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1. Introduction
At previous RAN4#87 meeting in Busan, the test procedure for OTA co-location spurious emission for eAAS BS has been presented, see [4]. As agreed in the previous meetings, the conformance work strategy for NR FR1 is to re-use as much as possible from eAAS to NR FR1. A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.
2. Discussion
The OTA co-location spurious emission requirement in sub-clause 9.7.5 of TS 38.104 is specified in [1]. The requirement is highly dependent on the co-location concept, where a co-location reference antenna is introduced. The approved eAAS conformance procedure in [4], has been used as a baseline to the text proposal presented in this contribution.

Note that several test antennas might be required to cover both the NR BS and the whole emission frequency range, and that has been highlighted in the test procedure in this contribution.

Note that this text proposal is covering only co-location spurious emission and should be aligned with the general OTA spurious emission in subclause 6.7.5. 

The following subclauses should be common for both general and co-location spurious emissions, see also [5]: 

- 6.7.5.1
Definition and applicability 
- 6.7.5.2
Minimum requirement 

- 6.7.5.3
Test purpose 

This contribution is aligned with the proposed NR conformance skeleton in Montreal, [5] and [7].
3. Conclusion
This contribution presents the text proposal for OTA co-location spurious emission in sub-clause 6.7.5 in TS 38.141-2, based on the text proposal on eAAS, approved at the RAN4#87 meeting in Busan, see [4]. The OTA co-location spurious emission test procedure, presented in this contribution, is applicable for both SAC (Shielded Anechoic Chamber) and CATR (Compact Antenna Test Range) type of chambers. 
This contribution is aligned with the proposed NR conformance skeleton in Montreal, [5] and [7].
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6.7.5
OTA transmitter spurious emissions 
6.7.5.1
Definition and applicability

Unless otherwise stated, all requirements are measured as mean power.

The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.

The OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.6.1. For some FR1 operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [9].

[For multi-band RIB this exclusion applies for each supported operating band.]

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification. 

BS type 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP and co-location requirements not based on TRP.

In BS type 2-O, the OTA transmitter spurious emission limits apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of the downlink operating band, up to ΔfOBUE above the highest frequency of the downlink operating band, where the ΔfOBUE is defined in table 9.7.1-1 in [1].

6.7.5.2
Minimum requirement

The minimum requirement for NR BS type 1-O is defined in 3GPP TS 38.104 [1], subclause 9.7.5.2.

The minimum requirement for NR BS type 2-O is defined in 3GPP TS 38.104 [1], subclause 9.7.5.3.

6.7.5.3
Test purpose

The test purpose of OTA spurious emission is to verify the radiated spurious emissions from the NR BS at the RIB are within specified requirements.

For OTA co-locate spurious emission, the test purpose is to verify that the emission is within the specified requirement limits at the co-location reference antenna conducted output(s).

6.7.5.4
Method of test

Detailed information is TBD.

6.7.5.4.1
TRP requirements 

Detailed information is TBD.

6.7.5.4.1.1
Initial conditions

Detailed information is TBD.

6.7.5.4.1.2
Procedure

Detailed information is TBD.

6.7.5.4.2
Co-location requirements 

6.7.5.4.2.1
Initial conditions

Test environment:

-
normal; see subclause B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: 

-
MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.

In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.

-
For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.

6.7.5.4.2.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place NR BS and co-location reference antenna as specified in [1], sub-clause 4.9, at the distance d=0.1m.
2) Several co-location reference antennas are required to cover the whole co-location spurious emission frequency ranges.

3) Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in Annex E1.6.2.

4) The test antenna shall be dual (or single) polarized with the same frequency range as the NR BS for co-location spurious emission test case. 

5) Connect test antenna and co-location reference antenna to the measurement equipment as depicted in Annex E1.6.2. 


6) OTA co-location spurious emission is measured at the co-location reference antenna conducted output(s).
7) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.
8) Set the NR BS type 1-O to transmit:
-
Set the NR BS to transmit maximum power according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 
9) 
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.7.5.5.
In addition, for multi-band RIB, the following steps shall apply:

10)
For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.5.5
Test requirements
6.7.5.5.1
Minimum requirement for BS type 1-O
6.7.5.5.1.1
General OTA transmitter spurious emissions requirements 

Detailed information is TBD.
6.7.5.5.1.2
Protection of the BS receiver of own or different BS
This requirement shall be applied for NR FDD operation in order to prevent the receivers of own or a different BS of the same band being desensitised by emissions from a type 1-O BS. 

This requirement is a co-location requirement as defined in subclause 4.9, in [1], the power levels are specified at the co-location reference antenna output.

The total power of any spurious emission from both polarizations of the co-location reference antenna connector output shall not exceed the limits in table 6.7.5.5.1.2-1.

Table 6.7.5.5.1.2-1: BS type 1-O OTA spurious emissions limits for protection of the BS receiver

	BS class
	Frequency range
	Basic limit
	Measurement bandwidth
	Note

	Wide Area BS
	FUL_low  – FUL_high
	-117 dBm
	100 kHz
	

	Medium Range BS
	FUL_low  – FUL_high
	-112 dBm
	100 kHz
	

	Local Area BS
	FUL_low  – FUL_high
	-109 dBm
	100 kHz
	


6.7.5.5.1.3
Additional spurious emission requirements
Detailed information is TBD.

6.7.5.5.1.4
Co-location with other base stations

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with a BS.

The requirements assume co-location with base stations of the same class.

NOTE:
For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base stations.

This requirement is a co-location requirement as defined in subclause 4.9, in [1], the power levels are specified at the co-location reference antenna output.

The output of the co-location reference antenna of any spurious emission shall not exceed the limits basic limits in subclause 6.7.5.5.1.4-1.

For a multi-band RIB, the exclusions and conditions in the notes column of table 6.7.5.5.1.4-1 apply for each supported operating band.

Table 6.7.5.5.1.4-1: BS type 1-O OTA spurious emissions limits for BS co-located with another BS
	Type of co-located BS
	Frequency range for co-location requirement
	Basic limit
	Measurement bandwidth
	Note

	
	
	WA BS
	MR BS
	LA BS
	
	

	Macro GSM900
	876-915 MHz
	-119 dBm
	-112 dBm
	-91 dBm
	100 kHz
	

	Macro DCS1800
	1710 – 1785 MHz
	-119 dBm
	-112 dBm
	-101 dBm
	100 kHz
	

	Macro PCS1900
	1850 – 1910 MHz
	-119 dBm
	-112 dBm
	-101 dBm
	100 kHz
	

	Macro GSM850 or CDMA850
	824 – 849 MHz
	-119 dBm
	-112 dBm
	-91 dBm
	100 kHz
	

	WA UTRA FDD Band I or E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band II or E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band III or E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band IV or E-UTRA Band 4
	1710 – 1755 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band V or E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band VI, XIX or E-UTRA Band 6, 19
	830 – 845 MHz 
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band VII or E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band VIII or E-UTRA Band 8 or NR Band n8
	880 – 915 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band IX or E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band X or E-UTRA Band 10
	1710 – 1770 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XI or E-UTRA Band 11
	1427.9 –1447.9  MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n50 or n75

	WA UTRA FDD Band XII or 

E-UTRA Band 12
	699 – 716 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XIII or 

E-UTRA Band 13
	777 – 787 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XIV or 

E-UTRA Band 14
	788 – 798 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 17
	704 – 716 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 18
	815 – 830 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XX or E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 – 1462.9 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n50 or n75

	WA UTRA FDD Band XXII or E-UTRA Band 22
	3410  – 3490 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 23
	2000 – 2020 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 24
	1626.5 – 1660.5 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XXV or 

E-UTRA Band 25
	1850 – 1915 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA FDD Band XXVI or 

E-UTRA Band 26
	814 – 849 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 27
	807 – 824 MHz 
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 28 or NR Band n28
	703 – 748 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 30
	2305 – 2315 MHz 
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 31
	452.5 -457.5 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band a) or E-UTRA Band 33
	1900 – 1920 MHz

	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band a) or E-UTRA Band 34
	2010 – 2025 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n2

	WA UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n38.  

	WA UTRA TDD Band f) or E-UTRA Band 39
	1880  – 1920MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300  – 2400MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 41 or NR Band n41
	2496 – 2690 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n41

	WA E-UTRA Band 42
	3400 – 3600 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 43
	3600 – 3800 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 44
	703 – 803 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n28

	WA E-UTRA Band 45
	1447 – 1467 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	E-UTRA Band 46
	5150 – 5925 MHz
	N/A
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 48
	3550 – 3700 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 50 or NR Band n50
	1432 – 1517 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n74 or n75

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	N/A
	N/A
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75 or n76

	WA E-UTRA Band 65
	1920 – 2010 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 66 or NR Band n66
	1710 – 1780 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 68
	698 – 728 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 70 or NR Band n70
	1695 – 1710 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 71 or NR Band n71
	663 – 698 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 72
	451 – 456 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA E-UTRA Band 74 or NR Band n74
	1427 – 1470 MHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	This is not applicable to BS operating in Band n50

	WA NR Band n77
	3.3 – 4.2 GHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA NR Band n78
	3.3 – 3.8 GHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	

	WA NR Band n79
	4.4 – 5.0 GHz
	-117 dBm
	-112 dBm
	-109 dBm
	100 kHz
	


NOTE 1:
As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.7.5.5.1.4-1 do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1 in [1]). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in 3GPP TR 25.942 [10].

NOTE 2:
Table 6.7.5.5.1.4-1 assumes that two operating bands, where the corresponding BS transmit and receive frequency ranges in table 5.2-1 in [1] would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-location requirements may apply that are not covered by the 3GPP specifications.

NOTE 3:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized base stations (except in Band n46), special co-location requirements may apply that are not covered by the 3GPP specifications.

6.7.5.5.2
Minimum requirement for BS type 2-O

6.7.5.5.2.1
General OTA transmitter spurious emissions requirements 

Detailed information is TBD.

6.7.5.5.2.2
Additional OTA transmitter spurious emissions requirements 

Detailed information is TBD.
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Annex E (informative):
Test system set-up
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Figure E1.6.2-1: Measurement set up for OTA co-location spurious emission

The OTA chamber shown in figure E1.6.2-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, etc..). For testing emission far out-of-band several co-location reference antennas might be needed.
[End of Text Proposal]
