
[bookmark: _Hlk127172510][bookmark: _Hlk118667321]3GPP TSG-RAN WG4 Meeting # 109							              R4-2318932
[bookmark: _Hlk127172467]Chicago, US, November 13 – November 17, 2023

[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: _GoBack]Agenda item:	8.13.5
Source: 	CMCC
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Title: 	Discussion on BS RF conformance testing requirements
Document for:	Discussion
1. Introduction
Since the ATG BS RF core specification was completed, we have discussed the conformance testing requirements of ATG BS during the past RAN4#108bis meeting. Based on the discussion, most of the requirements in TS 38.141-1 could be reused for ATG BS conformance testing, such as test signals, and test tolerance. We have also noticed that companies have different views on the selection of ATG test models. In this paper, we give some discussions on the test models for the ATG BS conformance test.
2. Discussion  
[bookmark: _Hlk134914477]There are still a total of 11 FR1 test models in the TS 38.141-1. Last meeting, we discuss the proposal that reuse the FR1 test models in TS38.141-1 except FR1 test model 2b (NR-FR1-TM2b), FR1 test model 3.1b (NR-FR1-TM3.1b), and NB-IoT operation in NR in-band test model (NR-N-TM). The agreement has been reached that NB-IoT operation in the NR in-band test model (NR-N-TM) could not be reused. The companies’ concern on the first two test models is the descriptions of 1024QAM EVM requirements which are shown below.
	[bookmark: _Toc115191141][bookmark: _Toc106201288][bookmark: _Toc122012971][bookmark: _Toc137397757][bookmark: _Toc131537550][bookmark: _Toc138882000][bookmark: _Toc98773529][bookmark: _Toc124155790]FR1 test model 2b (NR-FR1-TM2b)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 1024QAM PRB allocation (at min power)
-	Frequency error (at min power)
……

	[bookmark: _Toc137397760][bookmark: _Toc98773532][bookmark: _Toc138882003][bookmark: _Toc106201291][bookmark: _Toc131537553][bookmark: _Toc124155793][bookmark: _Toc122012974][bookmark: _Toc115191144][bookmark: OLE_LINK10]4.9.2.2.6A	FR1 test model 3.1b (NR-FR1-TM3.1b)
This model shall be used for tests on:
……
-	Transmitted signal quality
-	Frequency error
-	EVM for 1024QAM modulation (at max power)
……


For ATG modulation quality, we have reached the agreement that 256QAM is supported EVM value for 256QAM equals 3.5% in RAN4#104-bis meeting, and 256QAM is optional ATG BS.
We showed our calculation result of the ATG UE input with a 20km distance between ATG BS and UE, and last meeting we also reached the agreement for the ATG UE Maximum input level. Based on the result and -114dBm/MHz thermal noise, it is easy to calculate that the SNR is larger than 30dB with 100MHz bandwidth. Considering the power back off for 1024QAM, 4GHz with Antenna array still could reach the SNR for 1024QAM. In addition, ATG users also need traffic with high throughput, so we think 1024QAM should be supported by ATG BS and the requirements in TS 38.104 could be reused.
[bookmark: OLE_LINK6]Table 1. Table of ATG UE input with 20km
	
	Omni-direction antenna
	Antenna array

	Carrier frequency (GHz)
	2
	4

	Distance (km)
	20
	20

	Path Loss (dB)
	124.5
	130.5

	BS output power (dBm)
	46
	53

	BS antenna gain  (dBi)
	25.2
	25.2

	ATG UE antenna gain (dBi)
	0
	17

	Input level (dBm)
	-53
	-35



Proposal 1: 1024QAM should be supported by ATG BS and the requirements in TS 38.104 could be reused. 
If 1024QAM could be supported by ATG BS, the FR1 test model 2b (NR-FR1-TM2b), and FR1 test model 3.1b (NR-FR1-TM3.1b) in TS 38.141-1 could be reused.
Proposal 2: The FR1 test model 2b (NR-FR1-TM2b), and FR1 test model 3.1b (NR-FR1-TM3.1b) in TS 38.141-1 could be reused for ATG BS.
3. [bookmark: _Hlk115470282]Conclusions
Based on the analysis above, we list the proposals.
Proposal 1: 1024QAM should be supported by ATG BS and the requirements in TS 38.104 could be reused.
Proposal 2: The FR1 test model 2b (NR-FR1-TM2b), and FR1 test model 3.1b (NR-FR1-TM3.1b) in TS 38.141-1 could be reused for ATG BS.
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