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1 Introduction

During RAN4#87, procedure text for receiver requirements was agreed for eAAS an NR. The agreement was made in a hurry and some aspects of the procedures need correction / improvement. For eAAS, it is proposed to correct the description of the transmitted beams, considering that sensitivity is an SC test [1]. This document mirrors the changes to the NR specification.

2 Text Proposal
2.1 7.2
OTA sensitivity
7.2.1
Definition and applicability

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a BS type 1-H and BS type 1-O receiver.
The BS type 1-H and BS type 1-O receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.

If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:

-
BS channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.

-
A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the BS.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in [x].
-
The receiver target reference direction.
NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:
In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

If the BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:

-
BS channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.

-
One declared active sensitivity RoAoA.

-
The receiver target reference direction.

NOTE 3:
For BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.

The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.

7.2.2

Minimum requirement

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in 3GPP TS 38.104 [2] subclause 7.2.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and BS channel bandwidth.
7.2.3
Test Purpose

The test purpose is to verify that the BS can meet the BER or throughput requirement for a specified measurement channel at the EIS level and the range of angles of arrival declared in the OSDD.
7.2.4
Method of test
7.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.
RF channels to be tested: B, M and T; see subclause 4.9.1.

Directions to be tested:

· receiver target reference direction (see table 4.6-x, Dx.x), 

· conformance test directions (see table 4.6-x, Dx.x).

7.2.4.2
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 the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex x.

2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.
6)
Set the BS to transmit beam(s)  using [TM x.x] with the rated carrier EIRP, Prated,c,EIRP.

7)
Start the signal generator for the wanted signal to transmit:

-
The test signal as specified in subclause 7.2.5.4.
8)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.2.5.

9)
Measure:

-
Throughput according to annex A for each supported polarization.

10)
Repeat steps 3 to 9 for all OSDD(s) declared for the BS (see table 4.6-x, Dx.x).

For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.2.5
Test requirements
7.2.5.1
General

The minimum EIS level is a declared figure for each OSDD (see table 4.6-x, D10.6). The test requirement is calculated from the declared value offset by the EIS Test Tolerance specified in subclause 4.1.
7.2.5.2
Test requirements for BS type 1-H and BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in TS 38.104 [2] annex A.1 with parameters specified in table 7.2.5.2-1.
Table 7.2.5.2-1: EIS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	EIS level [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD


7.2.5.3
Test requirements for BS type 2-O
There is no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity in subclause 7.3.
2.2 7.3
OTA reference sensitivity level
7.3.1
Definition and applicability

The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel. The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
7.3.2
Minimum requirement

For BS type 1-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.2.
For BS type 2-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.3.

7.3.3
Test Purpose

The test purpose is to verify that the BS can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
7.3.4
Method of test
7.3.4.1
Initial conditions

Test environment: Normal, see annex B.2.
RF channels to be tested:

-
B, M and T; see subclause 4.9.1.

Directions to be tested:

· OTA REFSENS receiver target reference direction (see table 4.6-x, Dx.x), 

· OTA REFSENS conformance test directions (see table 4.6-x, Dx.x).
7.3.4.2
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 the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.

2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Configure the beam peak direction of the BS according to the OTA REFSENS RoAoA for the appropriate beam identifier.
6)
Set the BS to transmit beam(s) using [TM x.x] for FR1 or [TM x.x] for FR2 with the rated carrier EIRP, Prated,c,EIRP..

7)
Start the signal generator for the wanted signal to transmit:

-
The test signal as specified in subclause 7.3.5.4.
8)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.3.5.

9)
Measure:

-
Throughput according to annex x for each supported polarization.

10)
Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the BS (see table 4.6-x, Dx.x).

For multi-band capable FR1 BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.3.5
Test requirements
7.3.5.1
General

The FR1 EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in subclause 4.1.
7.3.5.2
Test requirements for BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex TS 38.104 [2] A.1 with parameters specified in tables 7.3.5.2-1 to 7.3.5.2-3.
Table 7.3.5.2-1: Wide Area BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-101.7 – ΔOTAREFSENS + [1.3 dB]
	-101.7 – ΔOTAREFSENS + [1.4 dB]
	-101.7 – ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-101.8 – ΔOTAREFSENS + [1.3 dB]
	-101.8 – ΔOTAREFSENS + [1.4 dB]
	-101.8 – ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-98.9 – ΔOTAREFSENS + [1.3 dB]
	-98.9 – ΔOTAREFSENS + [1.4 dB]
	-98.9 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-95.3 – ΔOTAREFSENS + [1.3 dB]
	-95.3 – ΔOTAREFSENS + [1.4 dB]
	-95.3 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-95.6 – ΔOTAREFSENS + [1.3 dB]
	-95.6 – ΔOTAREFSENS + [1.4 dB]
	-95.6 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-95.7 – ΔOTAREFSENS + [1.3 dB]
	-95.7 – ΔOTAREFSENS + [1.4 dB]
	-95.7 – ΔOTAREFSENS + TBD

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


Table 7.3.5.2-2: Medium Range BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-96.7 – ΔOTAREFSENS + [1.3 dB]
	-96.7 – ΔOTAREFSENS + [1.4 dB]
	-96.7 – ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-96.8 – ΔOTAREFSENS + [1.3 dB]
	-96.8 – ΔOTAREFSENS + [1.4 dB]
	-96.8 – ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-93.9 – ΔOTAREFSENS + [1.3 dB]
	-93.9 – ΔOTAREFSENS + [1.4 dB]
	-93.9 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-90.3 – ΔOTAREFSENS + [1.3 dB]
	-90.3 – ΔOTAREFSENS + [1.4 dB]
	-90.3 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-90.6 – ΔOTAREFSENS + [1.3 dB]
	-90.6 – ΔOTAREFSENS + [1.4 dB]
	-90.6 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-90.7 – ΔOTAREFSENS + [1.3 dB]
	-90.7 – ΔOTAREFSENS + [1.4 dB]
	-90.7 – ΔOTAREFSENS + TBD

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


Table 7.3.5.2-3: Local Area BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-93.7 – ΔOTAREFSENS + [1.3 dB]
	-93.7 – ΔOTAREFSENS + [1.4 dB]
	-93.7 – ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-93.8 – ΔOTAREFSENS + [1.3 dB]
	-93.8 – ΔOTAREFSENS + [1.4 dB]
	-93.8 – ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-90.9 – ΔOTAREFSENS + [1.3 dB]
	-90.9 – ΔOTAREFSENS + [1.4 dB]
	-90.9 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-87.3 – ΔOTAREFSENS + [1.3 dB]
	-87.3 – ΔOTAREFSENS + [1.4 dB]
	-87.3 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-87.6 – ΔOTAREFSENS + [1.3 dB]
	-87.6 – ΔOTAREFSENS + [1.4 dB]
	-87.6 – ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-87.7 – ΔOTAREFSENS + [1.3 dB]
	-87.7 – ΔOTAREFSENS + [1.4 dB]
	-87.7 – ΔOTAREFSENS + TBD

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


7.3.5.2
Test requirements for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and TS 38.104 [2] annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the FR2 OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.

For wide area BS, EISREFSENS_50MC is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.

For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.

For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.

Table 10.3.3-1 FR2 OTA reference sensitivity requirement

	BS channel Bandwidth

[MHz]
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level

[dBm]

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + TBD

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + TBD

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + TBD

	NOTE 1:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2: 
The declared EISREFSENS_50M shall be within the range specified in table 10.3.3-2.
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