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Introduction
In the contribution, we provide text proposals on TS 38.141-1 Annex. The following changes are proposed,
1. Reference Measurement channels are added in Annex A.
2. Measurement system set-up are added in Annex D.

3. Characteristics of interfering signals are added and moved to Annex E.

4. The clause number for Change history is changed to Annex F

5. Remove the [] for TAE and EVM in Annex C test tolerance  
6. Merge the test tolerance for normal condition and extreme condition for BS output power in Annex C.
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Annex A (normative):
Reference Measurement channels
A.1
Fixed Reference Channels for receiver sensitivity and in-channel selectivity (QPSK, R=1/3)

The parameters for the reference measurement channels are specified in table A.1-1 for FR1 receiver sensitivity and in-channel selectivity. 

The parameters for the reference measurement channels are specified in table A.1-2 for FR2 receiver sensitivity and in-channel selectivity. 

Table A.1-1: FRC parameters for FR1 receiver sensitivity and in-channel selectivity

	Reference channel
	G-FR1-A1-1
	G-FR1-A1-2
	G-FR1-A1-3
	G-FR1-A1-4
	G-FR1-A1-5
	G-FR1-A1-6
	G-FR1-A1-7
	G-FR1-A1-8
	G-FR1-A1-9

	Subcarrier spacing[kHz]
	15
	30
	60
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24
	15
	6
	6

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	2152
	984
	984
	9224
	4352
	2088
	1320
	528
	528

	Transport block CRC (bits)
	16
	16
	16
	24
	24
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	24
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	2
	1
	1
	1
	1
	1

	Coded block size (bits)
	2168
	1000
	1000
	4648
	4376
	2104
	1336
	544
	544

	Total number of bits per slot
	7200
	3168
	3168
	30528
	14688
	6912
	4320
	1728
	1728

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456
	2160
	864
	864

	NOTE 1: 
UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with 
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= 2, 
[image: image2.wmf]l

= 11 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2: 
MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity


A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3)

The parameters for the reference measurement channels are specified in table A.2-1 for dynamic range.

Table A.2-1: FRC parameters for dynamic range

	Reference channel
	G-FR1-A2-1
	G-FR1-A2-2
	G-FR1-A2-3
	G-FR1-A2-4
	G-FR1-A2-5
	G-FR1-A2-6

	Subcarrier spacing [kHz]
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	9224
	4032
	4032
	38936
	18960
	8968

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	-
	-
	24
	24
	24

	Number of code blocks - C
	2
	1
	1
	5
	3
	2

	Coded block size (bits)
	4648
	4056
	4056
	7816
	6352
	4520

	Total number of bits per slot
	14400
	6336
	6336
	61056
	29376
	13824

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456

	NOTE 1: 
UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with 
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= 2, 
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= 11 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2: 
MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size for dynamic range.



Annex B (normative):
Environmental requirements for the BS equipment

B.1

General

For each test in the present document, the environmental conditions under which the BS is to be tested are defined.

B.2

Normal test environment
When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in table B.1.

Table B.1: Limits of conditions for normal test environment

	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15 (C
	30 (C

	Relative humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified limits, the actual values shall be recorded in the test report.

NOTE:
This may, for instance, be the case for measurements of radiated emissions performed on an open field test site.

B.3

Extreme test environment
The manufacturer shall declare one of the following:

1)
The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [x];
2)
The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [x];
3)
The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [x] documentation for temperature, humidity and vibration shall be declared.

NOTE:
Reduced functionality for conditions that fall outside of the standard operational conditions is not tested in the present document. These may be stated and tested separately.

B.3.1
Extreme temperature

When an extreme temperature test environment is specified for a test, the test shall be performed at the standard minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temperature:

The test shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [x].

Maximum temperature:

The test shall be performed with the environmental test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [x].

NOTE:
It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.

B.4

Vibration
When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturer’s declaration for the equipment under test. This shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 60 068-2-6 [x]. Other environmental conditions shall be within the ranges specified in annex B.2.

NOTE:
The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.

B.5

Power supply
When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [x] Test Ab/Ad and IEC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

Lower voltage limit:

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [x] Test Ab/Ad and IEC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

B.6

Measurement of test environments

The measurement accuracy of the BS test environments defined in annex B shall be:

Pressure:
5 kPa
Temperature:
2 degrees
Relative humidity:
5 %
DC voltage:
1.0 %

AC voltage:
1.5 %

Vibration:
10 %

Vibration frequency:
0.1 Hz

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

Annex C (informative):
Test tolerances and derivation of test requirements

C.1

Measurement of transmitter

Table C.1-1: Derivation of test requirements (Transmitter tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	6.2
Base station output power
	See 3GPP TS 38.104 [2], subclause 6.2
	Normal condition and extreme condition:

0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 6 GHz (Note 1)





	Formula:

Upper limit + TT, Lower limit - TT



	6.3
Output power dynamics
	See 3GPP TS 38.104 [2], subclause 6.3
	0.4 dB
	Formula: 

Total power dynamic range – TT (dB)

	6.4.1
Transmitter OFF power
	See 3GPP TS 38.104 [2], subclause 6.4.1
	2.0 dB , f ≤ 3.0 GHz

2.5 dB, 3.0 GHz < f ≤ 6 GHz (Note 1)

	Formula:

Minimum Requirement + TT

	6.5.2 Transient period
	See 3GPP TS 38.104 [2], subclause 6.4.2
	N/A
	

	6.5.1 Frequency Error
	See 3GPP TS 38.104 [2], subclause 6.5.1
	12 Hz
	Formula:

Frequency Error limit + TT

	6.5.2 Time alignment error
	See 3GPP TS 38.104 [2], subclause 6.5.2
	1%
	Formula: 

EVM limit + TT

	6.5.3 Modulation quality (EVM)
	See 3GPP TS 38.104 [2], subclause 6.5.3
	25ns
	Formula: 

Time alignment error limit + TT

	6.6.2
Occupied bandwidth
	See 3GPP TS 38.104 [2], subclause 6.6.2
	0 Hz
	Formula:

Minimum Requirement + TT

	6.6.3
Adjacent Channel Leakage Power Ratio (ACLR)
	See 3GPP TS 38.104 [2], subclause 6.6.3
	ACLR/CACLR: 

 BW ≤ 20MHz:

 0.8dB

 BW > 20MHz:

 1.2 dB

Absolute ACLR/CACLR: 

0 dB
	Formula:

ACLR Minimum Requirement - TT 

Absolute limit +TT 



	6.6.4
Operating band unwanted emissions
	See 3GPP TS 38.104 [2], subclause 6.7.4
	Offsets < 10MHz
1.5 dB, f ≤ 3.0GHz
1.8 dB, 3.0GHz < f ≤ 6GHz (Note 1)

Offsets ≥ 10MHz
0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.1
General transmitter spurious emissions requirements
Category A
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.1
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.1
General transmitter spurious emissions requirements
Category B
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.1
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.2 Protection of the BS receiver of own or different BS
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.2
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.3 Additional spurious emissions requirements
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.3
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.4 Co-location with other base stations
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.4
	0dB
	Formula:

Minimum Requirement + TT

	6.7 Transmitter intermodulation
	See 3GPP TS 38.104 [2], subclause 6.7
	0dB
	Formula: Ratio + TT

	NOTE 1:
TT values for 4.2GHz < f ≤ 6.0GHz apply for BS operates in licensed spectrum only.


C.2

Measurement of receiver

Table C.2-1: Derivation of test requirements (Receiver tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance

(TT)
	Test requirement in the present document

	7.2
Reference sensitivity level
	See 3GPP TS 38.104 [2], subclause 7.2
	0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 4.2 GHz
1.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	Formula: Reference sensitivity power level + TT



	7.3
Dynamic range
	See 3GPP TS 38.104 [2], subclause 7.3
	0.3 dB


	Formula: Wanted signal power + TT

	7.4 In-band selectivity and blocking
	See 3GPP TS 38.104 [2], subclause 7.4
	0dB
	Formula: Wanted signal power + TT

	7.5
Out-of-band blocking
	See 3GPP TS 38.104 [2], subclause 7.5
	0dB
	Formula: Wanted signal power + TT

	7.6
Receiver spurious emissions
	See 3GPP TS 38.104 [2], subclause 7.6
	0dB
	Formula:

Minimum Requirement + TT

	7.7 Receiver intermodulation
	See 3GPP TS 38.104 [2], subclause 7.7
	0dB
	Formula: Wanted signal power + TT

	7.8
In-channel selectivity
	See 3GPP TS 38.104 [2], subclause 7.8
	1.4 dB, f ≤ 3.0GHz

1.8 dB, 3.0GHz < f ≤ 4.2GHz

2.1 dB, 4.2GHz < f ≤ 6.0GHz
	Formula: Wanted signal power + TT


Annex D (informative):
Measurement system set-up
D.1
BS type 1-C Transmitter

D.1.1
Base station output power, output power dynamics, transmitter ON/OFF power, Frequency error, EVM, Unwanted emissions for BS type 1-C
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Figure D.1-1: Measuring system Set-up for BS type 1-C output power, output power dynamics, Frequency error, EVM, Unwanted emissions

D.1.2
Transmitter intermodulation for BS type 1-C
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Figure D.1-2: Measuring system Set-up for BS type 1-C Transmitter intermodulation

D.1.3
Time alignment error for BS type 1-C
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Figure D.1-3: Measuring system Set-up for BS type 1-C Test of Time alignment error

D.2
BS type 1-C Receiver

D.2.1
Reference sensitivity level for BS type 1-C
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Figure D.2-1: Measuring system Set-up for BS type 1-C Reference sensitivity level Test

D.2.2
Dynamic range for BS type 1-C
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Figure D.2-2: Measuring system Set-up for BS type 1-C Dynamic range

D.2.3
In-channel selectivity for BS type 1-C
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Figure D.2-3: Measuring system Set-up for BS type 1-C In-channel selectivity

D.2.4
Adjacent Channel Selectivity (ACS) and narrowband blocking for BS type 1-C
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B S  Under  RX T est     RX1     RX2  

   HYBRID  

   ATT2  

   ATT1  

Signal Generator  for the   wanted  signal  

Signal Ge nerator  for the interfering  signal  

TERMINATION  


Figure D.2-4: Measuring system Set-up for BS type 1-C Adjacent channel selectivity and narrowband blocking

D.2.5
Blocking characteristics for BS type 1-C
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Figure D.2-5: Measuring system Set-up for BS type 1-C Blocking characteristics

D.2.6
Receiver spurious emission for BS type 1-C
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Figure D.2-6: Measuring system Set-up for BS type 1-C Receiver spurious emission

D.2.7
Intermodulation characteristics for BS type 1-C
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Figure D.2-7: Measuring system Set-up for BS type 1-C intermodulation characteristics

D.3
BS type 1-H Transmitter

D.3.1
Base station output power, output power dynamics, transmitter ON/OFF power, Frequency error, EVM, Unwanted emissions for BS type 1-H
TAB connectors may be connected to the measurement equipment singularly and tested one at a time (figure D.3.1-1), or may be tested simultaneously in groups (figure D.3.1-2) where the group size may range from two to all the TAB connectors which are subject to particular transmitter test in this test setup.

In all cases the measurement is per TAB connector but the measurement may be done in parallel.
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Figure D.3.1-1: Measuring system set-up for BS type 1-H output power, output power dynamics, transmitter ON/OFF power, Frequency error, EVM, Unwanted emissions for a single TAB connector
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Figure D.3.1-2: Measuring system set-up for BS type 1-H output power, output power dynamics, transmitter ON/OFF power, Frequency error, EVM, Unwanted emissions for multiple TAB connectors

D.3.2
Transmitter intermodulation for BS type 1-H
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Figure D.3.2-1: Measuring system set-up for BS type 1-H transmitter intermodulation

D.3.3
Transmitter spurious emissions for BS type 1-H
TAB connectors may be connected to the measurement equipment singularly and tested one at a time (figure D.3.3-1), or may be tested simultaneously in groups (figure D.3.3-2) where the group size may range from two to all the TAB connectors which are subject to transmitter spurious emissions test.

In all cases the measurement is per TAB connector but the measurement may be done in parallel.
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Figure D.3.3-1: Measuring system set-up for transmitter spurious emissions for a single TAB connector
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Figure D.3.3-2: Measuring system set-up for transmitter spurious emissions for multiple TAB connectors in parallel test

D.4
BS type 1-H Receiver

D.4.1
Reference sensitivity level for BS type 1-H
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Figure D.4.1-1: Measuring system Set-up for BS type 1-H Reference sensitivity level Test

D.4.2
Receiver Dynamic Range for BS type 1-H
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Figure D.4.2-1: Measuring system Set-up for BS type 1-H Dynamic Range Test

D.4.3
Receiver Adjacent channel selectivity and narrowband blocking for BS type 1-H
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Figure D.4.3-1: Measuring system Set-up for BS type 1-H Adjacent channel selectivity
and narrowband blocking Test

D.4.4
Receiver spurious emissions

TAB connector(s) may be connected to the measurement equipment singularly and tested one at a time (figure D.4.2-1), or may be tested simultaneously in groups (figure D.4.2-2) where the group size may range from 2 to all the TAB connectors.

In all cases the measurement is per TAB connector but the measurement may be done in parallel.
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Figure D.4.4-1: Measuring system set-up for BS type 1-H receiver spurious emissions for a single TAB connector
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Figure D.4.4-2: Measuring system set-up for BS type 1-H receiver spurious emissions for multiple TAB connectors

D.4.5
Receiver In-channel selectivity for BS type 1-H
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Figure D.4.5-1: Measuring system Set-up for BS type 1-H In-channel selectivity Test
D.4.6
Receiver Intermodulation for BS type 1-H
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Figure D.4.6-1: Measuring system Set-up for BS type 1-H receiver intermodulation Test

Annex E (normative):
Characteristics of interfering signals

The interfering signal shall be a PUSCH containing data and DMRS symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 6 of TS38.211 [9]. Mapping of PUSCH modulation to receiver requirement are specified in table E-1.

Table E-1: Modulation of the interfering signal

	Receiver requirement
	Modulation

	In-channel selectivity
	16QAM

	Adjacent channel selectivity and narrow-band blocking
	QPSK

	General blocking
	QPSK

	Receiver intermodulation
	QPSK
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TP to TS 38.141-1: NR channel numbering correction

- R4-1808326
TP to TS 38.141-1: Correction of the BS type 1-H architecture figure

- R4-1808482
TP to TS 38.141-1: multi-band operation
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	2018/07
	R4-AH-1807
	R4-1808980, 

R4-1808981, 

R4-1808987, 

R4-1808991, 

R4-1808992, 

R4-1808994, 

R4-1808995, 

R4-1808997, 

R4-1809464, 

R4-1809469, 

R4-1809470, 

R4-1809471, 

R4-1809472, 

R4-1809474, 

R4-1809475, 

R4-1809476, 

R4-1809478, 

R4-1809479, 

R4-1809481, 

R4-1809482, 

R4-1809483, 

R4-1809484, 

R4-1809558, 

R4-1809560, 

R4-1809563, 

R4-1809564
	-
	-
	-
	Implementation of TPs approved during RAN4-AH-1807, on top of R4-1809264 (TS 38.141-1, v0.3.0): 

- R4-1808980
TP to TS 38.141-1: Conducted TAE requirements (6.5.4)

- R4-1808981
TP to TS 38.141-1: General section for unwanted emission requirements (6.6.1)

- R4-1808987
TP to TS 38.141-1: General (7.1)

- R4-1808991
TP to TS 38.141-1: Out-of-band blocking (7.5)

- R4-1808992
TP to TS 38.141-1: Receiver spurious emissions (7.6)

- R4-1808994
TP to TS 38.141-1: In-channel selectivity (7.8)

- R4-1808995
TP to TS 38.141-1: Environmental requirements for the BS equipment (Annex B)

- R4-1808997
TP to TS 38.141-1: General sections (1-5)

- R4-1809464
TP to TS 38 141-1 - 4.7 Test Configurations

- R4-1809469
TP to TS 38.141-1: MU and TT for NR BS

- R4-1809470
TP to TS 38.141-1:Applicability of test configurations

- R4-1809471
TP to TS 38.141-1: Conducted BS output power requirements (6.2)

- R4-1809472
TP to TS 38.141-1: Conducted output power dynamics requirements (6.3)

- R4-1809474
TP to TS38.141-1: Frequency error (6.5.2)

- R4-1809475
TP to TS38.141-1: Modulation quality (6.5.3)

- R4-1809476
TP to TS 38.141-1: Conducted ACLR requirements (6.6.3)

- R4-1809478
TP to TS 38.141-1: Conducted Tx spurious emission requirements (6.6.5)

- R4-1809479
TP to TS 38.141-1: Conducted Tx IMD requirements (6.7)

- R4-1809481
TP to TS 38.141-1: Reference sensitivity level (7.2)

- R4-1809482
TP to TS 38.141-1: Dynamic range (7.3)

- R4-1809483
TP to TS 38.141-1: In-band selectivity and blocking (7.4)

- R4-1809484
TP to TS 38.141-1: Receiver intermodulation (7.7)

- R4-1809558
TP to TS 38.141-1: General section for conducted Tx requirements (6.1)

- R4-1809560
TP to TS38.141-1: Transmit ON/OFF power (6.4)

- R4-1809563
TP to TS 38.141-1: NR BS conducted declarations corrections

- R4-1809564
TP for TS38.141-1: Occupied bandwidth (section 4.1.2 and 6.7.2)
	0.4.0
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