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1	Introduction
During the RAN4#88 meeting, the WF on general part of NR BS demodulation performance [1] was approved. Among the open issues to be addressed in forthcoming meetings were applicability and antenna configuration for FR1; and the following were agreed:

· PRACH: Demodulation tests are defined in a channel BW agnostic way
· PUSCH and PUCCH:
· For selection of the SCS and BW combination(s), the following principle will be used: 
· If the SCS and BW combination(s) declared by BS are included in 38.104 with the corresponding performance requirements defined:
· If only one declared SCS and BW combination is included, then this combination is selected for test.
· If more than one declared SCS and BW combinations are included:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS
· For cases with larger [X] dB gap on simulation results for different declared SCSs, tests all the declared SCSs
· BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS(s). 
· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:
· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as new combination(s)
· If only one SCS and BW combination is declared, then its new combination is selected for test.
· If more than one SCS and BW combinations are declared, for those corresponding new combinations:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS
· For cases with larger [X] dB gap on simulation results for different SCSs, tests all the declared SCSs
· BS is only required to pass tests for the selected highest nearest lower channel BW. 
· the reference BW will be placed in the middle of the BW.
· Further rewording or other options not precluded.
· Antenna configuration for FR1
· Not to include requirements for BS with > 8 antenna connectors
· FFS how to conduct test for BS with > 8 antenna connectors, companies are encouraged to bring inputs for the next RAN4#88bis meeting.

This document discusses the above open issues for FR1 NR BS and provides our observations and followed by proposals.
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2.1	Applicability
At the last meeting it was discussed related to SCS to be tested that regardless of the dB gap in the simulation results, only the smallest SCS would need to be tested for base stations supporting more than one SCS. We find that this proposal makes sense, and hence we would propose to rephrase the applicability rule accordingly.

Proposal 1: If more than one declared SCS and BW combinations are included, select the smallest SCS.

2.2	Antenna configuration for FR1 NR BS
From Section 4.3 in TS 38.104, FR1 NR base stations can be divided into three types:
· BS type 1-C
· BS type 1-H
· BS type 1-O
For BS type 1-O, the transceiver unit array must contain at least 8 transceiver units and it does not have antenna connectors. Consequently, conformance to FR1 BS demodulation performance requirements can only be performed OTA. 
For FR1 NR BS with > 8 antenna connectors, conformance to BS demodulation performance requirements can be demonstrated through OTA or conducted testing. 
[bookmark: _Hlk525577181]Observation 1: For FR1 NR BS with > 8 antenna connectors, either OTA testing or conducted testing can be used to demonstrate compliance of BS demodulation performance requirements. 

First, conducted testing is discussed and then followed by OTA testing. 

Conducted testing

For FR1, conducted BS demodulation performance requirements are defined for 2 RX, 4 RX and 8 RX. Conducted test setups for 2 RX, 4 Rx and 8 RX have been specified. In general, the current conducted test setup for 2 RX, 4 RX and 8 RX can be extended as follows:

1. Let M (M > 8) means number of antenna connectors of tested BS and N (N = 2,4,8) means number of antenna connectors in minimum requirement applicable for BS under test. 
2. During the test, N test signals (input signals from test equipment) are connected to N antenna connectors randomly selected among M available antenna connectors of BS under test.
3. BS with M antenna connectors should obtain UL performance assumed for given test case with N antenna connectors for at least minimum requirement specified for this test case.
As there are no new BS demodulation performance requirements specified for > 8 antenna connectors, the following is proposed:

Proposal 2: When FR1 NR BS with more than 8 antenna connectors declares to apply minimum demodulation performance requirements for 2, 4 or 8 antenna connectors, test signals should be connected to 2, 4 or 8 antenna connectors respectively, by randomly selecting among all available antenna connectors.









OTA testing

To facilitate OTA testing, these requirements must be translated to equivalent OTA FR1 BS demodulation requirements. In eAAS TR 37.843, such a translating has been done. The same approach can be adopted. However, as pointed in Section 7, TR 37.843, there are challenges associated with OTA setup when the number of RX greater than 2 RX. Thus, OTA BS demodulation performance requirements for AAS are specified up to 2 RX only in which two orthogonal polarisations of transmit antennas are used to isolate test signals for each of the RX. If polarisation is not used, then only BS demodulation performance requirements for 1RX are available. Figure 1 and Figure 2 show the OTA setup for AAS 1TX-1RX and 1TX-2RX, respectively. 

Observation 2: For OTA testing, OTA FR1 BS demodulation performance requirements are limited to 1TX-2RX for which conducted FR1 BS demodulation performance requirements are translated to equivalent OTA.   

As OTA FR1 BS demodulation performance requirements are limited to at most 1TX-2RX, it is recommended to choose a subset of RX for testing.  

Observation 3: For OTA FR1 BS demodulation performance requirements, it is recommended to choose any 2 RX for OTA testing for the case of BS with > 8 antenna connectors, which is aligned with eAAS.
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Figure 1: Basic OTA setup (equivalent to conducted 1TX-1RX) 
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				Figure 2: Basic OTA setup (equivalent to conducted 1TX-2RX) 
										
3	Conclusions
The document has discussed open issues concerning applicability and antenna configuration for FR1. Based on our discussions, the following proposals and observations can be made: 

Proposal 1: If more than one declared SCS and BW combinations are included, select the smallest SCS.
Observation 1: For FR1 NR BS with > 8 antenna connectors, either OTA testing or conducted testing can be used to demonstrate compliance of BS demodulation performance requirements.

Observation 2: For OTA testing, OTA FR1 BS demodulation performance requirements are limited to 1TX-2RX for which conducted FR1 BS demodulation performance requirements are translated to equivalent OTA.   

Observation 3: For OTA FR1 BS demodulation performance requirements, it is recommended to choose any 2 RX for OTA testing for the case of BS with > 8 antenna connectors, which is aligned with eAAS.

Proposal 2: When FR1 NR BS with more than 8 antenna connectors declares to apply minimum demodulation performance requirements for 2, 4 or 8 antenna connectors, test signals should be connected to 2, 4 or 8 antenna connectors respectively, by randomly selecting among all available antenna connectors.
 

References
[1] R4-1811726, Way forward on general part of NR BS demodulation performance, Huawei
[2] 
image1.emf
BS under test

Rx A

Far field region

BS tester

AWGN generator

HARQ feedback (only for PUSCH)

Tx A, polarization 1

Channel 

simulator


image2.emf
BS under test

Rx A

Rx B

Far field region

BS tester

AWGN generator

HARQ feedback (only for PUSCH)

Tx A, polarization 1

Channel simulator

Channel simulator

Tx A, polarization 2

AWGN generator


