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1. Introduction
At previous RAN4#87 meeting in Busan, the test procedure for OTA out-of-band blocking receiver requirement for eAAS BS has been approved, 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 out-of-band blocking requirement in sub-clause 10.6 of TS 38.104 is specified in [1]. The approved eAAS OTA blocking conformance procedure in [4], has been used as a baseline to the text proposal presented in this contribution. Several test antennas might be required to cover both the NR BS and the blocking frequency range, and that has been highlighted in the test procedure in this contribution.

Note that this text proposal is covering OTA general out-of-band blocking and is aligned with the OTA co-location blocking contribution in [8]. 

The following sub-clauses are common for both contributions and will not be repeated in this contribution:

- 7.6.1
Definition and applicability 

- 7.6.2
Minimum requirement 

- 7.6.3
Test purpose 

- 7.6.4.1
Initial conditions 

- 7.6.4.2.3 NR BS type 1-O 

- 7.6.4.2.4 NR BS type 2-O
This contribution is aligned with the proposed NR conformance skeleton in Montreal, [6] and [7].
3. Conclusion
This contribution presents the text proposal for the OTA general out-of-band blocking in sub-clause 7.6 in TS 38.141-2, based on the approved text proposal on eAAS, shown at the RAN4#87 meeting in Busan, see [4]. The OTA general out-of-band blocking test procedure, presented in this contribution, is applicable for both SAC (Shielded Anechoic Chamber) and CATR (Compact Antenna Test Range) type of chambers, depicted in Annex E2.4.1. 


It should be read together with the OTA co-location blocking contribution in [8]. 
This contribution is aligned with the proposed NR conformance skeleton in Montreal, [6] and [7].
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7.6
OTA out-of-band blocking

7.6.1
Definition and applicability 

See contribution in [8].

7.6.2
Minimum Requirement

See contribution in [8].

7.6.3
Test purpose

See contribution in [8].

7.6.4
Method of test

7.6.4.1
Initial conditions

See contribution in [8].

7.6.4.2
Procedure
7.6.4.2.1
Procedure for blocking

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 the test antenna(s) according to Annex E2.4.1.

2) Place test antenna(s) in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in Annex E2.4.1.  

3) Connect test antenna(s) to the measurement equipment as shown in Annex E2.4.1.

4) The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the NR BS and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
5) The OTA blocking interferer is injected into the test antenna, with the blocking interferer equally divided on all supported polarizations (single or dual), from the same signal generator.

6) The NR BS receives the wanted signal and the interferer signal for all supported polarizations (single or dual), in the reference direction from the test antenna(s).

7.6.4.2.2
Procedure for co-location blocking

See contribution in [8].

7.6.4.2.3
NR BS type 1-O
See contribution in [8].

7.6.4.2.4
NR BS type 2-O
See contribution in [8].

7.6.5
Test requirements

7.6.5.1
Minimum requirement for BS type 1-O

7.6.5.1.1
General minimum requirement

For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.1.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 in [1] for each BS channel bandwidth and further specified in Annex A.
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.2 in [1] shall be excluded from the OTA out‑of‑band blocking requirement.
For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low - ΔfOOB and from FUL_high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-O is defined in table 10.5.2.2-0 in [1].
Table 7.6.5.1.1-1: OTA out-of-band blocking performance requirement

	Wanted signal mean power
	Interfering signal RMS field-strength
	Type of interfering Signal

	EISminSENS + 6 dBm

 (Note 1)
	0.36 V/m
	CW carrier

	NOTE 1: 
EISminSENS depends on the channel bandwidth as specified in subclause 9.2 in [1].

NOTE 2:   The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as 
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, where EIRP is in W and r is in m; for example, 0.36 V/m is equivalent to 36 dBm at fixed distance of 30 m.


7.6.5.1.2
Co-location minimum requirement

See contribution in [8].

7.6.5.2
Minimum requirement for BS type 2-O

7.6.5.2.1
General minimum requirement

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the FR2 OTA REFSENS RoAoA.


The wanted signal applies to all supported polarizations, under the assumption of polarization matching. The interferer shall be polarization matched in-band and the polarization maintained for OOB measurements.   


For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low – 1500 MHz and from FUL_high + 1500 MHz up to 2nd harmonic of the upper frequency edge of the operating band. 

For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.2.1-1, the following requirements shall be met:


-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.3 in [1] for each BS channel bandwidth and further specified in Annex A in [1].

Table 7.6.5.2.1-1: OTA out-of-band blocking performance requirement

	Frequency range of interfering signal

[MHz]
	Interferer RMS field-strength

[V/m]
	Wanted signal mean power 

[dBm]
	Type of interfering signal

	30 to 12750
	0.36
	EISREFSENS + 6 dB
	CW

	12750 to FUL_low – 1500
	0.1
	EISREFSENS + 6 dB
	CW

	FUL_high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	0.1
	EISREFSENS + 6 dB
	CW


7.6.5.2.2
Co-location minimum requirement

See contribution in [8].

7.6.1
Definition and applicability 

See contribution in [8].

7.6.2
Minimum Requirement

See contribution in [8].

7.6.3
Test purpose

See contribution in [8].

7.6.4
Method of test

7.6.4.1
Initial conditions

See contribution in [8].

7.6.4.2
Procedure
7.6.4.2.1
Procedure for blocking

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.


7) Place NR BS and the test antenna(s) according to Annex E2.4.1.

8) Place test antenna(s) in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in Annex E2.4.1.  

9) Connect test antenna(s) to the measurement equipment as shown in Annex E2.4.1.

10) The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the NR BS and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
11) The OTA blocking interferer is injected into the test antenna, with the blocking interferer equally divided on all supported polarizations (single or dual), from the same signal generator.

12) The NR BS receives the wanted signal and the interferer signal for all supported polarizations (single or dual), in the reference direction from the test antenna(s).

7.6.4.2.2
Procedure for co-location blocking

See contribution in [8].

7.6.4.2.3
NR BS type 1-O
See contribution in [8].

7.6.4.2.4
NR BS type 2-O
See contribution in [8].

7.6.5
Test requirements

7.6.5.1
Minimum requirement for BS type 1-O

7.6.5.1.1
General minimum requirement

For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.1.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 in [1] for each BS channel bandwidth and further specified in Annex A.
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.2 in [1] shall be excluded from the OTA out‑of‑band blocking requirement.
For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low - ΔfOOB and from FUL_high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-O is defined in table 10.5.2.2-0 in [1].
Table 7.6.5.1.1-1: OTA out-of-band blocking performance requirement

	Wanted signal mean power
	Interfering signal RMS field-strength
	Type of interfering Signal

	EISminSENS + 6 dBm

 (Note 1)
	0.36 V/m
	CW carrier

	NOTE 1: 
EISminSENS depends on the channel bandwidth as specified in subclause 9.2 in [1].

NOTE 2:   The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as 
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, where EIRP is in W and r is in m; for example, 0.36 V/m is equivalent to 36 dBm at fixed distance of 30 m.


7.6.5.1.2
Co-location minimum requirement

See contribution in [8].

7.6.5.2
Minimum requirement for BS type 2-O

7.6.5.2.1
General minimum requirement

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the FR2 OTA REFSENS RoAoA.


The wanted signal applies to all supported polarizations, under the assumption of polarization matching. The interferer shall be polarization matched in-band and the polarization maintained for OOB measurements.   


For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low – 1500 MHz and from FUL_high + 1500 MHz up to 2nd harmonic of the upper frequency edge of the operating band. 

For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.2.1-1, the following requirements shall be met:


-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.3 in [1] for each BS channel bandwidth and further specified in Annex A in [1].

Table 7.6.5.2.1-1: OTA out-of-band blocking performance requirement

	Frequency range of interfering signal

[MHz]
	Interferer RMS field-strength

[V/m]
	Wanted signal mean power 

[dBm]
	Type of interfering signal

	30 to 12750
	0.36
	EISREFSENS + 6 dB
	CW

	12750 to FUL_low – 1500
	0.1
	EISREFSENS + 6 dB
	CW

	FUL_high + 1500 to [60000]
	0.1
	EISREFSENS + 6 dB
	CW
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E.2
Receiver

E2.4
OTA out-of-band blocking

E2.4.1
OTA general out-of-band blocking
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Figure E2.4.1-1: Measurement set up for OTA general out-of-band blocking

The OTA chamber shown in figure E2.4.1-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, etc.). 

For testing blocking far out-of-band several co-location reference antennas might be needed. 

When combining the wanted and interferer signal into the common test antenna, a directional coupler can be used e.g. a 20dB directional coupler, to minimize the loss for the interferer signal. If both polarizations are tested simultaneously using a common test antenna, then additional splitter is needed after the directional coupler.                             
E2.4.2
OTA co-location blocking

[End of Text Proposal]

_1590388035.unknown

