frame-by-frame (10 ms) basis



- UL/DL data-rate asymmetry supported



- Overall UL/DL asymmetry supported �with TDD���16) Diversity�Types of diversity

- Frequency diversity (5 MHz bandwidth)

- Time diversity (channel coding)

- UL spatial diversity (multiple receive antennas at BS

- Optional DL transmitter diversity (multiple transmit antennas at BS)�DL spatial receiver diversity may also be applied��17) Adaptive equalization�N/A���18) Dynamic channel allocation�FDD: No

TDD: Yes���

3.	rf front-end key characteristics

Besides containing the values for the RF-parameters, this section discusses and suggests some changes and clarifications to the parameters. One of the aspects that have been taken into account in the comments is the harmonisation of RF-parameters to make cost-effective, reasonable complexity and small terminals supporting the different radio interface(s) modes of operation. Another working assumption in this contribution has been to base the determination of key characteristics on what has been requested for the submission of the RTT since those parameters have been agreed by TG8/1 since long to be the essential ones.

Given the requirement of reaching a common RF front-end capability the parameters listed in the table below are only the ones that give the boundaries (maximum/minimum). The reason is that the boundary values give the requirements for implementation. The complete set of values should be left to the specifications (e.g. RSPC set of recommendations). 

It should be noted that IMT.RKEY is a step on the way to the final specifications. This means that it may happen that not all parameters recognised as being essential could be finally decided upon in time to approve IMT.RKEY in TG8/1. How to handle that need to resolved at the TG8/1 meeting in March, if needed.

3.1	Proposal Section 5.4 of IMT.RKEY

5.4	RF Front-end Key Characteristics

The RF front-end key characteristics are given in Table 1 and are described below.

TABLE 1

RF Front-end Key Characteristics



Key Characteristic�Mobile Station Value�UTRA�Base Station Value�UTRA��Transmitter characteristics����Transmit power����Power classes (A1.2.16)�Max. output power �symbol 163 \f "Symbol" \s 10�£�33 dBm�N/A��Dynamic range (A1.2.22.3)�The value depends on terminal power class and may be up to 80 dB.�30 dB��Power Control Steps (A1.2.22.1)��symbol 179 \f "Symbol" \s 10�³� 0.25 dB��symbol 179 \f "Symbol" \s 10�³� 0.25 dB��Frequency stability (A1.4.1)�0.1 ppm (locked to the system)�0.05 ppm��Output RF spectrum emissions����3 dB bandwidth (A1.2.5)�4.1 MHz �(8.2 MHz and 16.4 MHz for the higher chip rates)�4.1 MHz�(8.2 MHz and 16.4 MHz for the higher chip rates)��Out of band emissions (A1.4.2)�Requirements will be based on applicable tables from ITU-R Recommendations SM.329 and from the ERC Recommendation 74-01. Other regulatory bodies will also have recommendations to this requirement.��Adjacent Channel Protection (ACP) (A1.2.15)�Adjacent channel: TBD�2nd adjacent channel: TBD�Adjacent channel: TBD�2nd adjacent channel: TBD��Spurious emissions (A1.4.2)�Requirements will be based on applicable tables from ITU-R Recommendations SM.329 and from the ERC Recommendation
 74-01
. Other regulatory bodies will also have recommendations to this requirement.��Transmit intermodulation & linearity requirements (A1.4.10)�TBD�TBD������Receiver characteristics����Reference sensitivity level�Based on NF �symbol 163 \f "Symbol" \s 10�£� TBD�Based on NF �symbol 163 \f "Symbol" \s 10�£� TBD for normal BTS, higher NF for micro and pico BTS��Dynamic range (A1.4.12)�Maximum level: –25 dBm�TBD��Intermodulation characteristics (A1.4.11)�TBD.�Deployment of service (co-ordinated / uncoordinated networks), and implementation complexity will determine the requirement.�TBD��Blocking�TBD. �UTRA services and implementation complexity will determine the requirement.�TBD��Adjacent channel selectivity�TBD. �UTRA services and implementation complexity will determine the requirement.�TBD��

Other characteristics����Diversity techniques (A1.2.23)�Time diversity�Space diversity (optional)�Frequency diversity��Time diversity�Space diversity�Frequency diversity�Macro diversity�Transmitter diversity (optional)��Smart antennas (A1.3.6)� �Supported both in the up- and down link through dedicated pilots (optional).��Operating bands/Operating bandwidth�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.��Editor’s Note: Contributions are requested on: 1) the suitability of these key characteristics or propose additions or deletions and 2) the value or range of values for each key characteristic.

The listed items apply to both MS and BS but the relevant values may be different.

5.4.1	Transmitter characteristics


The transmitter characteristics are specified at the antenna connector of the equipment.

5.4.1.1	Transmit power

5.4.1.1.1	Power classes (A1.2.16)

Definition/rationale needs to be providedThe power classes define the maximum average output transmitter power level, measured over a time slot. The power class 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 UE (MS) power class is defined as measured at the antenna connector (without antenna gain), and hence will provide a solid basis for network planning.



5.4.1.1.2	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.

5.4.1.1.3	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.

5.4.1.2	Frequency stability (A1.4.1)

Frequency stability is ability of the MS and BS to transmit at the assigned carrier frequency.

5.4.1.3	Output RF spectrum emissions

5.4.1.3.1	3 dB bandwidth (A1.2.5)

Bandwidth per RF channel measured at the 3 dB down points.

5.4.1.3.2	Out of band emissions (A1.4.2)

Considering a spectrum mask based on a given amplifier, the out of band emission levels depend on the power class of MS/BS.�

5.4.1.3.3	ACP (Adjacent Channel Protection) (A1.2.15)

Adjacent channel protection (ACP) is the ratio of the transmitted power and the power measured after a receiver filter  in the adjacent RF channel.

5.3.1.3.4	Spurious emissions (A1.4.2)

The limits for spurious emissions at frequencies greater than �symbol 177 \f "Symbol" \s 10�±� 250% of the necessary bandwidth would be based on the applicable tables from ITU-R Recommendation SM.329.�

5.4.1.4	Transmit intermodulation & linearity requirements (A1.4.11)

Transmit intermodulation is defined by the ratio of the output power of the wanted signal to the output power of the intermodulation product when an interfering signal is added at a level below the wanted signal.

5.4.2	Receiver characteristics

5.4.2.1	Reference sensitivity level

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.

5.4.2.2		Dynamic range (A1.4.12)

The receiver dynamic range is the input power range at the antenna port over which the FER/BER does not exceed a specified ratevalue.

5.4.2.3	Intermodulation characteristics (A1.4.11)

Third order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired IMT-2000 channel.

5.4.2.4	Blocking

The receiver blocking level is the signal level that causes the receiver to mute due to out of band interferers.  Receiver blocking level is generally not sensitive to frequency differences between the out of band signal and the receive centre frequency.

5.4.2.5	Adjacent channel selectivity

The receiver ability to receive a IMT-2000 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.

5.4.3	Other characteristics

5.4.3.1	Diversity techniques (A1.2.23)

IMT-2000 should not preclude the usage of diversity schemes.

5.4.3.2	Smart antennas (A1.3.6)

IMT-2000 should not preclude the usage of smart antennas.

5.4.3.3	Operating bands/Operating bandwidth

Contributions are needed on how to treat this key characteristic.





� This contribution has been developed and agreed within ETSI/SMG2
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