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Introduction

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA time alignment error requirement.  
Text proposal
--------------Start of text proposal-------------
6.6
OTA transmitted signal quality

Detailed structure of the subclause is TBD.
6.6.4
OTA time alignment error
6.6.4.1
Definition and applicability

This requirement shall apply to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations.

Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different NR signals. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
6.6.4.2
Minimum requirement

The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [2], subclause 9.6.3.2.
The minimum requirement for BS type 2-O is in 3GPP TS 38.104 [2], subclause 9.6.3.3.
6.6.4.3
Test purpose

To verify that the OTA time alignment error is within the limit specified by the minimum requirement.

6.6.4.4
Method of test

6.6.4.4.1
Initial conditions
Test environment:

-
normal; see clause B.2.
RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.
Directions to be tested: The [OTA coverage range reference beam direction (see table 4.6-x, Dx.x)].

For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the AAS BS polarisations such that it receives half the power from each polarisation.  
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.
6.6.4.4.2
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 NR BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-x, Dx.x) of the NR BS with the test system.

3)
Set the NR BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

4)
Configure the beam peak direction of the NR BS according to the declared beam direction pair.
5)
Set the NR BS to transmit NR-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.
NOTE:
For TX diversity and MIMO transmission, different ports may be configured in NR-TM (using p = 0 and 1).

For an NR BS declared to be capable of single carrier operation only, set the NR BS to transmit according to manufacturer's declared rated output power, PRated,c,TRP.


If the NR BS supports intra band contiguous or non-contiguous Carrier Aggregation set the NR BS to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.x.
If the NR BS supports inter band carrier aggregation set the NR BS to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.x. 
6)
Measure the time alignment error between the different reference symbols on different beams on the carrier(s).

In addition, for a multi-band RIB, the following steps shall apply:

7)
For a 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.
6.6.4.5
Test Requirement
6.6.4.5.1
BS type 1-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed [90] ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [285] ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [3.025] µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [3.025] µs. 
NOTE:
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.
6.6.4.5.2
BS type 2-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed [90] ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [155] ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [3.025] µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed [3.025] µs. 
NOTE:
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.
--------------End of text proposal-------------
