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Introduction

In the last meeting, the RF channel for BS conducted conformance test for TS38.141-1 was approved. And an agreements that RF channel as conductive test can be used as starting point for OTA. We think the same RF can be at least applied to BS type 1-O. In addition, for transmit spurious emission and receiver spurious emission for BS type 2-O, it is proposed the same RF channel as conducted test would be applied as mentioned in [3].Thus this contribution provides a text proposal on RF channel for some specific requirements for TS38.141-2 based on the TS38.141-1 [2].
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Text Proposal

----- Start of TP -----
4.9



RF channels and test models 

Editor’s note: RF channels to be confirmed once the test models and test configurations discussion is concluded. 

4.9.1

RF channels

For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).
Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.

Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

-
BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in the operating band.

-
MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band. 
-
TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in the operating band.

For a BS capable of multi-band operation and capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T'RFBW and B'RFBW_TRFBW defined as following:

-
BRFBW_ T'RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the upper operating band.
-
B'RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the lower operating band.
NOTE:
BRFBW_T'RFBW = B'RFBW_TRFBW = BRFBW_TRFBW when the declared maximum Radio Bandwidth (see subclause 4.6) spans both operating bands. BRFBW_TRFBW means the Base Station RF Bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.


Occupied bandwidth test in this TS are performed with the Aggregated Channel Bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

-
BBW Channel CA: Aggregated Channel Bandwidth located at the bottom of the supported frequency range in each operating band;

-
MBW Channel CA: Aggregated Channel Bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;

-
TBW Channel CA: Aggregated Channel Bandwidth located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of B, M and T for single carrier, BRFBW, MRFBW and TRFBW for single band operation, BBW Channel CA, MBW Channel CA and TBW Channel CA for contiguous spectrum operation in the operating band, the position of BRFBW_T'RFBW and B'RFBW_TRFBW in the supported operating band combinations shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
<< Unchanged sections omitted >>

6.2



Radiated transmit power

<< Unchanged sections omitted >>

6.2.4

Method of test

6.2.4.1

Initial conditions

Test environment: 

Normal, see annex B.2,

RF channels to be tested for single carrier:  B, M and T; see subclause 4.9.1

Base station RF bandwidth positions to be tested: 

BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1,
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.

Directions to be tested: 

Reference beam direction pair (Dx.y), and 

Maximum steering directions (Dx.y).

In addition for a BS type 1-O a single test case shall be performed under extreme test environment as defined in annex clause B.3 In this case, it is sufficient to test on a single combination of one NR-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in clause 5.

NOTE:   Tests under extreme power supply also test extreme temperature.

6.2.4.2

Procedure

<< Unchanged sections omitted >>

6.3


OTA base station output power

<< Unchanged sections omitted >>

6.3.4

Method of test

6.3.4.1

Initial conditions

For BS type 1-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested for single carrier:
B, M and T; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier and or/CA; see subclause 4.9.1

BRFBW, MRFBW and TRFBW  in single-band operation,
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation.



Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: FFS
For BS type 2-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
FFS in multi-band operation, see subclause 4.9.1.
Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: FFS
6.3.4.2

Procedure

<< Unchanged sections omitted >>

6.4.3

OTA total power dynamic range
<< Unchanged sections omitted >>

6.4.3.3

Test purpose

The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
6.4.3.4

Method of test

6.4.3.4.1

Initial conditions

For BS type 1-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested for single carrier:
M; see subclause 4.9.1.


Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: The reference beam direction pair (see table 4.6-1, [D9.7]).

For BS type 2-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: The reference beam direction pair (see table 4.6-1, [D9.7]).

6.4.3.4.2


Procedure

<< Unchanged sections omitted >>

6.5



OTA transmit ON/OFF power

<< Unchanged sections omitted >>

6.5.x.x

Method of test 

6.5.x.x.1

Initial conditions

For BS type 1-O:

Test environment:

-
Normal; see clause 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 and/or CA:

-
MRFBW in single-band operation, see subclause 4.9.1; 

-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
For BS type 2-O:

FFS
<< Unchanged sections omitted >>

6.7.2


OTA occupied bandwidth


<< Unchanged sections omitted >>

6.7.2.4

Method of test

6.7.2.4.1

Initial conditions

For BS type 1-O:

Test environment: Normal, see annex B.2.

RF channels to be tested:

-
M; see subclause 4.9.1.

Directions to be tested: 

The reference beam direction pair (see table 4.6-x, Dx.x).

Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:

-
MBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

For a BS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in annex X.
For BS type 2-O:

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: 

The reference beam direction pair (see table 4.6.x, Dx.x).

Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:

-
BBW Channel CA, MBW Channel CA and TBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

For a BS declared to be capble of contiguas carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause X.
6.7.2.4.2

Procedure

<< Unchanged sections omitted >>

6.7.3


OTA Adjacent Channel Leakage Power Ratio (ACLR) 

<< Unchanged sections omitted >>

6.7.3.4


Method of test

6.7.3.4.1


Initial conditions

Test environment:
normal; see TS 38.141-1 [3], annex B.

RF channels to be tested: 
B, M and T for single carrier; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: BRFBW, MRFBW and TRFBWin single-band operation, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBWin multi-band operaton, see subclause 4.9.1.

As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
6.7.3.4.2


Procedure

<< Unchanged sections omitted >>

6.7.4


OTA operating band unwanted emissions


<< Unchanged sections omitted >>

6.7.4.4


Method of test

6.7.4.4.1


Initial conditions

Test environment:
normal; see TS 38.141-1 [3], annex B.

RF channels to be tested: 
B, M, T for single carrier; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 

-  BRFBW, MRFBW  and TRFBWin single-band operation, see subclause 4.9.1; 

-  BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operaton, see subclause 4.9.1.

As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
6.7.4.4.2



Procedure

<< Unchanged sections omitted >>

6.7.5


OTA transmitter spurious emissions

<< Unchanged sections omitted >>

6.7.5.2.3
Test purpose
The test purpose is to verify the radiated spurious emissions from the BS at the RIB are within the specified minimum requirements.

6.7.5.2.4
Method of test

6.7.5.2.4.1
Initial conditions
Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier, see subclause 4.9.1: 



B when testing the spurious frequencies below FDL_low - ΔfOBUE
T when testing the spurious frequencies above FDL_high + ΔfOBUE



RF bandwidth positions to be tested in single-band multi-carrier operation, see subclause 4.9.1:


BRFBW when testing the spurious frequencies below FDL_low - ΔfOBUE
TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE



RF bandwidth positions to be tested in multi-band multi-carrier operation, see subclause 4.9.1:


BRFBW_T'RFBW when testing the spurious frequencies below FDL_low - ΔfOBUE of the lowest operating band
B'RFBW_TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE of the highest operating band





Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved. 
6.7.5.2.4.2
Procedure
<< Unchanged sections omitted >>

6.7.5.4
Additional spurious emissions requirements
<< Unchanged sections omitted >>

6.7.5.4.4
Method of test

6.7.5.4.4.1
Initial conditions
See subclause 6.7.5.2.4.1.


















 

6.7.5.4.4.2
Procedure
<< Unchanged sections omitted >>

7.2




OTA sensitivity

<< Unchanged sections omitted >>

7.2.4


Method of test

7.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: 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

<< Unchanged sections omitted >>

7.3




OTA reference sensitivity level

<< Unchanged sections omitted >>

7.3.4


Method of test

7.3.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

-
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

<< Unchanged sections omitted >>

7.4



OTA dynamic range

<< Unchanged sections omitted >>

7.4.4


Method of test

7.4.4.1
Initial conditions

Test environment:

-
Normal: see annex B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Directions to be tested:

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

7.4.4.2
Procedure

<< Unchanged sections omitted >>

7.5.1


OTA adjacent channel selectivity
<< Unchanged sections omitted >>

7.5.1.4


Method of test

7.5.1.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

-
Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: MRFBW in single-band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:

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

7.5.1.4.2
Procedure

<< Unchanged sections omitted >>

7.5.2
OTA in-band blocking
<< Unchanged sections omitted >>

7.5.2.4
Method of test

7.5.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: 
-
MRFBW in single-band operation, see subclause 4.9.1; 
-
BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.

Directions to be tested:

OTA REFSENS receiver target reference direction (Dx.x), 

OTA REFSENS conformance test directions (Dx.x).
7.5.2.4.2
Procedure

<< Unchanged sections omitted >>

7.7



OTA receiver spurious emissions

<< Unchanged sections omitted >>

7.7.4


Method of test

7.7.4.1

Initial conditions

Test environment: Normal; see clause 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 and/or CA; see subclause 4.9.1: 

-
MRFBW for single band operation, 

-
BRFBW_T'RFBW and B'RFBW_TRFBW for muti-band operation.

















Directions to be tested: Not applicable as Rx only TRP measurement.

<< Unchanged sections omitted >>

7.8



OTA receiver intermodulation

<< Unchanged sections omitted >>

7.8.4

Method of test

7.8.4.1

Initial conditions

Test environment: Normal, annex 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 and/or CA; see subclause 4.9.1: 

-
MRFBW  for single-band operation, 
-
BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band operation.


Directions to be tested: OTA REFSENS receiver target reference direction (see table 4.6-1, Dx.x).

<< Unchanged sections omitted >>

7.9



OTA in-channel selectivity

<< Unchanged sections omitted >>

7.9.4.1

Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

M; see subclause 4.9.1.

Directions to be tested: OTA REFSENS receiver target reference direction (see table 4.6-1, Dx.x).

----- End of TP -----
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