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NOTES

1. 0Access networkoé refers to the network equi pment

between a packet switched data network (typically the Internet) and the access
terminals. Connectivity is typically provided at the Link Layer (PPP).

2. 0Sectordé refers to the part of the access network

3. This standard uses the following verbal for ms:
requirements to be followed strictly to conform to the standard and from which no

0St

deviation is permitted. O0Shoulddé and O0should noto

possibilities is recommended as particularly suitable, without mentioning or

excluding others; that a certain course of action is preferred but not necessarily

required; or that (in the negative form) a certain possibility or course of action is

di scouraged but not prohi bited. o6Mayd6 and Oneed
permi ssi ble within the Iimits of the standard.
statements of possibility and capability, whether material, physical, or causal.

4. Unless indicated otherwise, this document presents numbers in decimal form.

Binary numbers are distinguished in the text by the use of single quotation marks.

5. Those wishing to deploy systems compliant with this standard should also be
compliant with local radio regulations. For example, operation within the United
States of America shall comply with Parts 2, 15, 22, 24, and 27 of [6] and with the
applicable rules and regulations of local administrations.

6. The following operators define mathematical operations:
x indicates multiplication.
/ indicates division.
+ indicates addition.
- indicates subtraction.
* indicates complex conjugation.
| x] indicates the absolute value of x: |-17|=17, |17]=17.

7. This Standard supports testing of access networks compliant with [1] and
subsequent revisions.

8. The specification applies only to Band Classes 0 (Band Subclasses 0 and 1), 1, 2,
(Band Subclasses 0, 1, and 2), 3, 4, 5 (Band Subclasses 0 through 7), 6, 7, 8, 9, 10
(Band Subclasses 0 through 4), 11 (Band Subclasses 0 through 5), and 12 (Band
Subclasses 0 and 1) as defined in [7]. Operation with other band classes and band
subclasses may not be supported by this specification.
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FOREW ORD
(This foreword is not part of the standard.)

This specification provides techniques and limits on performance of Access Networks. The
purpose of these limits is to provide assurance that compliant Access Network equipment,
when used with compliant Access Terminals will work in a variety of deployment
scenarios.
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SCOPE
(This scope is not part of the standard.)

This Standard details definitions, methods of measurement, and minimum performance
requirements for access networks. This Standard shares the purpose of [1] (and
subsequent revisions thereof) by ensuring that an access terminal can obtain service in
any system that meets the compatibility requirements of [1].

Compatibility, as used in connection with this Standard and [1], is understood to mean that
any access terminal is able to open data connections in any UMB™' system. Conversely,
all UMB systems are able to open connections with any access terminal.

Test methods are recommended in this document; however, methods other than those
recommended may suffice for the same purpose.

1 Ultra Mobile Broadband ™ and UMB ™ are trade and service marks owned by the CDMA Development
Group (CDG).
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1 INTRODUCTION

1.1 Objective

This standard sets minimum performance requirements for access networks. These
limits, when combined with the performance limits in [2] set minimum expectations on
the system performance.

1.2 Terms and Definitions

1.2.1 Definitions

Access Network. The network equipment providing data connectivity between a packet
switched data network (typically the Internet) and the access terminals. Connectivity is
typically provided at the Link Layer (PPP). An access network is equivalent to a base
station in [1] and [4]. In the context of transmitter testing, an access network applies to
operation with a single carrier and single sector active only.

Access Termin al. A device providing data connectivity to a user. An access terminal may
be connected to a computing device such as a laptop personal computer or may be self-
contained data device such as a personal digital assistant. An access terminal is
equivalent to a mobile station in [8].

ACK Channel. The ACK Channel is used by the access terminal to inform the access
network whether a data packet transmitted on the Forward Traffic Channel has been
received successfully or not.

ACLR. Adjacent Channel Leakage power Ratio.
Active Set. The set of pilots assigned to a particular access terminal.

Adjacent Channel Leakage Power Ratio. The ratio of the on-channel transmit power to
the power measured in one of the adjacent channels with no active channel in the
adjacent channel.

AWGN. Additive White Gaussian Noise.

bps. Bits per second.

Band Class. A set of frequency channels and a numbering scheme for these channels.
CBW. Channel Bandwidth.

CDM. Code Division Multiplexing.

CDMA. Code Division Multiple Access.

Code Divisi on Multiple Access (CDMA). A technique for spread-spectrum multiple-access
digital communications that creates channels through the use of unique code sequences.

Control Channel.  The portion of the Forward Channel that carries control information.

1-1
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CRC. See Cyclic Redundancy Code.
CW. Continuous Waveform.

dBc. The ratio (in dB) of the sideband power of a signal, measuredin a given bandwidth at a
given frequency offset from the center frequency of the same signal, to the total inband
power of the signal.

dBm. A measure of power expressedin terms of its ratio (in dB) to one milliwatt.

dBm/Hz. A measure of power spectral density. The ratio, dBm/Hz, is the power in one
Hertz of bandwidth, where power is expressed in units of dBm.

dBW. A measure of power expressedin terms of its ratio (in dB) to one watt.

Effective Isotropic Radiated Power (EIRP). The product of the power supplied to the
antenna and the antenna gain in a direction relative to an isotropic antenna.

Effective Radiated Power (ERP). The product of the power supplied to the antenna and the
antenna gain relative to a half-wave dipole in a given direction.

EIRP. See Effective Isotropic Radiated Power.
ERP. See Effective Radiated Power.

Error. When referring to packet error, an error event occurs when a packet FCS does not
check. When referring to a symbol error, an error event occurs when the symbol is
classified as a valid symbol different from the transmitted symbol.

FCS. Frame Check Sequence.
FER. Frame Error Rate.
FLAB . Forward Link Assignment Block.

Forward Channel. A UMB Channel from an access network to access terminals. The
Forward Channel is transmitted on a CDMA frequency assignment using a particular pilot
PN offset.

Forward Test Application Protocol (FTAP). A Test Application protocol allowing Forward
Link performance characterizations. See [3].

Forward Traffic Channel. A Forward Channel used to transport user and signaling traffic
from an access network to an access terminal.

Frame Check Sequence (FCS). The Frame Check Sequence of the Physical Layer packets
is a CRC. See CRC.

FTAP. See Forward Test Application Protocol.
GHz. Gigahertz (109 Hertz).
kbps. Kilobits per second.

kHz. Kilohertz (103 Hertz).
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km/h. Kilometers per hour.
LAB. Link Assignment Block.

Line Impedance Stabilization N etwork. A network inserted in the supply mains lead of
apparatus to be tested that provides, in a given frequency range, a specified load
impedance for the measurement of disturbance voltages and that may isolate the
apparatus from the supply mains in that frequency range.

LISN. Line Impedance Stabilization Network.

MHz. Megahertz (108 Hertz).

ms. Millisecond (10~3 second).

ns. Nanosecond (10-9 second).

Nt. The effective noise power spectral density at the sector RF input ports.
Packet. Physical Layer protocol data unit.

Power Control Bit. A bit sent in every slot on the Reverse Power Control Channel that
signals the access terminal to increase or decrease its transmit power.

ppm. Parts per million.

Received Signal Quality Indicator (RSQI). A Reverse Traffic Channel measure of signal
quality related to the received Data Ep/N¢. See also Ep and Ny.

Reverse Channel. The UMB Channel from the access terminal to the access network.
From the access network's perspective, the Reverse Channel is the sum of all access
terminal transmissions on a UMB frequency assignment.

Reverse Traffic Channel. A Reverse Channel used to transport user and signaling traffic
from a single access terminal to one or more sectors.

RLAB. Reverse Link Assignment Block.

RTAP. See Reverse Test Application Protocol.

Sector. The part of the access network that provides the land side modem.

Serving Sector. The sector which is responsible for sending data to the access terminal.

System Time. The time reference used by the system. System Time is synchronous to
UTC time (except for leap seconds) and uses the same time origin as Global Positioning
System (GPS) time. All sectors use the same System Time (within a small error). Access
terminals use the same System Time, offset by the propagation delay from the sector to
the access terminal. See also Universal Coordinated Time.

Traffic Channel. A communication path between an access terminal and an access
network used for user and signaling traffic. The term Traffic Channel implies a Forward
Traffic Channel and Reverse Traffic Channel pair. See also Forward Traffic Channel and
Reverse Traffic Channel.
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Universal Coordinated Time (UTC). An internationally agreed-upon time scale
maintained by the Bureau International de I'Heure (BIH) used as the time reference by
nearly all commonly available time and frequency distribution systems, e.g., WWV, WWVH,
LORAN-C, Transit, Omega, and GPS.

UTC. Universal Temps Coordiné. See Universal Coordinated Time.

€ + Microsecond (10-6 second).

1-4



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

C.S0088-0 v1.0

2 STANDARD EM ISSIONS MEASUREMENT PROCEDURES

The measurement and calibration procedures described are intended to provide an
overview of radiated and conducted signal measurements. A detailed description of the
required measurement procedures is given in [5].

2.1 Radiated E missions M easurement

2.1.1 Standard Radiation Test Site

The test site shall be on level ground that is of uniform electrical characteristics. The site
shall be clear of metallic objects, overhead wires, etc., and shall be as free as possible from
undesired signals, such as ignition noise and other carriers. Reflecting objects, such as
rain gutters and power cables, shall lie outside an ellipse measuring 60 meters on the
major axis by 52 meters on the minor axis for a 30-meter site, or an ellipse measuring 6
meters on the major axis by 5.2 meters on the minor axis for a 3-meter site. The
equipment under test shall be located at one focus of the ellipse and the measuring
antenna at the other focus. If desired, shelters may be provided at the test site to protect
the equipment and personnel. All such construction shall be of wood, plastic, or other non -
metallic material. All power, telephone, and control circuits to the site shall be buried at
least 0.3 meter under ground.

A turntable, essentially flush with the ground, shall be provided that can be remotely
controlled. A platform 1.2 meters high shall be provided on this turntable to hold the
equipment under test. Any power and control cables that are used for this equipment
should extend down to the turntable, and any excess cabling should be coiled on the
turntable.

If the equipment to be tested is mounted in racks and is not easily removed for testing on
the above platform, then the manufacturer may elect to test the equipment when it is
mounted in its rack (or racks). In this case, the rack (or racks) may be placed directly on
the turntable.

If a transmitter with an external antenna is being tested, then the RF output of this
transmitter shall be terminated in a non-radiating load that is placed on the turntable. A
non-radiating load is used in lieu of an antenna to avoid interference with other radio
users. The RF cable to this load should be of minimum length. The transmitter shall be
tuned and adjusted to its rated output value before starting the tests.

In order to conduct unintentional radiator tests as specified in Part 15, subpart B of [6], the
radiation site must comply with sections from 5.4.6 through 5.5 of [5] as required by Part
2.948 of [6].
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2.1.2 Search Antenna

For narrow-band dipole adjustable search antennas, the dipole length shall be adjusted for
each measurement frequency. This length may be determined from a calibration ruler
that is normally supplied with the equipment.

The search antenna shall be mounted on a movable non-metallic horizontal boom that can
be raised or lowered on a wooden or other non-metallic pole. The cable connected to the
search antenna shall be at a right angle to the antenna. The cable shall be dressed at
least 3 meters, either through or along the horizontal boom, in a direction away from the
equipment being measured. The search antenna cable may then be dropped from the end
of the horizontal boom to ground level for connection to the field-strength measuring
equipment.

The search antenna shall be capable of being rotated 90 degrees on the end of the
horizontal boom to allow measurement of both vertically and horizontally polarized signals.
When the antenna length of a vertically mounted antenna does not permit the horizontal
boom to be lowered to its minimum specified search range, adjust the minimum height of
the boom for 0.3 meter clearance between the end of the antenna and the ground.

2.1.3 Field-Strength Measurement

A field-strength meter shall be connected to a search antenna. The field-strength meter
shall have sufficient sensitivity and selectivity to measure signals over the required
frequency ranges at levels at least 10 dB below the levels specified in any document,
standard, or specification that references this measurement procedure. The calibration of
the measurement instruments (field-strength meter, antennas, etc.) shall be checked
frequently to ensure that their accuracy is in accordance with the current standards. Such
calibration checks shall be performed at least once per year.

2.1.4 Frequency Range of Measurements

When measuring radiated signals from transmitting equipment, the measurements shall
be made from the lowest radio frequency (but no lower than 25 MHz) generated in the
equipment to the tenth harmonic of the carrier, except for that region close to the carrier
equal to +250% of the authorized bandwidth.

When measuring radiated signals from receiving equipment, the measurements shall be
made from 25 MHz to at least 6 GHz.

2.1.5 Test Ranges

2.1.5.1 30-Meter Test Range

Measurement of radiated signals shall be made at a point 30 meters from the center of the
turntable. The search antenna is to be raised and lowered from 1 to 4 meters in both
horizontally and vertically polarized orientations.
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The field-strength measuring meter may be placed on a suitable table or tripod at the foot
of the mast.

When measuring radiated emissions from receivers, equipment that contains its own
receive antenna shall be tested with the antenna in place. EQuipment that is connected to
an external receive antenna via a cable shall be tested without the antenna, and the
receive ports on the equipment under test shall be terminated in a 50 Q non-radiating
resistive load.

2.1.5.2 3-Meter Test Range

Measurement of radiated signals may be made at a point 3 meters from the center of the
turntable, provided the following three conditions can be met:

1. A groundscreen that covers an elliptical area at least 6 meters on the major axis
by 5.2 meters on the minor axis is used, with the measuring antenna and
turntable mounted 3 meters apart. The measuring antenna and turntable shall lie
on the major axis and shall be equidistant from the minor axis of the elliptical
area.

2. The maximum dimension of the equipment shall be 3 meters or less. When
measuring radiated signals from receivers, the maximum dimension shall include
the antenna ifitis an integral part of the device.

3. The field-strength measuring equipment is either mounted below the ground level
at the test site or is located a sufficient distance away from the equipment being
tested and from the search antenna to prevent corruption of the measured data.

The search antenna is to be raised and lowered over a range from 1 to 4 meters in both
horizontally and vertically polarized orientations. When the search antenna is vertically
oriented, the minimum height of the center of the search antenna shall be defined by the
length of the lower half of the search antenna.

When measuring radiated emissions from receivers, equipment that contains its own
receive antenna shall be tested with the antenna in place. EQuipment that is connected to
an external receive antenna via a cable shall be tested without the antenna, and the
receive ports on the equipment under test shall be terminated in a 50Q non-radiating
resistive load. The 3-meter test range may be used for determining compliance with limits
specified at 30 meters (or other distances), provided that:

1. The ground reflection variations between the two distances have been calibrated
for the frequencies of interest at the test range, or

2. A5 dB correction factor is added to the specified radiation limit(s) to allow for
average ground reflections.

Radiated field strength (volt/meter) varies inversely with distance, so that a measurement
made on the 3-meter test range divided by 10 gives the equivalent value that would be
measured on a 30-meter test range for the same EIRP (effective isotropic radiated power).
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The 30-meter field strength in volt/meter can be calculated from the EIRP by using the
following formula:

uV/m @ 30 meters = 5773.5 x 10F/RP(dBM)/20

2.1.6 Radiated Signal Measurement Procedures

Radiated signals having significant levels shall be measured on the 30-meter or 3-meter
test range by using the following procedure:

1.

For each observed radiated signal, raise and lower the search antenna to obtain a
maximum reading on the field-strength meter with the antenna horizontally
polarized. Then rotate the turntable to maximize the reading. Repeat this
procedure of raising and lowering the antenna and rotating the turntable until the
highest possible signal has been obtained. Record this maximum reading.

Repeat step 1 for each observed radiated signal with the antenna vertically
polarized.

Remove the equipment being tested and replace it with a half-wave antenna. The
center of the half-wave antenna should be at the same approximate location as the
center of the equipment being tested.

Feed the half-wave antenna replacing the equipment under test with a signal
generator connected to the antenna by means of a non-radiating cable. With the
antennas at both ends horizontally polarized and with the signal generator tuned to
the observed radiated signal, raise and lower the search antenna to obtain a
maximum reading on the field-strength measuring meter. Adjust the level of the
signal generator output until the previously recorded maximum reading for this
set of conditions is obtained. Record the signal generator power output.

Repeat step 4 above with both antennas vertically polarized.
Calculate the power into a reference ideal isotropic antenna by:

a. Firstreducing the readings obtained in steps 4 and 5 above by the power loss
in the cable between the generator and the source antenna, and

b. Then correcting for the gain of the source antenna used relative to an ideal
isotropic antenna. The reading thus obtained is the equivalent effective
isotropic radiated power (EIRP) level for the spurious signal being measured.

Repeat steps 1 through 6 above for all observed signals from the equipment being
tested.

2-4



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

36

C.S0088-0 v1.0

2.2 AC Power Line Conducted Emissions M easurement

2.2.1 Standard AC Power Line Conducted Emissions Test Site

The test site shall be on level ground that is covered with an earth-grounded, conductive
surface that is at least 2 meters by 2 meters in size. The ground plane shall extend at
least 0.5 meter beyond the foot print of the equipment under test.

A vertical conducting plane is optional for a standard (open area) test site and is only
required for measurements made on table-top devices. If a vertical conducting plane is
used, it shall be at least 2 meters by 2 meters in size and shall be electrically attached to
the conductive ground plane at maximum intervals of one meter along its entire length.

2.2.2 Line Impedance Stabilization Network (LISN) Unit

A Line Impedance Stabilization Network (LISN) shall be used for equipment that is tested
on a standard test site and connects directly to the public utility power line, or receives
power from a device that connects to the public utility power line. The LISN shall be placed
on top of or directly underneath the conductive ground plane and shall be electrically
grounded to it. Power line filters between the power source and LISN may be used to reduce
the ambient noise level on the public utility line.

2.2.3 Standard Test Site Measurements

2.2.3.1 Floor Standing Equipment

Floor standing equipment shall be placed directly on the conductive ground plane. If a
vertical conducting plane is used, the equipment under test shall be located 40 cm from
the vertical conducting surface. All other conductive objects (including the LISN) shall be
located at least 80 cm from any surface on the equipment under test.

2.2.3.2 Table Top Mounted Equipment

Table top equipment shall be placed on top of a non-conductive platform, with nominal long
dimension of 1.5 meters, and located 80 cm above the horizontal conducting ground plane.
The equipment under test shall be placed 40 cm from the vertical conductive surface, with
all other conductive objects located at least 80 cm from any surface on the equipment
under test.

2.2.3.3 Measurement Procedure

A radio noise meter employing a quasi-peak detector shall be used to test for radio noise
between each current carrying conductor and the ground conductor. Each current carrying
conductor shall be tested individually with all unused connections on the LISN terminated
in a 50Q resistive load. The ground (safety) conductor on the equipment under test shall be
individually connected to the power source through the LISN. Any adapters used between
the LISN power socket and the equipment under test shall be no more than 20 cm long and
shall contain only one input and only one output.
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The equipment under test shall be tested in various modes of operation with numerous
cable orientations. The emissions level shall be recorded for the mode of operation and
cable orientation that maximizes the radio noise level. This maximizing technique shall
be repeated for measurements on each current carrying conductor.

2.2.3.4 Frequency Range of Measurements
When measuring AC power line conducted emissions, the measurements shall be made at
frequencies between 450 kHz and 30 MHz.

2.2.4 End User or Manufacturing Plant Test Sites

For equipment that cannot be tested at a standard (open area) test site, an AC power line
conducted emi ssi ons test may be perfor med at
manufacturing plant. Refer to 5.6 of [5] for specifications and requirements of such tests.
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3 RECEIVER MINIMUM STAN DARDS

Receiver tests described in the following sections apply to single RF input port. The
equipment setups referenced in this section are functional. Other configurations may be
necessary for actual testing due to equipment limitations and tolerances.

3.1 Frequency Requirements

The access network shall meet the requirements in [7].
3.2 Receiver Performance
3.2.1 Receiver Sensitivity

3.2.1.1 Definition

The receiver reference sensitivity level is defined for one receive antenna as the
minimum mean power received at the antenna connector to attain 1% FER for the
configurations specifiedin Table 3.2.1.2-1.

3.2.1.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector using the relevant configuration as specifiedin Table 3.2.1.2-1.

1. Configure the sector under test and an access terminal simulator as shown in
Figure 6.5.1-1.

2. Disable the AWGN generators (set their output powers to zero).

3. Ensure that the access terminal and access network can use the session and TAP
configuration as per section A.2.1.

4. Configure the access network to use reference channel specifiedin the first
column of Table 3.2.1.2-1 for the channel bandwidth being used for the test.

5. Fix the access network transmit power to the maximum supported for the
configuration.

6. Set upa connection between the access terminal and the access network and
ensure that the configuration specified in step 3 is in use and that the Link
Assignment Block (LAB) assignments and channels are transmitted as per section
A.l.1.

7. Configure the TAP to transmit a ParameterAssignment message instructing the
access terminal simulator to fix the transmit power on the access terminal
simulator and start the data packet transmission on the reverse link. The power
level should be fixed such that the access network reference sensitivity level is at
the value specified in the last column of Table 3.2.1.2-2 for the channel bandwidth
being used.
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8. Measure the FER for the TAP flow.

Table 3.2.1.2 -1 Encoder parameters for receiver sensitivity

Reference channel Al A2 A3
(Channel (Channel (Channel
Bandwidth= 1.25 Bandwidth = 2.5 Bandwidth =5, 10
M Hz) M Hz) or 20 MHz)

Allocated Tiles 8 16 30
Guard Band (tiles 0 0 1
per side)

Symbols per Tile 8 8 8
Modulation QPSK QPSK QPSK
Packet format 0 0 0
Number of HARQ 1 1 1
transmissions

Payload size (bits) 427 877 1666
Tones per Tile 16 16 16
Data channel CRC 24 24 24
(bits)

Cyclic prefix (us) 13.02 13.02 13.02
Symbol duration (us) 120.44 120.44 120.44
Frame duration (us) 963.52 963.52 963.52
PHY layer 443 910 1729
throughput [kbps]
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Table 3.2.1.2 -2:Access net work reference sensitivity level

Channel bandwidth [REFSENS],
(MH2) Access network reference
sensitivity level (dBm),
1.25 [-105.+x+y]
25 [-102.+x+y]
5 [-99.2+x+y]
10 [-99.2+x+y]
20 [-99.2+x+y]
Note : x is the reference signal C/I requirement. Current
working assumption: x=-0.5dB for 1% FER and y=2.9 dB

3.2.1.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence (see 6.8).
3.2.2 Receiver Dynamic Range

3.2.2.1 Definition

The dynamic range requirement of the UMB system is specified as a measure of the
capability of the receiver to receive a desired UMB signal in the presence of an AWGN
interfering signal of the same bandwidth as that of the desired signal in the reception
frequency channel. The requirement is to attain a FER less than or equal to 1% for
transmission configurations in Table 3.2.2.2-1.

3.2.2.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector using the relevant configuration as specifiedin Table 3.2.2.2-1.

1. Configure the sector under test and an access terminal simulator as shown in Figure
6.5.1-1.

2. Ensure that the access terminal and access network can use the session and TAP
configuration as per section A.2.1.

3. Configure the access network to use reference channel specified in the first column
of Table 3.2.2.2-1 for the channel bandwidth being used for the test.

4. Fix the access network transmit power to the maximum supported for the
configuration.

5. Adjust the interfering signal s mecablke3R@RR.r
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1 6. Set upa connection between the access terminal and the access network and ensure
2 that the configuration specifiedin step 2 is in use and that the Link Assignment
3 Block (LAB) assignments and channels are transmitted as per section A.1.1.
4 7. Configure the TAP to transmit a ParameterAssignment message instructing the access
5 terminal simulator to fix the transmit power on the access terminal simulator and
6 start the data packet transmission on the reverse link. The power level should be
7 fixed such that the access network receiver power is at the level specifiedin Table
8 3.2.2.2-2 for the channel bandwidth being used.
9 8. Measure the FER for the TAP flow.
10
u Table 3.2.2.2 -1:Encoding parameters for receiver dynamic range test. The channel
12 code is Turbocode R =1/5
Reference channel Al A2 A3
(Channel (Channel (Channel
Bandwidth= Bandwidth Bandwidth = 5,
1.25MHz) =2.5MHz) 10 or 20 MH2)
Allocated Tiles 8 16 30
Guard Band (tiles per side) 0 0 1
Symbols per Tile 8 8 8
Modulation 64QAM 64QAM 64QAM
Packet format 7 7 7
Number of HARQ transmissions 1 1 1
Payload size (bits) 2536 5096 9576
Subcarriers per Tile 16 16 16
Data channel CRC (bits) 24 24 24
Cyclic prefix (usec) 13.02 13.02 13.02
Symbol duration (us) 120.44 120.44 120.44
Frame duration (us) 963.52 963.52 963.52
Phy layer throughput [kbps] 2632 5289 9939

13

14
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crange test

Interfering
UMB . . .
channel Desired signal signal mean Type of
. mean power power [dBm] interfering
bandwidth c .
(MH2) [dBm] /transmission signal
BW
1.25 [-89+x+Y] [-89] AWGN
2.5 [86+x+Y] [-86] AWGN
5 [-83.2+x+Y] [-83.2] AWGN
10 [-83.2+x+Y] [-80.2.] AWGN
20 [-83.2+ x+V] [-77.2] AWGN
Note 1: The requirement shall be met in consecutive application of A3
in Table 1 to groups of 30 tiles
Note 2: Current working assumption: x=14.2 for 1% FER assuming 1 receive
antenna and y=2.9 dB

3.2.2.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence (see 6.8).

3.2.3 Intermodulation Spurious Response Attenuation

3.2.3.1 Definition

The intermodulation spurious response attenuation requirement of the UMB system is
specified as a measure of the capability of the receiver to receive a desired UMB signal in
the presence of interfering signals at a carefully chosen frequency offsets such that their
third order inter-modulation product falls in the desired signal channel increasing the
noise floor. The desired signal is allowed to desense by at most 6 dB.

3.2.3.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector using the relevant configuration as specified in Table 3.2.3.2-1 and Table
3.2.3.2-2.

1. Configure the sector under test and an access terminal simulator as shown in
Figure 6.5.1-4.
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2. Ensure that the access terminal and access network can use the session and TAP
configuration as per section A.2.1.

3. Configure the access network to use the reference channel configuration in Table
3.2.1.2-1 (receiver sensitivity).

4. Fix the access network transmit power to the maximum supported for the
configuration.

5. Adjust the mean power of the interfering signals to the level specifiedin Table
3.2.3.2-1 and Table 3.2.3.2-2.

6. Set upa connection between the access terminal and the access network and
ensure that the configuration specifiedin step 2 is in use and that the Link
Assignment Block (LAB) assignments and channels are transmitted as per section
A.l.1.

7. Configure the TAP to transmit a ParameterA ssignment message instructing the
access terminal simulator to fix the transmit power on the access terminal
simulator and start the data packet transmission on the reverse link. For
broadband intermodulation test, the power level should be fixed such that the
access network receiver power is at the level specifiedin Table 3.2.3.2-1. For
narrowband intermodulation test, the power level should be fixed such that the
access network receiver power is at the level specifiedin Table 3.2.3.2-2.

8. Measure the FER for the TAP flow.
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intermodulation performance requirement

Interfering
signal
centre
UMB . : frequency
channel Configuratio . Desired I_nterfermg offs et to the : Type -Of
i signal mean signal mean interfering
bandwidth n power [dBm] power [dBm] channel signal
(MHz) edge of the
desired
carrier
[MHZz]
-52 1.875 Ccw
1.25 Alin Table | [REFSENS + -5 [ i
i 1.25MHz UMB
3.2.1.2-1 [6] dB] [-52] [4.375] e
signal
52 3.75 cw
55 A2 in Table [REFSENS + o2l [ :
) i 2.5MHz UMB
3.2.1.2-1 [6] dB] [-52] [8.75] -
signal
52 7.5 cw
5 A3 in Table [REFSENS + o2l i
i 5MHz UMB
32121 [6] B [52] [17.5] N
signal
52 7.5 cw
10 A3in Table | [REFSENS + -5 e
i 5MHz UMB
32121 [6] B [52] [17.7] i
signal
52 7.5 cw
20 A3in Table | [REFSENS + -5 e
i 5MHz UMB
3.2.1.2-1 [6] dB] [-52] [17.95] g
signal
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Table 3.2.3.2 -2 Access network

narrowband intermodulation performance requirement

Interfering
signal
UMB W anted Interfering offset to
channel Configuratio signal signal hthe | Type of interfering
bandwidt n mean mean channe signal
h (MHz) power power edge of the
[dBm] [dBm] desired
carrier
[kHz]
[-52] [307.2] CWwW
105 A::L), izanZatlale [RE';SESS + 1.25 MHz UMB
— [6] dB] [-52] [701.8] signal, 1 Tile*
(1st tile from center)
[-52] [307.2] Cw
2.5 Ai izanzatlale [RE';SE;'S + 2.5 MHz UMB signal,
A [6] aB] [-52] [712.4] 1 Tile*
(4th tile from center)
[-52] [384] CwW
5 A3in Table | [REFSENS + 5 MHz UMB signal, 1
3.2.1.2-1 [6] dB] Tile*
-52 1040.8
-52] [ ] (10th tile from
center)
[-52] [439.6] Cw
10 Ag izanza‘f'e [RE';S:‘ISS * 5 MHz UMB signal, 1
— [6] dB] [-52] [1348] Tile*
(8th tile from center)
[-52] [474] cw
20 A?é izanzafle [RE';SEES + 5MHz UMB signal, 1
I [6] dB] [-52] [1655.2] Tile*

(6th tile from center)

Note*: Interfering signal consisting of one Tile positioned at the stated offset.

3.2.3.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence.
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3.2.4 Adjacent Channel Selectivity

3.2.4.1 Definition

Adjacent channel selectivity is defined by specifying a certain receiver performance (FER =
0.01) at a specified data rate, desired signal mean power and interfering signal mean
power, where the interferer is a UMB signal located on the adjacent channel. The following
two signals specify the UMB ACS requirement:

- A single Tile signal from an adjacent UMB system with minimum centre frequency
offset of the interfering signal to the channel edge of a victim system equal to 272.8 kHz
(241 kHz for 1.25 and 2.5 MHz channel bandwidth) as shown in Table 3.2.4.2-1Table 3.4.4.2-
1.

- A wideband signal in an adjacent channel position. The wideband signal is a 5 MHz
UMB carrier (1.25 and 2.5 MHz UMB carrier for 1.25 and 2.5 MHz channel bandwidth,
respectively), independent of the UMB channel bandwidth with minimum centre frequency
offset of the interfering signal to the band edge of a victim system equal to 2.5MHz (625kHz
and 1.25MHz for 1.25 and 2.5 MHz channel bandwidth, respectively) as shown in Table
3.2.4.2-2.

3.2.4.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector using the relevant configuration as specified in Table 3.2.4.2-1 and Table
3.2.4.2-2.

1. Configure the sector under test and an access terminal simulator as shown in
Figure 6.5.1-9.

2. Ensure that the access terminal and access network can use the session and TAP
configuration as per section A.2.1.

3. Configure the access network to use the reference channel configuration in Table
3.2.1.2-1 (receiver sensitivity).

4. Fix the access network transmit power to the maximum supported for the
configuration.

5. Adjust the mean power of the interfering signals to the level specifiedin Table
3.2.4.2-1 and Table 3.2.4.2-2.

6. Set upa connection between the access terminal and the access network and
ensure that the configuration specified in step 22 is in use and that the Link
Assignment Block (LAB) assignments and channels are transmitted as per section
A.l1.1.
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7. Configure the TAP to transmit a ParameterAssignment message instructing the
access terminal simulator to fix the transmit power on the access terminal
simulator and start the data packet transmission on the reverse link. For

narrowband adjacent channel selectivity test, the power level should be fixed such
that the access network receiver power is at the level specifiedin Table 3.2.4.2-1.
For wideband adjacent channel selectivity test, the power level should be fixed such
that the access network receiver power is at the level specifiedin Table 3.2.4.2-2.

8. Measure the FER for the TAP flow.

Table 3.2.4.2 -1 Access network

adjacent ¢ hannel selectivity (Narrowband) parameters

Desired Interfering Interfering Tile
UMB signal signal centre frequency Type of
channel mean mean offsetto the interfering
bandwidth channel edge of .
(MHz) ?gévri]r ?gévri]r the wanted signal
carrier [kHz]
125 [REFSENS [-49] [241+m*153.6, 1._25 MHz U_MB
+ [6]dB] m=0, 3, 7] signal, 1 tile
o5 [REFSENS [-49] [241+m*153.6, 2.5 MHz UMB
+ [6]dB] m=0, 8, 15] signal, 1 tile
5 [REFSENS [-49] [272.8+m*153.6, 5 MHz UMB
+ [6]dB] m=0, 14, 30] signal, 1 tile
10 [REFSENS [-49] [272.8+m*153.6, 5 MHz UMB
+ [6]dB] m=0, 14, 30] signal, 1 tile
20 [REFSENS [-49] [272.8+m*153.6, 5 MHz UMB
+ [6]dB] m=0, 14, 30] signal, 1 tile
Note*: Interfering signal consisting of one Tile. The requirement applies to both
upper and lower frequency edge of the UMB channel.
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(wideband) parameters

Interfering
Desired Interferin signal centre
UMB signal g signal frequency Type of
channel bandwidth mean mean offset to the interfering
(MHz) power power channel edge* signal
[dBm] [dBm] of the wanted
carrier [M Hz]
[REFSENS
1.25 +[11.5] dB] [-52] [0.625] 1.25MHz UMB
[REFSENS
25 +[9] dB] [-52] [1.25] 2.5MHz UMB
[REFSENS
5 +[6] dB] [-52] [2.5] 5MHz UMB
[REFSENS
10 + [6] dB] [-52] [2.5] 5MHz UMB
[REFSENS :
20 +[6] dB] [-52] [2.5] 5MHz UMB
*The requirement applies to both upper and lower frequency edge of the UMB channel.

3.2.4.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence.
3.2.5 In-Channel Selectivity

3.2.5.1 Definition

The In-channel selectivity (ICS) requirement of the UMB system is specified as a measure
of the capability of the receiver to receive a desired UMB signal (denoted as the victim) at
its assigned Tile locations in the presence of another in-channel desired signal (denoted
as the aggressor) received at adjacent Tile allocations which are received at a higher PSD.

Table 3.2.5.2-1 specifies the tile allocations for the victim and aggressor signal and Table
3.2.5.2-2 specifies the received energy level for both. The victim signal uses QPSK
modulation and the aggressor resembles a 64-QAM received signal. The aggressor PSD is
set at 25 dB above the noise floor. The requirement is to have a selectivity of 25 dB on the
aggressor such that the noise it causes at the victim tiles is at the same level as the its
own noise floor, i.e. the total noise floor on the victim tiles increases by 3 dB or
alternatively the aggressor causes 3 dB desense.

3.2.5.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector using the relevant configuration as specifiedin Table 3.2.5.2-1.
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Configure the sector under test and an access terminal simulator (victim) and
another access terminal simulator (aggressor) as shown in Figure 6.5.1-9.

Ensure that the access terminal simulator and access network can use the session
and TAP configuration as per section A.2.1 for victim access terminal and A.2.2 for
the aggressor access terminal.

Configure the access network to use reference channel in Table 3.2.5.2-1.

Fix the access network transmit power to the maximum supported for the
configuration.

Set up a connection between the access terminal simulator (aggressor) and the
access network and ensure that the configuration specified in step 2 is in use and
that the Link Assignment Block (LAB) assignments and channels are transmitted
as per section A.1.2.

Fix the transmit power on the access terminal (aggressor) simulator and start the
data packet transmission on the reverse link. The power level should be fixed such
that the access network receiver power is at the level specifiedin Table 3.2.5.2-2
for the channel bandwidth being used.

Set up a connection between the access terminal (victim) and the access network
and ensure that the configuration specifiedin step 2 is in use and that the LAB
assignments and channels are transmitted as per sectionA.1.2.

Configure the TAP to transmit a ParameterAssignment message instructing the
access terminal simulator to fix the transmit power on the access terminal (victim)
simulator and start the data packet transmission on the reverse link. The power
level should be fixed such that the access network receiver power is at the level
specifiedin Table 3.2.5.2-2 for the channel bandwidth being used.

Measure the FER for the TAP flow.
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Table 3.2.5.2 -1:Encoding Parameters for In -Channel Selectivity
Reference Al A2 A3 A4
channel
Allocated Tiles for 4 8 16 32
victim
Guard Band (tiles 0 0 1 2 for Channel
per side) Bandwidth=10MHz;

4 for Channel
Bandwidth=20MHz

Symbols per Tile 8 8 8 8
Modulation QPSK QPSK QPSK QPSK
Packet format 0 0 0 0
Number of HARQ 1 1 1 1
transmissions
Payload size (bits) 201 427 877 2860
Cyclic prefix (usec) 13.02 13.02 13.02 13.02
Tones per Tile 16 16 16 16
Data channel CRC 24 24 24 24
(bits)
Symbol duration 120.44 120.44 120.44 120.44
(us)
Frame duration 963.52 963.52 963.52 963.52
(us)
PHY layer 209 443 910 1820

throughput [kbps]

3-13




10

11

12

13

14

15

C.S0088-0v1.0

Table 3.2.5.2 -2 Victim/aggressor tiles allocations and received energy levels

UmMB Tiles Tiles Interfering
Channel Reference Desired signal mean
Bandwidth measurement victim sign  al aggressor signal mean power,
(MHz) channel signal power [dBm]
(dBm)
1.25 Al in Table 4 4 [-108+ X +y
-86
3.2.5.2-1 +3]
2.5 A2 in Table 8 8 [-105 + x +y
-83
3.2.5.2-1 +3]
5 A3 in Table 16 14 [-102 +x +y
-80.6
3.2.5.2-1 +3]
10 A4 in Table 32 28 [-99 +x +y
-77.6
3.2.5.2-1 +3]
20 A4 in Table 32 28 [-99 +x +y
-77.6
3.2.5.2-1 +3]

Note: The working assumption is to have x=0.5dB and y=2.9 dB

3.2.5.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence.

3.2.6 Receiver Blocking Characteristics

3.2.6.1 Definition

The blocking performance requirement of the UMB system is specified as a measure of the
receiver ability to receive a desired signal at its assigned channel frequency in the
presence of an unwanted interferer. Two different cases are specified: interference signals
are used for this test: 1) In-band blocking using 1.25 MHz, 2.5 MHz or 5 MHz UMB carrier as
interference signal and 2) Out-of-band blocking with CW signal as interference signal on
frequencies other than those ¢close-i n 6 t desiteld ehannel.
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3.2.6.2 Method of Measurement

The test shall be carried out for all band classes and channel bandwidth (CBW) supported by
the sector using the configuration as specifiedin Table 3.2.1.2-1 (receiver sensitivity).
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Configure the sector under test and an access terminal simulator as shown in
Figure 6.5.1-3.

Ensure that the access terminal and access network can use the TAP configuration
as per section A.2.1.

Configure the access network to use the reference channel configuration in Table
3.2.1.2-1 (receiver sensitivity).

Fix the access network transmit power to the maximum supported for the
configuration.

. Adjust the mean power of the interfering signals to the level specified in Table

3.2.6.2-1and Table 3.2.6.2-2. Table 3.2.6.2-1 shall be used for in-band blocking and
Table 3.2.6.2-2 shall be used for the frequency range of 1 to f. and f, to 12.750 GHz.
The frequency ranges fi: and f2 are defined in Table 3.2.6.2-3.

Set up a connection between the access terminal and the access network and
ensure that the configuration specified in step 2 is in use and that the Link
Assignment Block (LAB) assignments and channels are transmitted as per section
A.l.1.

Configure the TAP to transmit a ParameterAssignment message instructing the
access terminal simulator to fix the transmit power on the access terminal
(aggressor) simulator and start the data packet transmission on the reverse link.
The power level should be fixed such that the access network receiver power is at
the level specified in Table 3.2.6.2-1and Table 3.2.6.2-2 for the channel bandwidth
being used.

Measure the FER for the TAP flow.

3-15



1

C.S0088-0v1.0

Table 3.2.6.2 -1: UMB Access Network

In -Band B locking R equirements,

Range of f 1 tof >

for Frequency

Interfering
UME signal
Assianed W anted signal Inte rfering minimum Type of
Bandgvidth mean power signal mean offset to the interfering
(MHi2) [dBm] power [dBm] channel edge signal
of the wanted
carrier [MHz]
REFSENS + 1.25MH MB
1.25 [REFSENS +[3] [-43] [1.875] S
dB] signal
[REFSENS + [3] 2.5MHz UMB
2. -4 7
5 dB] [-43] [3.75] signal
+
5 [REFSE:;I]S (3] [-43] [7.5] 5MHz UMB signal
+
10 [REFSIZI;]S (3] [-43] [7.5] 5MHz UMB signal
REFSENS +
20 [ SdB]S [3] [-43] [7.5] 5MHz UMB signal
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interfering signal:

blocking requirements,
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centre frequency of

190fi MHz,f 2-12750 MHz

Interfering

UumMB signal mean

Assigned W anted signal power above Type of interfering
Bandwidth mean power [dBm] access terminal signal
(MHz) mean power
[dB]

1.25 [REFSENS + [3] dB] [+75] CW carrier
25 [REFSENS + [3] dB] [+75] CW carrier
5 [REFSENS + [3] dB] [+75] CW carrier
10 [REFSENS + [3] dB] [+75] CW carrier
20 [REFSENS + [3] dB] [+75] CW carrier

Table 3.2.6.2 -3:Frequency range definition for use in Tables 3.

4.6.2-1and 3. 4.6.2-2

Operating f1 [MHz] f2 [MHz]
Band
All BC 20 below the lower edge of the band | 20 above the upper edge of the band
BC 9 20 below the lower edge of the band | 10 above the upper edge of the band
BC19 20 below the lower edge of the band | 12 above the upper edge of the band

3.2.6.3 Minimum Standard

The FER in all the tests shall not exceed 1% with 95% confidence.

3.3 Limitations on Emissions

3.3.1 Conducted Spurious Emissions

The requirement for receiver spurious emissions generated or amplified applies only for
an access network with separate

receiver and transmitter antenna ports.
requirement consists of the following parts

The

General spurious emissions requirements, based on internationally recognized

limits.

Co-existence requirements that may apply for co-located base stations are
incorporated by reference.

3-17



10

11

12

13

14

15

16

17

18

19

20

21

22

23

25

C.S0088-0v1.0

The frequency range between 250% of the CBW below the lowest carrier in the frequency
band and 250% of the CBW above the highest carrier in the frequency band is excluded
from this test. In order to align with the transmitter spurious emissions requirements,
frequencies that are more than 10 MHz below or above the transmitter operating band are
however not excluded from the spurious domain requirement, even if they are within
250% CBW from the lowest/highest carrier.

3.3.1.1 Definition

Conducted spurious emissions are spurious emissions generated or amplified in the
sector equipment and appearing at the receiver RF input ports.

3.3.1.2 Method of Measurement

1.

Connect a spectrum analyzer (or other suitable test equipment) to a receiver RF
input port.

For each band class that the sector supports, configure the sector to operate in that
band class and perform steps 3 through 5.

Disable all transmitter RF outputs.
Perform step 5 for all receiver input ports.

Sweep the spectrum analyzer over a frequency range from the lowest intermediate
frequency or lowest oscillator frequency used in the receiver or 1 MHz, whichever is
lower, to at least 2600 MHz for Band Classes O, 2, 5, 7, 9, 10, 11 and 12, at least 3
GHz for Band Class 3 or at least 6 GHz for Band Classes 1, 4 and 8. For Band Class 6,
sweep the spectrum analyzer over a frequency range from 30 MHz to at least 12.75
GHz and measure the spurious emissions levels.

3.3.1.3 Minimum Standard

The mean conducted spurious emission shall not exceed the levels in Table 3.3.1.3-1.
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Table 3.3.1.3 -1: General spurious emission minimu m requirement
Band Maximum M easurement

level Bandwidth

30MHz - 1 GHz -57 dBm 100 kHz

1 GHz - 12.75 GHz -47 dBm 1 MHz

Within access network -80 dBm 30 kHz
Receive band

1884.5 8 1919.6 MHz -41dBm 300 kHz

NOTE: The frequency range between 2.5 x CBW, below the first
carrier frequency and 2.5x CBW above the last carrier frequency
transmitted by the AN is excluded from the requirement.
However, frequencies that are more than 10 MHz below the
lowest frequency of the AN transmitter operating band or more
than 10 MHz above the highest frequency of the AN transmitter
operating band shall not be excluded from the requirement.

In addition to the requirements in Table 3.3.1.3-1, the power of any spurious emission
shall not exceed the levels specified in Table 4.4.1.3-8 for protection of the UMB FDD
access network receiver of own or different AN and for co-existence with other systems in
the same geographical area. In addition, the co-existence requirements for co-located base
stations in Table 4.4.1.3-9 may also be applied.

Current region-specific radio regulation rules shall also apply.
For example,

[1] A Band Class 3 sector operating under Japan regional requirements shall limit
conducted emissions to less than 854 dBm, measured in a 30 kHz resolution bandwidth at
the sector RF input ports, for all other frequencies.

[2] A Band Class 6 sector operating under Japan regional requirements shall limit
conducted emissions to less than -41 dBm, measuredin a 300 kHz resolution bandwidth at
the sector RF input ports, for frequencies within the PHS band from 1884.5 to 1919.6 MHz.

3.3.2 Radiated Spurious Emissions

No receiver radiated spurious emissions are explicitly stated. In general, received radiated
spurious emissions are tested together with transmitter radiated spurious emissions (see
4.4.2).

Current region-specific radio regulation rules shall apply.

For example, a Band Class 7 sector operating under US regional requirements shall limit
radiated spurious emissions to less than 70 dBW/MHz EIRP in the GPS band from 1559 to
1610 MHz.
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4 TRANSMITTER MINIMUM STANDARDS
4.1 Frequency Requirements

4.1.1 Frequency Coverage

The access network shall meet the requirements in [7].
4.1.2 Frequency Tolerance

4.1.2.1 Definition

The frequency tolerance is defined as the maximum allowed difference between the actual
UMB transmit carrier frequency and the specified UMB transmit frequency assignment.
This test shall apply to every band class that the sector supports.

4.1.2.2 Method of Measurement

Frequency shall be measured using appropriate test equipment with sufficient accuracy to
ensure compliance with the minimum standard. Frequency should be measured as part of
the error vector magnitude test of 4.2.2. .

4.1.2.3 Minimum Standard

For all operating temperatures specified by the manufacturer, the average frequency
difference between the actual UMB transmit carrier frequency and specified UMB transmit
frequency assignment shall be less than +5 x 1078 of the frequency assignment (x0.05

ppm).

4.2 Modulation Requirements

Waveform quality is tested by measuring the error vector magnitude
4.2.1 Synchronization and Timing

4.2.1.1 Channel Time Tolerance

Each sector shall use a time base reference from which all time critical transmissions,
including frames, and super frames, shall be derived. The time base reference shall be
time-aligned to System Time. Reliable external means should be provided at each sector to
synchronize each sector time base reference to System Time. Each sector should use a
frequency reference with sufficient accuracy to maintain time alignment to System Time.
With the external source of System Time disconnected, the sector shall maintain transmit
timing within £10 ps of System Time for a period of not less than 8 hours.

The sector shall make available an even second time reference signal for the purpose of
synchronization testing.
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4.2.1.1.1 Definition
The preamble time is defined as the estimate of System Time derived from observation of
the super frame preamble at the sector RF output port. Preamble time alignment error is
the difference between the measured preamble time and the expected time.
4.2.1.1.2 Method of Measurement
Refer to Figure 6.5.1-5 for a functional block diagram of the test setup.

1. Connect the waveform quality test equipment to a sector RF output port.

2. Set the attenuator at an appropriate level for the test equipment.

3. Trigger the test equipment from the sector even second time reference signal.

4. Open a connection and set the sector to be transmitting continuously at least the
super frame preamble.

5. Measure the Preamble alignment error.

4.2.1.1.3 Minimum Standard

The preamble time alignment error should be within *3 ps and shall be within *10 ps of
System Time.

4.2.2 Error Vector Magnitude
This test is applicable to signal bandwidth equal to or greater than 5 MHz. The

requirement for signal bandwidth less than 5 MHz will be included in the future version.

4.2.2.1 Definition

The error vector magnitude is measured by determining the root mean square error
between the ideal constellation point and the actual one to be received after equalizing for
some of the access network transmitter imperfections. This test is performed with a single
carrier and single sector only. This test also evaluates the resulting spectral flatness that
is a consequence for error vector magnitude being computed for equalized waveform. The
equalized waveform may not capture any ripples or droop in the transmit waveform.

4.2.2.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector.

1. Configure the sector under test as shown in Figure 6.5.1-5.
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Connect the error vector magnitude measuring equipment to the sector RF output
port.

Ensure that the access network can use the TAP configuration as per section A.2.3.

Configure the access network to use the tile assignment for a given maximum
transmission bandwidth in Table 4.2.2.2-1.

Fix the access network transmit power to the maximum supported for the
configuration.

Set up a connection between the access terminal simulator and access network
and start the TAP flow and ensure that the LAB assignments and channels are
transmitted as per section A.1.3.

Measure the error vector magnitude and spectral flatness.

Table 4.2.2.2 -1:Access network assignment used for EVM computation

Channel B andwidth (MHz) 5 10 20

Nominal maximum 30 60 120
number of Tiles (N+) for
maximum transmission BW

Nominal maximum 4.61 9.22 18.44
transmission BW (MHz)

4.2.2.3 Minimum Standard

The measured error vector magnitude shall be less than the values specified in Table

4.2.2.3-1.

Table 4.2.2.3 -1:Error Vector Magnitude Minimum Limits as a Function of M odulation

Type
Acces?rpr:twork M odulation Type EVM (%) C/N (dBc)
QPSK 17.5 15.13
Wide Area 8-PSK 14 17.07
160AM 12.5 18.06
64QAM 8 22

The measured spectral flatness metric shall be less than 3 dB.
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For all operating temperatures specified by the manufacturer, the average frequency
difference between the actual UMB transmit carrier frequency and specified UMB transmit
frequency assignment shall be less than +5 x 1078 of the frequency assignment (+0.05

ppm).

4.3 RF Output Power Requirements

This section contains tests verifying the total power transmission.
4.3.1 Total Power

4.3.1.1 Definition

This test measures the total RF output power from the transmitter at the antenna
connector.

4.3.1.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector.

1. Configure the sector under test and an access terminal as shown in Figure 6.5.1-1.
The AWGN generators are not applicable in this test.

2. Connect the power measuring equipment to the sector RF output port.

3. Ensure that the access terminal simulator and access network can use the TAP
configuration as per section A.2.3.

4. Fix the access network transmit power to the maximum supported for the
configuration.

5. Set upa connection between the access terminal simulator and access network
and start the TAP flow and ensure that the LAB assignments and channels are
transmitted as per section A.1.3.

6. Measure the mean output power of the sector. The power is measured at the
sector's RF output port.

4.3.1.3 Minimum Standard

The mean power shall remain +2dBanddé4 dB of the manufacturerds
equipment over the environmental conditions described in Section 5.
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4.4 Limitations on Emissions
4.4.1 Conducted Spurious Emissions

4.4.1.1 Definition

The conducted spurious emissions are emissions at frequencies that are outside the
assigned UMB Channel, measured at the sector RF output port.

4.4.1.2 Method of Measurement

The test shall be carried out for every band class and channel bandwidth (CBW) supported
by the sector.

1. Configure the sector under test and an access terminal as shown in Figure 6.5.1-1.
The AWGN generators are not applicable in this test.

2. Connect a spectrum analyzer (or other suitable test equipment) to the sector RF
output port, using an attenuator or directional coupler if necessary.

3. Ensure that the access terminal simulator and access network can use the TAP
configuration as per section A.2.3.

4. Fix the access network transmit power to the maximum supported for the
configuration.

5. Set upa connection between the access terminal and start the TAP flow and
ensure that the LAB assignments and channels are transmitted as per section
A.1.3.

6. Measure the mean spurious emissions using appropriate measurement bandwidth.

7. Measure the ACLR.

4.4.1.3 Minimum Standard

When transmitting with carrier frequencies less than 1 GHz, the spurious emissions shall
be less than the limits specified in Table 4.4.1.3-1. When transmitting in BC O, the
spurious emissions shall be less than the limits specifiedin
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Table 4.4.1.3-2. When transmitting with carrier frequencies higher than 1 GHz, the
spurious emissions shall be less than the limits specifiedin

Table 4.4.1.3-3. When transmitting in Band Class 1 or 15, the additional spurious
emissions shall be less than the limits specified in Table 4.4.1.3-4. The out-of-band
spurious emissions shall be less than the limits specified in Table 4.4.1.3-5 and Table
4.4.1.3-6. The spurious emissions shall be less than the limits for the protection of the
access network receiver as specifiedin Table 4.4.1.3-7.

Coexistence requirements may be applied for the protection of access terminal and/or
access network operating in other frequency bands in the same geographical area. The
requirements may apply in geographic areas in which both UMB FDD operating in
frequency band classes 0 to 19 and a system operating in another frequency band than the
UMB operating band are deployed. The power of any spurious emission shall not exceed the
limits of Table 4.4.1.3-8 for an access network where requirements for co-existence with
the system listed in the first column apply.

The requirements for coexistence with co-located access networks may be applied for the
protection of other access network receivers when GSM900, DCS1800, PCS1900, GSM850,
FDD UTRA are co-located with a UMB FDD access network. The power of any spurious
emission shall not exceed the limits of Table 4.4.1.3-9 for a Wide Area (WA) access network
where requirements for co-location with an access network type listed in the first column
apply.

Requirements for co-existence with PHS may be applied for the protection of PHS in
geographic areas in which both PHS and UMB FDD are deployed. This requirement is also
applicable at specified frequencies falling between 10 MHz below the lowest access network
transmitter frequency and 10 MHz above the highest AN transmitter frequency of the
operating band. The power of any spurious emission shall not exceed the limits shown in
Table 4.4.1.3-10.

The measured ACLR shall be equal to or more than the limits specifiedin Table 4.4.1.3-11.
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Table 4.4.1.3 -1 Transmitter ~ Spurious Emission Limits for Carrier Frequencies less
than 1 GHz
Frequency Emission Limit Comments
offset,
Unit RBW, Restrictions Applicable
Af, MHz kHz range
0 |to 5 -7 -7/5 * Af dBm| 100 |all CBW O5 MHz|fc <1 GHz
5 |to| 10 -14 dBm| 100 |all CBW 05 MHz|fc <1 GHz
10|to| Afmax -16 dBm| 100 |all CBW O5 MHz|fc < 1 GHz
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Table 4.4.1.3 -2 Band Classes 0 Additional Transmitter

Spurious Emission Limits

Fri?fieezcy Emission Limit Comments

Af. MHzZ Unit EE:V Restrictions Apr:;igzt;le
0 [to 1 -10 [dBm 100 |CBW=5 MHz fc <1GHz
0 [to 1 -13 |dBm 100 CBW=10 MHz fc <1 GHz
0 |to 1 -16 |dBm 100 CBW=20 MHz fc <1 GHz
1 |to 5 -13 |dBm 100 @l 1l CBW fc <1GHz
5 |to 10 -14 |dBm 100 al | CBW fc <1 GHz
10 [tO | Afi -16 |dBm 100 a |l | CBMHz fe <1GHz

Table 4.4.1.3 -3 Transmitter

Spurious Emission Limits

for Carrier Frequencies higher

than 1 GHz

F

requency Emission Limit Comments

offset,

.. RBW, . Applicable
Unit Restrict

Af, MHz n kHz estrictions range
o|to] 5 -7 -7/5 * Af dBm| 100 |all CBW O5 MHz|f: > 1 GHz
5 [to] 10 -14 dBm| 100 |all CBW O5 MHz|f: > 1 GHz
10|to| Afmax -15 dBm|1000 |all CBW O5 MHz|f. > 1 GHz

Table 4.4.1.3 -4 Additional

Band Class 1 and15 Transmitter Spurious Emission Limits

Fr((e)?ftsjgzcy Emission Limit Comments

Af. MHz Unit RBW, kHz[ Restrictions Apf;:;ble
Ofto 1 -10 |[dBm| 100 CBW=5 MHz fe>1 GHz
Ofto] 1 -13 |dBm| 100 CBW=10 MHz fe>1 GHz
Ofto] 1 -16 |[dBm| 100 CBW=20 MHz fo>1 GHz
1|to| 10 -13 |[dBm| 1000 |all CBW O5 MHz fe>1 GHz
10(to] Afmax | -15 |dBm| 1000 |all CBW O5 MHz fc > 1 GHz
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Table 4.4.1.3 -5 Out of Band Spurious Emission Limits for Category A

Band Maximum level Measureme Note
nt
Bandwidth
9kHz - 150kHz 1 kHz Note 1
150kHz - 30MHz 13 dBm 10 kHz Note 1
30MHz - 1GHz 100 kHz Note 1
1GHz - 12.75 GHz 1 MHz Note 2
NOTE 1: Bandwidth as in ITU-R SM.329 [2], s4.1
NOTE 2: Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R
SM.329 [2] , s2.5 table 1

Table 4.4.1.3 -6 Out of Band Spurious Emission Limits for Category B

Band Maximum Measuremen Note
Level t Bandwidth
9 kHz < 150 kHz -36 dBm 1 kHz Note 1
150 kHz <> 30 MHz -36 dBm 10 kHz Note 1
30 MHz <> 1 GHz -36 dBm 100 kHz Note 1
1 GHz « 12.75 GHz -30 dBm 1 MHz Note 2
Note 1:Bandwidth as in ITU-R SM.329 [2], s4.1
Note 2: Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R
SM.329 [4] , s2.5 table 1

Table 4.4.1.3 -7 Wide Area Access Network Spurious Emission Limits for Protection of
Access Network Receiver

Operating Access Network class Maximum Measurement
Bands Level Bandwidth
All Wide Area -96 dBm 100 kHz
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Table 4.4.1.3 -8:Access Network Spurious emissions limits for UMB FDD A

ccess

Networks in ge ographic coverage area of systems operating in other frequency bands
System Bandforco - |Maximum |Measurement Note
type existence Level Bandwidth
operating requirement
in the
same
geographi
cal area
GSM900 | 921 - 960 MHz | -57 dBm 100 kHz This requirement does not apply to
UMB AN operating in BC9
876 - 915 MHz | -61 dBm 100 kHz For the frequency range 880-915
MHz, this requirement does not
apply to UMB AN operating in BC9,
since itis already covered by the
requirementin Table 4.4.1.3-7.
DCS1800 | 1805 - 1880 -47 dBm 100 kHz This requirement does not apply to
MHz UMB AN operating in BC8
1710 - 1785 -61 dBm 100 kHz This requirement does not apply to
MHz UMB AN operating in BC8, since it
is already covered by the
requirementin Table 4.4.1.3-7.
PCS1900 1930 - 1990 -47 dBm 100 kHz This requirement does not apply to
MHz UMB AN operating in frequency BC1
1850 - 1910 -61 dBm 100 kHz This requirement does not apply to
MHz UMB AN operating in frequency
BC1, since it is already covered by
the requirement in Table 4.4.1.3-7.
GSM850 | 869 - 894 MHz | -57 dBm 100 kHz This requirement does not apply to
UMB AN operating in frequency BCO
824 - 849 MHz | -61 dBm 100 kHz This requirement does not apply to
UMB AN operating in frequency
BCO, since it is already covered by
the requirement in Table 4.4.1.3-7
UMB FDD | 2110 - 2170 -52 dBm 1 MHz This requirement does not apply to
BC6 MHz UMB AN operating in BCB6,
1920 - 1980 -49 dBm 1 MHz This requirement does not apply to
MHz UMB AN operating in BC6, since it
is already covered by the
requirement in Table 4.4.1.3-7
UMB FDD | 1930 - 1990 -52 dBm 1 MHz This requirement does not apply to
BC1 MHz UMB AN operating in BC1
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1850 - 1910 -49 dBm 1 MHz This requirement does not apply to
MHz UMB AN operating in BC1, since it
is already covered by the
requirementin Table 4.4.1.3-7.
UMB FDD | 1805 - 1880 -52 dBm 1 MHz This requirement does not apply to
BC8 MHz UMB AN operating in BC8
1710 - 1785 -49 dBm 1 MHz This requirement does not apply to
MHz UMB AN operating in BC8, since it
is already covered by the
requirementin Table 4.4.1.3-7.
UMB FDD | 2110 - 2155 -52 dBm 1 MHz This requirement does not apply to
BC15 MHz UMB AN operating in BC15
1710 - 1755 -49 dBm 1 MHz This requirement does not apply to
MHz UMB AN operating in BC15, since it
is already covered by the
requirement in Table 4.4.1.3-7.
UMB FDD | 869 - 894 MHz | -52 dBm 1 MHz This requirement does not apply to
BCO UMB AN operating in BCO
824 - 849 MHz | -49 dBm 1 MHz This requirement does not apply to
UMB AN operating in BCO, since it
is already covered by the
requirement in Table 4.4.1.3-7.
UMB FDD | 2620 - 2690 -52 dBm 1 MHz This requirement does not apply to
BC13 MHz UMB AN operating in BC13,
2500 6 2570 -49 dBm 1 MHz This requirement does not apply to
MHz UMB AN operating in BC13, since it
is already covered by the
requirement in Table 4.4.1.3-7.
UMB FDD | 925 - 960 MHz | -52 dBm 1 MHz This requirement does not apply to
BC9 UMB AN operating in BC9.
880 - 915 MHz | -49 dBm 1 MHz This requirement does not apply to
UMB AN operating in BC9, since it
is already covered by the
requirement in Table 4.4.1.3-7.

Table 4.4.1.3 -9:Access Network Spurious emissions limits for Wide Area FDD AN co

located with another A ccess Network
Type of co -located Band for co -location M aximu Measuremen
AN requirement m Level t Bandwi dth
Macro GSM900 876-915 MHz -98 dBm 100 kHz
Macro DCS1800 1710 - 1785 MHz -98 dBm 100 kHz
Macro PCS1900 1850 - 1910 MHz -98 dBm 100 kHz
Macro GSM850 824 - 849 MHz -98 dBm 100 kHz
WA UMB FDD BC6 1920 - 1980 MHz -96 dBm 100 kHz
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WA UMB FDD BC1 1850 - 1910 MHz -96 dBm 100 kHz
WA UMB FDD BCS8 1710 - 1785 MHz -96 dBm 100 kHz
WA UMB FDD BC15 1710 - 1755 MHz -96 dBm 100 kHz
WA UMB FDD BCO 824 - 849 MHz -96 dBm 100 kHz
WA UMB FDD BC13 2500 - 2570 MHz -96 dBm 100 KHz
WA UMB FDD BC9 880 - 915 MHz -96 dBm 100 KHz
1
2 Table 4.4 .1.3 -10 FDD AN Spurious emis  sions limits for access netowrk in geographic
3 coverage area of PHS
Band Maximum Measurement
Level Bandwidth
1884.5 - 1919.6 MHz -41 dBm 300 kHz

5  Current region-specific radio regulation rules shall also apply.

6 Table 4.4.1.3 -11 ACLRL imits
ACLR limit for 1% and 2" Adjacent channel relative to assigned channel frequency
UMB [dB]
Channel
BW (MHz) UuMB? uMB? uMB? UMB!
<5.0 MHz 5.0 MHz 10 MHz 20 MHz
ACLR 1 [45] - - -
<5 ACLR 2 [45] - - -
ACLR 1 [45] [45] - -
5 ACLR 2 [45] [45] - -
ACLR 1 [45] - [45] -
10 ACLR 2 [45] - [45] -
ACLR 1 [45] - - [45]
20 ACLR 2 [45] - - [45]
NOTES:
1 Measured with a rectangular filter with a bandwidth equal to the channel
bandwidth on the 1st or 2nd adjacent channel

s  4.4.2 Radiated Spurious Emissions

9 Current region-specific radio regulation rules shall apply.
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For example, a Band Class 7 sector operating under US regional requirements shall limit
radiated spurious emissions to less than 670 dBW/MHz EIRP in the GPS band from 1559 to
1610 MHz.

4.4.3 Inter-Sector Transmitter Intermodulation

4.4.3.1 Definition

The inter-sector transmitter intermodulation occurs when an external signal source is
introduced to the antenna connector of the sector. This test verifies that conducted
spurious emissions are still met with the presence of the interfering source.

4.4.3.2 Method of Measurement

The test shall be carried out for every band class and the maximum bandwidth (denoted by
B in the following steps) supported by the sector.

1. Connect the two sectors under test and two access terminal simulators as shown in
Figure 6.5.1-8. Configure the setup so that Sector 2 total power is 30 dB less than
the power of Sector 1. The frequency offset of the centre frequency of the
interference signal shall be B/2 +2.5MHz and 6B/2 -2.5MHz from the desired signal
carrier centre frequency, but excluded are interference frequencies that are
partially or completely outside of operating frequency band of the base station.

2. Connect a spectrum analyzer (or other suitable test equipment) to the sector RF
output port, using an attenuator or directional coupler if necessary.

3. Ensure that the access terminal simulators and access network can use the TAP
configuration as per section A.2.3.

4. Fix the Sector 1 transmit power to the maximum supported for the configuration.

5. Set up a connection between the access terminal simulator 1 and sector 1 and
access terminal simulator 2 and sector 2 and start the TAP flows and ensure that
the LAB assignments and channels are transmitted as per section A.1.3.

6. Measure the mean power level at the carrier frequency for Sector 1. Measure the
spurious emissions for Sector 1.

4.4.3.3 Minimum Standard

The sector shall meet the conducted spurious emission requirements in 4.4.1.

4.4.4 Occupied Bandwidth

Measurement of occupied bandwidth provides a verification of channel bandwidth. The
specification and requirement of occupied bandwidth are applicable to BC 3 and BC 6 only.
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Occupied bandwidth shall be less than channel bandwidth. Testing to check compliance
with the requirements is not mandatory.

4.4.4.1 Definition

It is defined as the width of a frequency band such that, below the lower and above the
upper frequency limits, the mean powers emitted are each equal to a specified percentage
£12 of the total mean power of a given emission. Unless otherwise specified by the ITU for
the appropriate class of emission, the value of g/2should be taken as 0.5%.

4.4.4.2 Method of Measurement

1. Connect the spectrum analyzer (or other suitable test equipment) to the sector RF
output port using an attenuator.

2. Set the sector to transmit non-idle slots. Total power at the RF output port shall be
the normal power as specified by the manufacturer.

3. Set the resolution bandwidth of the spectrum analyzer to 30 kHz. The value of the
occupied bandwidth is calculated by an external or internal computer by summing
all samples stored as atotal powerd.

4.4.4.3 Minimum Standard

The occupied bandwidth for UMB shall be based on g/2 =0.5%. The occupied bandwidth
shall be less than the channel bandwidth.

The measurement shall employ a resolution bandwidth (RBW) > 1% of the channel
bandwidth, except where it is explicitly set otherwise.
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5 GENERAL REQUIREMENTS
5.1 Temperature and Power Supply Voltage

5.1.1 Definition

The temperature and voltage ranges denote the ranges of ambient temperature and power
supply input voltages over which the access network will operate and meet the
requirements of this Standard. The ambient temperature is the average temperature of
the air surrounding the access network equipment. The power supply voltage is the voltage
applied at the input terminals of the access network equipment. The manufacturer is to
specify the temperature range and the power supply voltage over which the equipment is to
operate.

5.1.2 Method of Measurement

The access network equipment shall be installed in its normal configuration (i.e., in its
normal cabinet or rack mounting arrangement with all normally supplied covers installed)
and placed in a temperature chamber. Optionally, the equipment containing the frequency
determining element(s) may be placed in the temperature chamber if the frequency
stability is to be maintained over a different temperature from that specified for the rest of
the access network equipment.

The temperature chamber shall be stabilized at the manufacturer's highest specified
operating temperature and then shall be operated in accordance with the standard duty
cycle test conditions specified in Section 6, and over the power supply input voltage range
specified by the manufacturer. With the access network equipment operating, the
temperature is to be maintained at the specified test temperature without forced
circulation of air from the temperature chamber being directly applied to the access
network equipment.

During the entire duty cycle, the transmitter frequency accuracy, timing reference, output
power, and waveform quality shall be measured as specifiedin Section 4.

Turn the access network equipment off, stabilize the equipment in the chamber at room
temperature, and repeat the above measurements after a 15-minute standby warm up
period.

Turn the access network equipment off, stabilize the equipment in the chamber at the
coldest operating temperature specified by the manufacturer, and repeat the above
measurements above after a 15-minute standby warm up period.

For transmitter frequency stability measurements, the above procedure shall be repeated
every 10°C over the operating temperature range specified by the manufacturer. The
equipment shall be allowed to stabilize at each step before a frequency measurement is
made.
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5.1.3 Minimum Standard

Over the ambient temperature and power supply ranges specified by the manufacturer, the
operation of the access network equipment shall conform to the limits shown in Table
5.1.3-1.

Table 5.1.3 -1 Environmental Test Limits

Parameter Limit Reference
Frequency Tolerance +0.05 ppm 41.2
Time Reference +10 ps 4211
Error Vector Waveform <8 (for 64 See 4.2.2

QAM)
RF Power Output Variation |[+1.5dB 4.3.1

5.2 High Humidity

5.2.1 Definition

The term "high humidity” denotes the relative humidity at which the access network will
operate with no more than a specified amount of degradation in performance.

5.2.2 Method of Measurement

The access network equipment, after having been adjusted for normal operation under
standard test conditions, shall be placed, inoperative, in a humidity chamber with the
humidity maintained at 0.024 g H>0/g Dry Air at 50° C (40% relative humidity) for a period

of not less than eight hours. While in the chamber and at the end of this period, the access
network transmitting equipment shall be tested for frequency accuracy, timing reference,
output power, and waveform quality. No readjustment of the access network equipment
shall be allowed during this test.

5.2.3 Minimum Standard

Under the above humidity conditions, the operation of the access network equipment shall
conform to the limits specifiedin Table 5.1.3-1.

5.3 AC Power Line Conducted Emissions

5.3.1 Definition

The AC power line conducted emissions tests shall be performed on all equipment that
directly connects to the public utility power line. For equipment that receives power from a

5-2



10

11

12

13

14

C.S0088-0 v1.0

device that is directly connected to the public utility power line (such as a DC power
supply), the conducted emissions tests shall be performed on the power supply device, with
the equipment under test connected, to insure that the supply continues to meet the
current emissions standards. AC power line conducted emissions tests are not required for
equipment that contains an internal power source or battery supply with no means for
connection to the public utility power line.

5.3.2 Method of Measurement

The conducted measurement procedures described in 4.4.1 shall be used for measuring
conducted spurious emissions.

5.3.3 Minimum Standard

The radio frequency voltage, as measured in 5.3.2, shall not exceed 1 mV for frequencies
between 450 and 1705 kHz and shall not exceed 3 mV for frequencies between 1.705 and
30 MHz.
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6 STANDARD TEST CONDIT IONS
6.1 Standard Equipment

6.1.1 Basic Equipment

The equipment shall be assembled and any necessary adjustments shall be made in
accordance with the manufacturer's instructions for the mode of operation required.
When alternative modes are available, the equipment shall be assembled and
adjusted in accordance with the relevant instructions. A complete series of
measurements shall be made for each mode of operation.

6.1.2 Associated Equipment

The access network equipment may include associated equipment during tests if the
associated equipment is normally used in the operation of the equipment under test.
This would include power supplies, cabinets, antenna couplers, and receiver multi-
couplers.

6.2 Standard Environmental Test Conditions

Measurements under standard atmospheric conditions shall be carried out under any
combination of the following conditions:

Temperature: +15°C to +35° C
Relative Humidity: 45% to 75%
Air Pressure: 86,000 to 106,000 Pa (860 to 1060 mbar)

If desired, the results of the measurements can be corrected by calculation to the
standard reference temperature of 25° C and the standard reference air pressure of
101,300 Pa (1013 mbar).

6.3 Standard Conditions for the Primary Power Supply

6.3.1 General

The standard test voltages shall be those specified by the manufacturer as minimum,
normal, and maximum operating values. The voltage shall not deviate from the
stated values by more than 2% during a series of measure ments carried out as part
of one test on the same equipment.

6.3.2 Standard DC Test Voltage from Accumulator Batteries

The standard (or nominal) DC test voltage battery specified by the manufacturer shall
be equal to the standard test voltage of the type of accumulator to be used multiplied
by the number of cells minus an average DC power cable loss value that the
manufacturer determines as being typical (or applicable) for a given installation.
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Since accumulator batteries may or may not be under charge and, in fact, may be in
a state of discharge when the equipment is being operated, the manufacturer shall
also test the equipment at anticipated voltage extremes above and below the standard
voltage. The test voltages shall not deviate from the stated values by more than +2%
(nominal float voltage) during a series of measurements carried out as part of one
test on the same equipment.

6.3.3 Standard AC Voltage and Frequency

For equipment that operates from the AC mains, the standard AC test voltage shall be
equal to the nominal voltage specified by the manufacturer. If the equipment is
provided with di fferent i nput taps, the one
standard test frequency and the test voltage shall not deviate from their nominal
values by more than +2%.

The equipment shall operate without degradation with input voltage variations of up
to £10% and shall maintain its specified transmitter frequency stability for input
voltage variations of up to +15%. The frequency range over which the equipment is to
operate shall be specified by the manufacturer.

6.4 Standard Test Equipment
6.4.1 Error Vector Magnitude Measurement Equipment

6.4.1.1 EVM Meter

The metric used to assess the transmit waveform quality is denoted by error vector
magnitude (EVM) which is basically the root mean square error between the ideal
constellation point and the actual one to be received after equalizing some of the AN
transmit imperfections . The error vector acts like an RF noise floor that limits the
attained SNR.

6.4.1.2 EVM Computation

This section describes the basic equation used for EVM computation. The EVM for any
assignment size in tiles is computed as

_ >3 X G- %Gk + X (10~ XKk
EVM % = |12

Ny N,

35X, (i K) T+ X (k)

j=1 k=1
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where g, , & are the real and imaginary parts of a, ¥ is the frequency domain

equalized sample by the EVM analyzer as explained in Section 3, X 2 is the
frequency domain ideal transmitted constellation point by the AN, Npis the number

of modulation symbols in all assignment tiles in one frame and Nf is the total
number of frames used for averaging EVM, i.e. N; = Nyx N; ¢, N being the number

of super frames and Nf,SFis the number of frames in a super frame.

6.4.1.3 Proposed Procedure for measuring EVM

The following procedure shall be followed:

1. The AN is assigned a number of tiles Nt as specifiedin Table 4.2.2.2-1.

2. The transmitted signal is cable-connected to the receiver with one receive
antenna. Denote the received samples by r

3. After down conversion, the EVM analyzer determines the beginning of the
cyclic prefix of the received signal. It computes the frequency offset for the

given PHY frame n 3, fo]n, and corrects for it by applying a phase ramp on

each sample of r with a slope of fo,n' Let the resulting signal be denoted by y.

4. The EVM analyzer then performs an FFT operation with an FFT window that
centers the channel in the cyclic prefix (CP). Consequently, the frequency
domain tones are then corrected with a phase ramp of slope CP/2; Let the
resulting samples be denoted by Z.

5. The EVM analyzer estimates the complex channel response for every sample
in the assignment. Channel estimation is done within every tile by first
averaging the pilots in the tile then doing linear interpolation in time and
frequency to get the channel response on the data tones. Let the frequency
domain channel estimate on a given tone be denotedby H .

= Z
6. The EVM analyzer performs channel equalization to get samples = ﬁ .

7. The EVM analyzer computes the EVM metric as definedin 6.4.1.2.

2t may not be possible for the EVM analyzer equipment to have the ideal transmitted

constellation point. In this case, one can map )Eto the nearest constellation point from an
Euclidean distance sense. Let the hard-decision constellation point be denoted by X . In
this case, the EVM calculation is optimistic since there is a probability that hard decision is
wrong so that the real constellation point is farther from the hard decision one, i.e. EVM
calculated is smaller than actual.

3 The EVM equalizer may also use an average estimate of the frequency offset or an estimate
that is constant over a super frame.
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8. This test shall run for NS:1 super frames. The number of frames used in

each super frame, Nf'SF, shall be at least 3.

The accuracy of the waveform quality measurement equipment will be defined in the
future revisions.

6.4.2 Access Terminal Simulator
The access terminal simulator shall be compliant with [1] and [2].

It shall be possible to disable reverse link closed loop power control in the access
terminal simulator. When closed loop power control is disabled, it shall be possible to
set the access terminal simulator transmit power to any fixed level with a resolution
of £0.1 dB over the full dynamic range.

6.4.3 AWGN Generator

The AWGN generator shall meet the following minimum performance requirements:
A Minimum Bandwidth: 1.8 MHz
A Frequency Ranges%:

For each band class under test, the AWGN generator must tune over the range
of transmit and receive frequencies for that band class.

Frequency Resolution: 1 kHz

Output Accuracy: +2 dB for outputs > -80 dBm
Output Settability: 0.1 dB

Output Range: -20 to -95 dBm

Gain Flatness: 1.0 dB over the minimum bandwidth.

> > > > > >

The AWGN generators shall be uncorrelated to the ideal transmitter signal
and to each other.

4 The frequency ranges are based on covering the receive band and frequencies as great as 5
MHz outside the band.
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6.4.4 CW Generator

A Output Frequency Range: Tunable over applicable range of radio frequencies
for band class under test.

Frequency Accuracy: =1 ppm.

Frequency Resolution: 100 Hz.

Output Range: -50 dBm to -10 dBm, and off.
Output Accuracy: +1.0 dB.

Output Resolution: 0.1 dB.

> > > > > >

Output Phase Noise at 620 dBm Power:

-149 dBc/Hz at a frequency of 1 GHz as measured at a 285 kHz offset (Band
Classes 0, 2,3,5,7,9, 10, 11, and 12).

-144 dBc/Hz at a frequency of 2 GHz as measured at a 655 kHz offset (Band
Classes 1, 4, 6, and 8).
6.4.5 Spectrum Analyzer
The spectrum analyzer shall provide the following functionality:
A General purpose frequency domain measurements.

A Integrated channel power measurements (power spectral density in the
appropriate channel bandwidth)

The spectrum analyzer shall meet the following minimum performance
requirements:

A Frequency Range: Tunable over applicable range of radio frequencies.

A Frequency Resolution: 1 kHz.

A Frequency Accuracy: +0.2 ppm.

A Displayed Dynamic Range: 70 dB.

A Display Log Scale Fidelity: +1 dB over the above displayed dynamic range.

A Amplitude Measurement Range for signals from 10 MHz to either 2.6 GHz for

Band Classes 0, 2, 3,5, 7,9, 10, 11 or 12 or 6 GHz for Band Classes 1, 4, 6, and
8:

Power measured in 30 kHz Resolution Bandwidth: -90 to +20 dBm.
Integrated 1.23 MHz Channel Power: -70 to +47 dBm.

Note: The Standard RF Output Load described in 6.4.8 may be used to
meet the high power end of these measurements.
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Absolute Amplitude Accuracy in the UMB transmit and receive bands for
integrated channel bandwidth channel power measurements:

+1 dB over the range of -40 dBm to +20 dBm
+1.3 dB over the range of -70 dBm to +20 dBm.

Relative Flatness: £1.5 dB over frequency range 10 MHz to either 2.6 GHz for
Band Classes O, 2, 3, 5,7, 9, 10, 11, and 12 or 6 GHz for Band Classes 1, 4, 6,
and 8.

Resolution Bandwidth Filter: Synchronously tuned or Gaussian (at least 3
poles) with 3 dB bandwidth selections of 1 MHz, 300 kHz, 100 kHz, and 30 kHz.

Post Detection Video Filters: Selectable in decade steps from 100 Hz to at least
1 MHz.

Detection Modes: Average detection mode.

RF Input Impedance: Nominal 50 ohm

6.4.6 Average Power Meter

The power meter shall provide the following functionality:

A
A
A
A
A
A

Average power measurements.

True RMS detection for both sinusoidal and non-sinusoidal signals
Absolute power in linear (watt) and logarithmic (dBm) units.
Relative (offset) power in dB and % units.

Automatic calibration and zeroing.

Averaging of multiple readings.

The power meter shall meet the following minimum performance requirements:

A

A

A

Frequency Range: 10 MHz to either 1 GHz for Band Classes O, 2, 3, 5, 7, 9, 10,
11, and 12 or 2 GHz for Band Classes 1, 4, 6, and 8.

Power Range: -70 dBm (100 pW) to +47 dBm (50 W)

Different sensors may be required to optimally provide this power range. The
RF output load described in 6.4.8 may be used to meet the high power end of
these measurements.

Absolute and Relative Power Accuracy: 0.2 dB (5%)

Excludes sensor and source mismatch (VSWR) errors, zeroing errors
(significant at bottom end of sensor range), and power linearity errors
(significant at top end of sensor range).

Power Measurement Resolution: Selectable 0.1 and 0.01 dB.
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A Sensor VSWR: 1.15:1

6.4.7 RF Output Load

The sector transmitter output shall be connected through suitable means to the
measurement equipment or access terminal simulator. The means shall be non-
radiating and capable of continuously dissipating the full transmitter output power.
The VSWR seen by the transmitter over the channel bandwidth centered at the
nominal transmit frequency under test shall be less than 1.1:1.

The sector transmitter signal may be terminated and sampled using a dummy load,

attenuator, directional coupler, or combination thereof.

6.5 Functional System Setups

6.5.1 Functional Block Diagrams

Figure 6.5.1-1 through Figure 6.5.1-9 show the test setups used for access network
testing. These are functional diagrams only. Actual test setups may differ provided
the functionality remains the same.

== p Load _
Sector AT simulator
Under Test Atten. > RX
Power
Tx Meter
L
Rx (A) [— Atten. |- = ()
Y @4— Tx
(N
Rx (B) (— Atten. |« = )y
l—l
Power AWGN
Meter Generator
AWGN
Generator

Figure 6.5.1 -1 Functional Setup for one Access Network AW GN Demodulation
Tests and Sensitivity Tests
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—— p Load .
Sector AT simulator
Under Test Atten. | RX
Power
Tx Meter

Rx (A) [-— Atten.

;LX[

Chan. Sim.
Eg« %
Chan. Sim.

i

Rx (B) [«— Atten. (=)
Power AWGN
Meter Generator
AWGN

Generator

Figure 6.5.1 -2 Functional Setup for one Access Network M ultipath Fading
Demodulation Tests

= » Load _
Sector AT simulator
Under Test Atten. > RX
Power
Tx Meter
L
Rx (A) |— Atten. |« = @ Atten.
f ( 94— TX
—— Atten.
1

RX (B) |4— Atten. |« (=)
Power
Meter
Ccw

Generator

Figure 6.5.1 -3 Functional Setup for Access Network Desensitization Tests
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» Load
< :
Sector AT simulator
Under Test Atten. > Rx
Power
Tx Meter
L
Rx (A) [— Atten. |- = @ Atten.
f @47 TX
Rx (B) |[— Atten. |- (z) Atten.
—
1
Power Cw
Meter Generator
Cw
Generator
Figure 6.5.1 -4 Functional Setup for Access Network Intermodulation Spurious
Response Tests
» Load
=
Sector Waveform
Under Test Atten. » Analyzer
Tx
Rx (A) [a—
Rx (B) [—
Figure 6.5.1 -5 Functional Setup for Waveform Quality Test

6-9




C.S0088-0 v1.0

v

AT simulator

Rx

TX

Code Domain
Power
Analyzer

main Power Test

» Load
=
Sector
Under Test Atten.
Tx
Rx (A) — Atten. |-
Rx (B) — Atten. |-
Figure 6.5.1 -6 Functional Setup for Code Do
» Load
—
Atten.
» Load
—
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Under Test Atten.
Tx
Rx (A) [— Atten. |-
Rx (B) [— Atten. |-
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Under Test
— TX
Rx (A) [— Atten. |-
Rx (B) — Atten. |«
Figure 6.5.1 -7 Functional Setup for Two Sectors in Handoff Tests
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Spectrum
< > Analyzer
Sector 2 ! AT simulator 2
(interferer) Atten. | Rx
Power
> Meter
I
Rx (A) [— Atten. |- = =)
\A/ @4— T
Rx (B) l<—] Atten. |« )
®) -
1
Power AWGN
Meter Generator
AWGN
Generator
> Spectrum
< Analyzer
Sector 1 ! AT simulator 1
Under Test Atten. » RXx
Power
Tx Meter
L
RX (A) l€— Atten. |« == 5
Y @4— Tx
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—
1
Power AWGN
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AWGN
Generator
Figure 6.5.1 -8 Functional Setup for Emissions Tests
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—— » Load .
Sector V—L AT simulator 1
Under Test Atten. | RXx
Power
Tx Meter
L
Rx (A) — Atten. |« B @ Atten.
Lo e
()
Rx (B) [«— Atten. = == ) Atten.
1
Power
Meter

AT simulator 2
(interferer)

Figure 6.5.1 -9 Functional Setup fo r Access Network ACS Tests

Note: The two-sector functional setups shall be configured so that Sector 1 and Sector
2 are in Soft Handoff.

6.6 Standard Duty Cycle

The transmitter shall be capable of operating continuously at full rated power for a
period of twenty-four (24) hours. The equipment shall operate with all specified
transmitter and receiver performance parameters being met during and after the 24-
hour period.

6.7 Error Rates Measurement

6.7.1 Frame Error Rates Measurement

The physical layer of [1] provides Reverse Traffic Channel packets at a multiplicity of

rates. Receivers must determine both the transmitted rate of each packet, and its

contents. For purposes of this specification, a frame error is defined as either a rate

determination error or a content error. Frame error rate is defined for each rate:
#frameerrorsatratex

#frametransmitedat ratex

FER, =

The Test Application RTAP described in [3] provides the means to calculate the FER
for the different Reverse Data Channel data rates.
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6.8 Confidence Limits

Some tests in this Standard include confidence limits. The requirement is stated in
terms of the confidence level with which the error rate of the equipment under test
is known to be below some specified maximum.

Error rate confidence testing typically requires Ep/N¢ values above expected values.
Specific Ep/N¢ values have been chosen to allow manufacturers to conduct tests in a
timely manner for the specified confidence levels.

Any reliable statistical procedure may be used to establish the confidence level. The

tests may be either single-sided or two-sided. They also may be either fixed length or
variable length. The procedure shall satisfy the following requirements:

A An established procedure shall be employed. It shall include:
- Specification of minimum and maximum test length
- Criteria for early termination
A Objective pass-fail criteria shall be established.
A Steps to be taken to rerun the test in case of a failure shall be specified.

Trial-to-trial correlations of errors, as may occur in error measurements in slow
fading scenarios, should be taken into account. In addition to statistical variations in
measurements, systematic errors due to test equipment tolerances and calibration
should be considered in interpretation of results.

An acceptable procedure is as follows. Assume independent Bernoulli trials, where
the outcome of each tri al i s classified as
error rate limitis A|jm;m and the required confidence level is C.

1. Choose a suitable test length in terms of a maximum number of errors, Kmax-

The exact value is not critical, but must be large enough to ensure that
compliant units pass with very high probability. This probability depends on
the design rate ratio A/\|jm, between the design error rate and the

specification error rate limit. Values of Kjax in the range of 30-100 should be
suitable based on the margins in this Standard.

2. Compute Nmax:

X2 (-C, 2Kmax:
2Mim

Nmax =
where x2(P, n) is the value x such that P(X>x) = P, where X is a chi-squared

distributed random variable with n degrees of freedom. Table 6.7.1-1 gives
Nmax vVersus the actual number of errors (K) for C = 95% and representative
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Mim- Table 6.7.1-2 gives Nmax versus the actual number of errors(K) for C =
90% and representative Ajjm.

3. Carry out trials until one of the following conditions is met:
A Nmax trials have been carried out
A Kmax errors have been made

4. Being N the number of trials and Ky the number of errors when stopped. If
the following condition is true:

22 €-C, 2Ky
2 Mim

N >

then the unit under test has passed; otherwise the unit has failed.

5. If the unit fails, repeat steps 2-4 twice more. If the unit passes both individual
tests then it passes overall; otherwise the unit has failed.

This procedure may be modified to permit early termination. A test may be performed
at every trial, or after a block of trials. Steps 3 and 4 are modified as follows:

3'. After each trial or block of trials compute the empirical error rate as

w = N

where Ky is the number of errors up to and including the current (N¢p) trial,
and the rate ratio A\N/Alim-

4. If after the N¢p, trial the rate ratio is less than the confidence limit

2K
12 €-C, 2K +2°

AN/Mim <

or equivalently

22 €-C, 2KN +2°
2 Mim

N >

then the unit under test has passed and the testing stops. If the number of
trials reaches Nmax then the unit has failed and the testing stops.
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Table 6.7.1 -1 Trial Count (N) Thresholds for 95% Confidence

Mim
K 0.5% 1.0% 5.0% General
0 599 300 60 3.00/Mim
1 599 300 60 3.00/Mim
2 949 474 95 4.74/Nim
3 1259 630 126 6.30/Mim
4 1551 775 155 7.75/Mim
5 1831 915 183 9.15/Mim
6 2103 1051 210 10.51/Mim
7 2368 1184 237 11.84/Mim
8 2630 1315 263 13.15/Mim
9 2887 1443 289 14.43/Mim
10 3141 1571 314 15.71/Mim
32 8368 4184 837 41.84/Mim
64 15540 7770 1554 77.70/Mim
128 29432 14716 2943 | 147.16/MNim
256 56575 28287 5657 | 282.87/Mim
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2 Table 6.7.1 -2 Trial Count (N) Thresholds for 90% Confidence
Mim
K 10.0% 50.0% General
0 24 5 N/ZA
1 24 5 2.30/Mim
2 39 8 3.89/Mim
3 54 11 5.32/Mim
4 67 14 6.63/Mim
5 80 16 8.00/Mim
6 93 19 9.28/Mim
7 106 22 10.53/Mim
8 118 24 11.77/Mim
9 130 26 13.00/Mim
10 143 29 14.21/Mim
32 395 79 39.43/Mim
64 745 149 74.44/\im
128 1427 286 142.70/Mim
256 2768 554 276.71/Mim
3
4 In general, the rate ratio form of the test may be used with the curves of Figure 6.8-1.

s  This curve is applicable to any specification error rate.
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ANNEX A COMMON PROCEDURES

This annex is normative.

A.1 Forward and Reverse Channels and Link Assignment Block (LAB) Assignments
A.1.1 Reverse Link PER Measurement Test

LAB assignment to the access terminal simulators should force the forward and
reverse link transmissions on the same interlace. This interlace shall be different
from the interlaces used for RL CDMA Control Segment (R-CDCCH) and the Power
Control channel (F-PCCH). Reverse Link Assignment Block (RLAB) assignment should
fix the packet format on the reverse traffic channel.

Data assignment should be such that the R-ACKCH transmission is on an interlace
different from that for the control channel.

A.1.2 In-Channel Selectivity Test

RLAB assignment to both access terminal simulators should force the forward and
reverse link transmissions on the same interlace. This interlace shall be different
than interlaces used for RL CDMA Control Segment (R-CDCCH) and the Power Control
channel (F-PCCH). Reverse Link Assignment Block (RLAB) assignment should fix the
packet format on the reverse traffic channel.

Data assignment should be such that the R-ACKCH transmission is on an interlace
different from that for the control channel.

A.1.3 Transmitter Tests

Forward Link Assignment Block (FLAB) assignment should include mother node.
Forward Link Control Segment (FLCS) should be empty

A.1.4 Emissions Test

Reverse Link Assignment Block (RLAB) assignment to the access terminal simulator
should force the reverse link transmissions on all interlaces. The RLAB assignment
should also include mother node. The Forward Link Assignment Block (FLAB)
assignment should ensure that there is no transmission on the forward link.

A.2 Session and Test Application Configurations
A.2.1 Reverse Link PER Measurement

The access network and access terminal simulator shall use the following for this
test:

1) One active TAP flow at the access terminal simulator and the access network
that will transmit full buffer packets. The TAP flows should generate data at a
rate such that the physical layer at the access terminal simulator should
always have data available for transmission on the Reverse Traffic Channel
(RTC) and Forward Traffic Channel (FTC). Note, for the access terminal
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simulator this can be achieved by using a TAP Packet Type of Ox01 for this
flow. The stream to which this flow is mapped should have lower priority than
the stream used for transmission of data packets. The receiving TAP flow
shall ignore the packets.

One TAP flow at the access terminal simulator that generates data for
transmission on the reverse link. The TAP flow should generate data at a rate
such that the physical layer at the access terminal simulator should always
have data available for transmission on the RTC. This flow should be started
through a TAP ParameterAssignment message. Note, this can be achieved by
using a TAP Packet Type of Ox01 for this flow.

The forward link and reverse link should transmit a packet only once,
irrespective of the ack for the transmission received through the h-arqg. The
receiver should expect to receive a new packet in the next transmission on
this interlace. Note, this can be achieved by negotiating the TAP attributes
NumHARQFL and NUumHARQRL to a value of 1.

Access network shall use pseudorandom padding for the PCP packets and shall
negotiate TAP attribute PsuedoRandomPaddingEnabledRL to 0x01.

The access terminal shall transmit only one Route Packet in a Packet
Consolidation Protocol (PCP) packet. Note this can be achieved by negotiating
a value of 0x01 for SinglePacketEncapsulationEnabled attribute of TAP
protocol.

A.2.2 In-Channel Selectivity Aggressor Configuration

The access network and access terminal simulator serving as the aggressor shall
use the followings for this test:

1)

One active TAP flow at the access terminal simulator and access network that
will transmit full buffer packets. The TAP flows should generate data at a rate
such that the physical layer at the access terminal simulator should always
have data available for transmission on the RTC and FTC. The receiving TAP
flow shall ignore the packets. Note, for the access terminal simulator this can
be achieved by using a TAP Packet Type of 0x01 for this flow.

The forward link and reverse link should transmit a packet only once,
irrespective of the ack for the transmission received through the h-arqg. The
receiver should expect to receive a new packet in the next transmission on
this interlace. Note, this can be achieved by negotiating the TAP attributes
NumHARQFL and NumHARQRL to a value of 1.

A.2.3 Emissions Tests

The access network and access terminal simulator shall use an active TAP flow at
the access network that will transmit full buffer data packets on the forward link.
Loop back should be disabled for this flow. All other forward link and reverse link TAP
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1 flows should be disabled. Note, for the access terminal simulator this can be achieved
2 by using a TAP Packet Type of Ox01 for this flow.
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