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1. Introduction

In last TSG RAN WG4 meeting in San Diego, how to handle measurement uncertainty in test equipment was discussed, where under the condition that individual measurement uncertainty is reasonably defined, principle of “Never fail a good DUT” was agreed to be implemented into pertinent specification documents. In line with the conclusion reached, ARIB checked whether all specification could be accepted from viewpoint of Japan’s regulations, where it was found that Japan’s regulator currently adopts the principle of “Shared Risk” against core specification values in verdict test. This will result in some regional regulatory problems. In addition, taking global circulation of UE as well as global commonality of 3GPP specification as much as possible into account, the similar problem is supposed to be turn out in other countries since globally agreed consensus has not been reached on handling measurement uncertainty. 

2. Discussion

Inherent problem lying on the discussion on measurement uncertainty of test equipment is that different treatment has been made depending on each region, resulting in different handling of the measurement uncertainty to be taken into account to define procedure of verdict test of UE. This may cause essential and practical problem from a viewpoint of global circulation of UE to where different regulations are independently in effect. Global circulation of UE is deemed as one of substantial features of IMT-2000, which should not be prevented due to mismatch in handling and treatment of the measurement uncertainty. Table 1 summarizes comparison of fundamental ideas and treatment of the measurement uncertainty of test equipment. As seen in the table, different specification in each region is based on different consideration, resulting in different principle in verdict test. 

Especially, "the Ordinance for Regulating Radio Equipment" of Japan uses “Shared risk” principle against core specification as test requirement without any relaxation of the values. This means that values defined in core specifications is identical with those in test specification, where any relaxation in test specification is not allowed in verdict test. In addition, principle of “Never fail a good DUT” is agreed in 3GPP RAN WG4 while “Shared risk” principle is adopted by 3GPP2. The inconsistency in treatment on the measurement uncertainty of two systems might cause problem because Japan allows operator to introduce two systems of IMT-2000 family. Similar problem may turn out to be apparent in case that one country introduces two or more systems of IMT-2000 family, where two principles for verdict test of UE may exist.

3. Proposal

Bearing the consideration above in mind, this contribution proposes to add a regional requirement so that 3GPP specification would meet regional regulation in a pragmatic manor. According to the discussion with MPT (Ministry of Post and Telecommunication) in Japan, ARIB proposes to add statement on regional regulation that “Shared risk” principle is temporarily to be applied in verdict test until globally harmonized decision will be made in a more general place, for instance, in ITU-R WP8F. The items whose values might infringe the regulations of Japan are summarized in Table 2.  If the proposal is agreed at RAN WG4 meeting, CR is accordingly to be produced.
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Table 1.  Comparison of measurement uncertainty handling between different regions/systems

Item
3GPP
3GPP2

cdmaOne
GSM (Phase-1)
GSM (Phase-2)
PDC

1
Is handling of measurement equipment uncertainty defined in the specification?
Yes
No
Yes
Yes
No

2
Does the specification include the requirements for measurement equipment uncertainty?
Yes
Yes
Yes
Yes
No

3
If above item 2 is YES, then do the core specification requirement values include the measurement equipment uncertainty by relaxation of values?
No
Yes
No
No
No

4
Which principle of the followings is used to deliver the verdict?

(a) Never fail a good DUT
(b) Never pass　a bad DUT 
(c) Shared risk

Never fail a Good DUT

Where the measurement uncertainty cannot reasonably determined, the “Shared Risk” principle is applied, i.e. the test limit is not relaxed.
Shared Risk
Never fail a Good DUT

Some of the administrators used the principle of “Never Fail a Good UE”, but this principle was not harmonized.
Shared Risk

The idea of “Never Fail a Good DUT” is taken into account with some test cases, as the test requirements are relaxed compared to the core specification requirements.
Shared Risk

5
Against what specification is the principle in item4 applied to?
Core Specification
Core Specification
Core Specification
Test requirements with relaxation of Core Specification
Core Specification

6
Reference
3G TS25.101

3G TS25.104

3G TS25.141

3G TS34.121
TIA/IEA-97-C

TIA/EIA-98-C
ETR028:

Radio Equipment and Systems (RES); Uncertainty in the measurement of mobile radio equipment characteristics
"the Ordinance for Regulating Radio Equipment" 

of Japan

　Item whose value may infringe Japan’s regulation in case that relaxation is applied

TS25.101 v 3.2.2    UE Radio transmission and Reception (FDD)

3GPP specification items which might infringe regulation of Japan if relaxation of core specification is applied by taking measurement uncertainty into account
Corresponding values of Japan’s regulation

Section No.
Item
Value
Proposed measurement uncertainty
Items
Value

6.2.1
UE maximum output power
24dBm

21dBm

Power Tolerance


Equal and less than 24dBm

For the output power more than 21dBm , +1dB and –3dB

For the output power equal and less than 21dBm , +1dB and –3dB, +/-2dB

6.3
Frequency stability
within ± 0.1 PPM(AFC ON)

Frequency Tolerance
For UE,　0.1（10-6) ppm

6.5.1
Transmit OFF power
-56 dBm

Leakage power when the carrier is not transmitted
　　Equal and less than –50 dBm

6.6.1
Occupied bandwidth
Less than 5MHz

Tolerance of Occupied band width
5MHz

6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
33dB and 43dB

for class 3 and 4

Adjacent Channel Leakage Power
1. Equal and less than 33dBc at 5MHz offset or Equal and less than –50dBm

2. Equal and less than 43 dBc at 10 MHz offset or Equal and less than –50dBm(

6.6.3
Spurious emissions
-36dBm(1MHz) for 9 kHz ( f < 150 kHz

-36dBm(10kHz) for 150kHz ( f < 30 MHz

-36dBm(100kHz) for 30 MHz ( f < 1000 MHz

-36dBm(1MHz) for 1 GHz ( f < 12.75 GHz

Spurious emission 
( -36dBm/1MHz( 9 kHz < f ( 150 kHz)

(-36dBm/10kHz( 150kHz <  f ( 30 MHz

(-36dBm/100kHz(30 MHz <  f (1000 MHz

(-36dBm/1MHz (1 GHz < f ( 12.75 GHz

(-41dBm/300kHz (1893.5MHz < f ( 1919.6MHz



7.3
Reference sensitivity level
-106.7dBm

Sensitivity
-117dBm

7.5
Adjacent Channel Selectivity(ACS)
33dBm for power class 3/4

Adjacent Channel Selectivity
0.1%BER; (-103dBm input power, -52dB CW at 5MHz offset)

7.7
Spurious response
0.001BER(CW-44dBm and signal strength -117dBm) for spurious response frequencies

Spurious Response
0.1%BER; (-114dBm input power, -44dB CW)

7.8
Intermodulation characteristics
0.001%(CW and Modulated –46dBm and signal strength –103.7dBm) for freq offset 10 and 20MHz

Intermodulation Characteristics
0.1%BER(-114dBm input power, -46dBm CW at 10MHz offset; Modulated signal at 20 MHz offset)

TS25.104 v 3.2.0    UTRA (BS) FDD; Radio transmission and Reception

3GPP specification items which might infringe regulation of Japan if relaxation of core specification is applied by taking measurement uncertainty into account
Corresponding values of Japan’s regulation

Section No.
Item
Value
Proposed measurement uncertainty
(section 4 of 25.141)
Items
Value

6.2
Base station output power
normal conditions
+2 dB, –2 dB
extreme conditions
+2.5 dB, –2.5 dB
([0.5]dB
Base station output power

+59%, -50%

(+2dB, -3dB)

6.3
Frequency stability
± 0.05 ppm
([10]Hz
Frequency stability
± 0.05 ppm

6.6.1
Occupied bandwidth
5 MHz
([ ]kHz
Occupied bandwidth
5 MHz

6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
5 MHz: 45dB

10 MHz: 50dB
([0.8]dB
Adjacent Channel Leakage power Ratio
5 MHz: 45dB

10 MHz: 50dB

6.6.3.1.1
Spurious emissions (Category A)
9kHz – 150kHz 
-13 dBm/1kHz

150kHz – 30MHz
-13 dBm/10kHz

30MHz – 1GHz
-13 dBm/100kHz

1GHz – 12.75 GHz
-13 dBm/1MHz
f < 2,2 GHz
(1.5dB

2,2 GHz < f 4 GHz
(2.0dB

f > 4 GHz
(4.0dB
Spurious emissions
9kHz – 150kHz 
-13 dBm/1kHz

150kHz – 30MHz
-13 dBm/10kHz

30MHz – 1GHz
-13 dBm/100kHz

1GHz – 12.75 GHz
-13 dBm/1MHz

6.6.3.5
Co-existence with PHS
1893.5 – 1919.6 MHz
-41 dBm/300kHz
(2.0dB
Spurious emissions
1893.5 – 1919.6 MHz
-41 dBm/300kHz

6.7
Transmit intermodulation
not exceed the out of band emission or the spurious emission requirements of section 6.6.2 and 6.6.3
Interference signal power relative the carrier power
([1.0]dB
intermodulation power
([1.5]dB
Transmit intermodulation
Not exceed the Adjacent Channel Leakage power Ratio or the spurious emission requirements 

7.2
Reference sensitivity level
12.2 kbps: -121 dBm
([0.8]dB
Reference sensitivity level
12.2 kbps: -121 dBm

7.4
Adjacent Channel Selectivity (ACS)
Wanted signal: 

-115dBm

Interfering signal: 

-52dBm
Test signal

([0.8]dB

Interfering signal
([0.8]dB
Adjacent Channel Selectivity 
Wanted signal: 

-115dBm

Interfering signal: 

-52dBm

7.5
Blocking characteristics
Wanted signal: 

-115dBm

1900 – 2000 MHz
Interfering signal: 

-40dBm

1 MHz -1900 MHz, and

2000 MHz – 12750 MHz
Interfering signal: 

-15dBm
Test signal

([0.8]dB

Interfering signal
f < 2,2 GHz
(0.7dB

2,2 GHz < f <4 GHz
(1.5dB

f > 4 GHz
(3.0dB
Spurious response
(Note: The substance of this part is identical to what is specified as “Blocking characteristics” in 25.104.)
Wanted signal: 

-115dBm

Interfering signal: 

-40dBm

7.6
Intermodulation characteristics
Wanted signal: 

-115dBm

Interfering signal: 

- 48dBm
Test signal

([0.8]dB

Interfering signal
([0.7]dB
Intermodulation characteristics
Wanted signal: 

-115dBm

Interfering signal: 

- 48dBm

7.7
Spurious emissions
1900 – 1980 MHz and
2010 – 2025 MHz
-78 dBm/3.84 MHz
9 kHz – 1 GHz
-57 dBm/100 kHz
1 GHz – 12.75 GHz
-47 dBm/1 MHz
f < 2,2 GHz
(1.5dB

2,2 GHz < f <4 GHz
(2.0dB

f > 4 GHz
(4.0dB
Spurious emissions

1920 – 1980 MHz 

-78 dBm/3.84 MHz
9 kHz – 1 GHz
-57 dBm/100 kHz
1 GHz – 12.75 GHz
-47 dBm/100 kHz

TS25.141 v 3.1.0    Base station conformance testing (FDD)

3GPP specification items which might infringe regulation of Japan if relaxation of core specification is applied by taking measurement uncertainty into account
Corresponding values of Japan’s regulation

Section No.
Item
Value
Proposed measurement uncertainty

Items
Value

6.2.1
Base station output power
normal conditions
+2 dB, –2 dB
extreme conditions
+2.5 dB, –2.5 dB
([0.5]dB
Base station output power
+59%, -50%

(+2dB, -3dB)

6.3
Frequency stability
± 0.05 ppm
([10]Hz
Frequency stability
± 0.05 ppm

6.5.1
Occupied bandwidth
5 MHz
([tbd]kHz
Occupied bandwidth
5 MHz

6.5.2.2
Adjacent Channel Leakage power Ratio (ACLR)
5 MHz: 45dB

10 MHz: 50dB
([0.8]dB
Adjacent Channel Leakage power Ratio
5 MHz: 45dB

10 MHz: 50dB

6.5.3.4.1
Spurious emissions (Category A)
9kHz – 150kHz 
43+10logP(dB attenuation)

150kHz – 30MHz
43+10logP(dB attenuation)

30MHz – 1GHz
43+10logP(dB attenuation)

1GHz – 12.75 GHz
43+10logP(dB attenuation)

Note: Shall be align with TS25.104
f < 2,2 GHz
(1.5dB

2,2 GHz < f <4 GHz
(2.0dB

f > 4 GHz
(4.0dB
Spurious emissions
9kHz – 150kHz 
-13 dBm/1kHz

150kHz – 30MHz
-13 dBm/10kHz

30MHz – 1GHz
-13 dBm/100kHz

1GHz – 12.75 GHz
-13 dBm/1MHz

6.5.3.4.6
Co-existence with PHS
1893.5 – 1919.6 MHz
-41 dBm/300kHz
(2.0dB
Spurious emissions
1893.5 – 1919.6 MHz
-41 dBm/300kHz

6.6
Transmit intermodulation
not exceed the out of band emission or the spurious emission requirements of section 6.5.2 and 6.5.3
Interference signal power relative the carrier power
([1.0]dB
intermodulation power
([1.5]dB
Transmit intermodulation
not exceed the Adjacent Channel Leakage power Ratio or the spurious emission requirements 

7.2
Reference sensitivity level
12.2 kbps: -121 dBm
([0.8]dB
Reference sensitivity level
12.2 kbps: -121 dBm

7.4
Adjacent Channel Selectivity (ACS)
Wanted signal: 

-115dBm

Interfering signal: 

-52dBm
Test signal

([0.8]dB

Interfering signal
([0.8]dB
Adjacent Channel Selectivity 
Wanted signal: 

-115dBm

Interfering signal: 

-52dBm

7.5
Blocking characteristics
Wanted signal: 

-115dBm

1900 – 2000 MHz
Interfering signal: 

-40dBm

1 MHz -1900 MHz, and

2000 MHz – 12750 MHz
Interfering signal: 

-15dBm
Test signal

([0.8]dB

Interfering signal
f < 2,2 GHz
(0.7dB

2,2 GHz < f < 4 GHz
(1.5dB

f > 4 GHz
(3.0dB
Spurious response
(Note: The substance of this part is identical to what is specified as “Blocking characteristics” in 25.141.)
Wanted signal: 

-115dBm

Interfering signal: 

-40dBm

7.6
Intermodulation characteristics
Wanted signal: 

-115dBm

Interfering signal: 

- 48dBm
Test signal

([0.8]dB

Interfering signal
([0.7]dB
Intermodulation characteristics
Wanted signal: 

-115dBm

Interfering signal: 

- 48dBm

7.7
Spurious emissions
BS receive band

-78 dBm/3.84 MHz
9 kHz – 1 GHz
-57 dBm/100 kHz
1 GHz – 12.75 GHz
-47 dBm/1 MHz
f < 2,2 GHz
(1.5dB

2,2 GHz < f < 4 GHz
(2.0dB

f > 4 GHz
(4.0dB
Spurious emissions
1920 – 1980 MHz 

-78 dBm/3.84 MHz
9 kHz – 1 GHz
-57 dBm/100 kHz
1 GHz – 12.75 GHz
-47 dBm/100 kHz
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