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1. Introduction
Last RAN4#101-e meeting initiated discussions on performance part of introduction of DL 1024QAM modulation for NR FR1 according WID [1]. We discuss our initial thoughts and specification impact in last meeting contribution [2].  Some of the first agreements after discussions are captured in agreed Way Forward [3]. 
In this contribution we provide further considerations on BS RF test requirements for 1024QAM for NR FR1 including text proposal for changes require for BS NR test specifications.
2. Discussion
During last meeting in WF [3] following issues were agreed regarding 1024QAM conformance tests:

· BS test tolerance for EVM test
· BS manufacturer declarations text for BS capable of 1024QAM DL

· BS test models for 1024QAM (NR-FR1-TM2b and NR-FR1-TM3.1
One of the remaining issue for NR BS conformance test specifications (38.141-1 and 38.141-2) on introduction of 1024QAM modulation requires updates also in test procedure for Total power dynamic range test and EVM test, to include new test models for 1024QAM for single PRB (TM2b) and full PRB allocations (TM3.1b).
Below is provided a text proposal to TS 38.141-1 with proposal of updates to procedures for TPDR test and EVM test.

<Start of TP to 38.141-1>

6.3.3.4.2
Procedure

For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.

1)
Connect the single-band connector(s) under test as shown in annex D.1.1 for BS type 1-C and in annex D.3.1 for BS type 1-H. All connectors not under test shall be terminated.

2)
Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at rated carrier output power Prated,c,AC for BS type 1-C and Prated,c,TABC for BS type 1-H (D.21).

3)
For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to:

-
NR-FR1-TM3.1b if 1024QAM is supported by BS without power back off, or
-
NR-FR1-TM3.1a if 1024QAM is supported by BS with power back off and 256QAM is supported by BS without power back off, or

-
NR-FR1-TM3.1 if 256QAM is supported by BS with power back off or 256QAM is not supported by BS.

4)
Measure the OFDM symbol TX power (OSTP) as defined in the annex H.
5)
For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to:
NR-FR1-TM2b if 1024QAM is supported by BS, or
NR-FR1-TM2a if 256QAM is supported by BS, or
NR-FR1-TM2 if 256QAM is not supported by BS;
6)
Measure the OFDM symbol TX power (OSTP) as defined in the annex H. 

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

7)
For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.

<Next modified section>

6.5.3.4.2
Procedure

The minimum requirement is applied to all antenna connectors or TAB connectors, they may be tested one at a time or multiple antenna connectors or TAB connectors may be tested in parallel as shown in annex D.1.1 for BS type 1-C or in annex D.3.1 for BS type 1-H. Whichever method is used the procedure is repeated until all antenna connectors or TAB connectors necessary to demonstrate conformance have been tested.

1)
For an antenna connector or TAB connector declared to be capable of single carrier operation only (D.16), set the antenna connector or the TAB connector under test to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:

-
NR-FR1-TM 3.1b if 1024QAM is supported by BS without power back off, or
-
NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-
NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-
NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or

-
NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or

-
NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.


For an antenna connector or TAB connector declared to be capable of multi-carrier and/or CA operation (D.15-D.16), set the antenna connector or the TAB connector under test to transmit according to the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models on all carriers configured:
-
NR-FR1-TM 3.1b if 1024QAM is supported by BS without power back off, or
-
NR-FR1-TM3.1b at manufacturer's declared rated output power if 1024QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-
NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-
NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or

-
NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or

-
NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.

For NR-FR1-TM3.1a, power back-off shall be applied if it is declared.

2)
Measure the EVM and frequency error as defined in annex H.

3)
Repeat steps 1 and 2 for NR-FR1-TM2a if 1024QAM is not supported by BS or for NR-FR1-TM2b if 1024QAM is supported by BS. For NR-FR1-TM2, NR-FR1-TM2a and NR-FR1-TM2b the OFDM symbol TX power (OSTP) shall be at the lower limit of the dynamic range according to the test procedure in clause 6.3.3.4 and test requirements in clause 6.3.3.5.
In addition, for multi-band connector(s), the following steps shall apply:

4)
For multi-band connectors 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.

<End of TP>

Proposal: To update procedures for TPDR test and EVM test for 1024QAM. 
3. Conclusion

In this contribution we provide further considerations on BS RF test requirements for 1024QAM for NR FR1 including text proposal for changes require for BS NR test specifications. We have made following proposals
References
[1] RP-213001, Revised WID on Introduction of DL 1024QAM for NR FR1, Ericsson
[2] R4-2118914, DL 1024QAM FR1 impact to NR BS conformance specification, Nokia, Nokia Shanghai Bell
[3] R4-2120659, WF on 1024QAM conformance testing, CATT

3GPP


