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1 Introduction

During RAN4#87, procedure text for directional requirements was agreed for eAAS an NR. The agreement was made in a hurry and some aspects of the procedures need correction / improvement. Corrections/improvements for eAAS are provided in [1]; this document mirrors the changes to the NR specification.
2 Text Proposal
6.4
OTA output power dynamics
6.4.1
General

The requirements in subclause 6.4 apply during the transmitter ON period. Transmit signal quality (as specified in subclause 6.6) shall be maintained for the output power dynamics requirements.
The OTA output power requirements are single direction requirements and apply to the beam peak directions over the OTA peak directions set.

6.4.2
OTA RE power control dynamic range

6.4.2.1
Definition and applicability

The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power (Pmax,c,EIRP) for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
6.4.2.2
Minimum requirement

The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [2], subclause 9.4.2.2.
6.4.2.4
Method of test
No specific test or test requirements are defined for RE Power control dynamic range. The Error Vector Magnitude test, as described in subclause 6.6 provides sufficient test coverage for this requirement.

6.4.3
OTA total power dynamic range
6.4.3.1
Definition and applicability
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.

NOTE 1:
The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP). The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS, PBCH or synchronization signals.

6.4.3.2
Minimum requirement

The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [2], subclause 9.4.3.2.
The minimum requirement for BS type 2-O is in 3GPP TS 38.104 [2], subclause 9.4.3.3.

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:
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]).

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

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
 at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, [D9.2]) of the BS with the test system.

3)
Align the AAS BS and test environment such that the test environment can measure in the direction of the declared OTA conformance direction.
4)
Configure the beam peak direction of the BS according to the declared beam direction pair.

5)
Set the BS to transmit using [E-TM 3.1] for BS type 1-O or [E-TM x.x] for BS type 2-O, in 3GPP TS 38.141-1 [3] subclause 6.1.1.1 at the manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

6)
Measure the average OFDM symbol EIRP (in the beam peak direction) as defined in annex F in 3GPP TS 38.141-1 [3] by either a) or b) below:
a)
If the test facility only supports single polarization, then measure EIRP (in the beam peak direction) with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.

b)
If the test facility supports dual polarization then measure total EIRP (in the beam peak direction) for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)
Set the BS to transmit using [E-TM 2] for BS type 1-O or [E-TM x.x] for BS type 2-O, in 3GPP TS 38.141-1 [3] subclause 6.1.1.1.

8)
Measure the average OFDM symbol power as defined in annex F 3GPP TS 38.141 [xx] by either a) or b) below:
a)
If the test facility only supports single polarization, then measure EIRP (in the beam peak direction) with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.

b)
If the test facility supports dual polarization then measure total EIRP (in the beam peak direction) for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals
. 

9)
If BS supports 256QAM, set the channel set-up of the transmitted signal according to [E-TM 3.1a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 1. Set to transmit a signal according to [E-TM 2a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 3.

In addition, for multi-band RIB(s), the following steps shall apply:
10)
For multi-band RIBs 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.

6.4.3.5
Test requirement

6.4.3.5.1
BS type 1-O

The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 6.4.3.5.1-1.
Table 6.4.3.5.1-1: Total power dynamic range

	BS channel bandwidth [MHz]
	Total power dynamic range
[dB]

	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	5
	13.9-FFS
	10.4-FFS
	N/A

	10
	17.1-FFS
	13.8-FFS
	10.4-FFS

	15
	18.9-FFS
	15.7-FFS
	12.5-FFS

	20
	20.2-FFS
	17-FFS
	13.8-FFS

	25
	21.2-FFS
	18.1-FFS
	14.9-FFS

	30
	22-FFS
	18.9-FFS
	15.7-FFS

	40
	23.3-FFS
	20.2-FFS
	17-FFS

	50
	24.3-FFS
	21.2-FFS
	18.1-FFS

	60
	N/A
	22-FFS
	18.9-FFS

	70
	N/A
	22.7-FFS
	19.6-FFS

	80
	N/A
	23.3-FFS
	20.2-FFS

	90
	N/A
	23.8-FFS
	20.8-FFS

	100
	N/A
	24.3-FFS
	21.3-FFS


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

NOTE 2:
Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in subclause 6.6.
6.4.3.5.2
BS type 2-O

OTA total power dynamic range minimum requirement for BS type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 6.4.3.5.2-1. 
Table 6.4.3.5.2-1: Minimum requirement for BS type 2-O total power dynamic range

	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	OTA total power dynamic range [dB]

	60
	18.1-FFS
	21.2-FFS
	24.2-FFS
	N.A

	120
	15.0-FFS
	18.1-FFS
	21.2-FFS
	24.2-FFS


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

NOTE 2:
Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in subclause 6.6.
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�Discussion: 


Is this also true for NR?


�This is single beam and single direction so cannot be reduced so likely will be same for NR, but , leave in square brackets for the moment.


�Based on procedure for E-UTRA, the modulation specific parts can be corrected once NR part 1 is complete.


�Discussion point:


In AAS we state place AAS BS at the poitioner.


For NR this spec covers 1-) currently – so de we refer to BS type 1-O or may just generic BS.


BS is not worng and is perhaps easier, the applicability matrix will make it clear that this req. only applies to type 1-0


�For directional requirements in the OTA coverage range it is not necessary to point beam in this direction, correct wording needs more work


�This needs to be removed otherwise dynamic range is not measured


�This instruction may need updating for NR
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