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1. Introduction
In the last meeting, remaining issues on general aspects for BS demodulation were captured in WF [1]. 
	RAN4 #90bis
Test Applicability - 2
· Encourage company to check the following test applicability for CA in next meeting
· Test applicability for CA
· Option 1: Capture the previous agreements in the specification
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Not mixed SCS CA combination to be tested for within a frequency range
· Verify the performance per CC basis
· Option 2: Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· For each CC, if more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance at per CC basis.
OTA test constraints
· For FR2, adopt an absolute AWGN level that is 15dB above the RF sensitivity.
· FFS: which sensitivity to be used considering different BS type, different power class, different band, etc.,
· Check if the EIS value can be used
· The SNR upper bound for FR2 test is 20dB.
· How to handle the tests with SNR > 20dB
· Option 1: Remove all final requirements with SNR > 20dB
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability
· Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA



In this contribution, we discuss on these open issues and provide our views.
2.	Discussion
2.1.	Test applicability for CA
Regarding test applicability for CA, it has been agreed to test only the CC combination with the largest aggregated bandwidth per SCS. When we consider mixed numerology cases, the test configuration will be complicated. In addition, if one BS supports 60kHz SCS in FR1, CA cases cannot be tested since there is no requirement for 60kHz SCS in FR1. Therefore, our preference is to keep the previous agreement. 
Proposal 1: Regarding test applicability for CA, capture the previous agreements in the specification (Option1).
2.2.	AWGN level
2.2.1.	FR1 conducted
Table 1 summarised BS RF REFSENS levels and BS demodulation AWGN levels in E-UTRA and NR FR1 conducted specifications. For the comparison of E-UTRA and NR, the values for 5MHz with 15kHz SCS are used in this table since 5MHz CBW and 15kH SCS are specified in both E-UTRA and NR specifications. 
In E-UTRA, an absolute AWGN levels that is 15dB above the REFSENS for wide area (WA) BS is specified regardless of BS class and carrier frequency, i.e., BS RF REFSENS for WA BS + 15dB = BS demodulation AWGN level. On the other hand, in NR FR1, an absolute AWGN level that is 18.2dB above the REFSENS for WA BS is specified with square brackets for all BS classes and carrier frequencies. There is 3.2dB difference for AWGN levels between E-UTRA and NR despite there is no big difference of BS RF REFSENS. For alignment with E-UTRA specifications, the same approach should be used for NR. 
In addition, considering the alignment with FR2 and the previous agreement “For FR2, adopt an absolute AWGN level that is 15dB above the RF sensitivity.”, it is reasonable to adopt 15dB above REFSENS for WA BS as an absolute AWGN level for FR1.
Observation 1: For E-UTRA conducted requirements, an absolute AWGN level that is 15dB above from WA BS REFSENS is specified.
Observation 2: For NR FR1 conducted requirements, an absolute AWGN level that is around 18dB above from WA BS REFSENS is specified with square brackets.
Proposal 2: Revisit BS demodulation AWGN level for NR FR1 conducted requirements to an absolute AWGN level that is 15 dB above REFSENS.
Table 1: Comparison of BS RF REFSENS and BS demodulation AWGN level for conducted requirements (E-UTRA 5MHz and NR FR1 5MHz with 15kHz SCS)
	BS Class
	Frequency
	E-UTRA
	NR

	
	
	BS RF                 REFSENS [dBm]
	BS demod AWGN [dBm]
	BS RF                  REFSENS [dBm]
	BS demod AWGN [dBm]

	
	
	Core TS36.104 [2]
	Conf TS36.141 [3]
	Perf TS36.141 [3]
	Core TS38.104 [4]
	Conf TS38.141-1 [5]
	Perf TS38.141-1 [5]

	WA
	f ≤ 3.0GHz
	-101.5
	-100.8
	-86.5
	-101.7

	-101
	[-83.5]

	
	3.0GHz < f ≤ 4.2GHz
	
	-100.5
	
	
	-100.7
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-100.5
	

	MR
	f ≤ 3.0GHz
	-96.5
	-95.8
	
	-96.7
	-96
	

	
	3.0GHz < f ≤ 4.2GHz
	
	-92.5
(This value may be error)
	
	
	-95.7
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-95.5
	

	LA
	f ≤ 3.0GHz
	-93.5
	-92.8
	
	-93.7
	-93
	

	
	3.0GHz < f ≤ 4.2GHz
	
	-92.5
	
	
	-92.7
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-92.5
	



2.2.2.	FR1 OTA
Table 2 summarised BS RF REFSENS levels and BS demodulation AWGN levels in E-UTRA and NR FR1 OTA specifications. For the comparison of E-UTRA and NR, the values for 5MHz with 15kHz SCS are used in this table since 5MHz CBW and 15kH SCS are specified in both E-UTRA and NR specifications. 
Basically, in OTA specifications, the same AWGN levels as conducted plus ΔOTAREFSENS are used. In addition, according to the current agreement, measurement uncertainty and test tolerance for FR1 OTA performance requirements are same as conducted ones.  
Proposal 3: Revisit BS demodulation AWGN level for NR FR1 OTA requirements to an absolute AWGN level that is 15 dB above OTA REFSENS.
Table 2: Comparison of BS RF REFSENS and BS demodulation AWGN level for OTA requirements (E-UTRA 5MHz and NR FR1 5MHz with 15kHz SCS)
	BS Class
	Frequency
	E-UTRA
	NR

	
	
	BS RF                 REFSENS [dBm]
	BS demod AWGN [dBm]
	BS RF                  REFSENS [dBm]
	BS demod AWGN [dBm]

	
	
	Core TS37.105 [6]
	Conf TS37.145-2 [7]
	Perf TS37.145-2  [7]
	Core TS38.104 [4]
	Conf TS38.141-2 [9]
	Perf TS38.141-2 [9]

	WA
	f ≤ 3.0GHz
	-101.5 - ΔOTAREFSENS
	-100.2 - ΔOTAREFSENS
	For PUSCH
-86.5 - ΔOTAREFSENS

For PUCCH PRACH
-83.5 - ΔOTAREFSENS
	-101.7 - ΔOTAREFSENS
	-100.4 – ΔOTAREFSENS
	[-83.5] - ΔOTAREFSENS

	
	3.0GHz < f ≤ 4.2GHz
	
	-100.1 - ΔOTAREFSENS
	
	
	-100.3 – ΔOTAREFSENS
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-100.1 – ΔOTAREFSENS
	

	MR
	f ≤ 3.0GHz
	-96.5 - ΔOTAREFSENS
	??
	
	-96.7 - ΔOTAREFSENS
	-95.4 – ΔOTAREFSENS
	

	
	3.0GHz < f ≤ 4.2GHz
	
	??
	
	
	-95.3 – ΔOTAREFSENS
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-95.1 – ΔOTAREFSENS
	

	LA
	f ≤ 3.0GHz
	-93.5 - ΔOTAREFSENS
	??
	
	-93.7 - ΔOTAREFSENS
	-92.4 – ΔOTAREFSENS
	

	
	3.0GHz < f ≤ 4.2GHz
	
	??
	
	
	-92.3 – ΔOTAREFSENS
	

	
	4.2GHz < f ≤ 6.0GHz
	
	N/A
	
	
	-92.1 – ΔOTAREFSENS
	



2.2.2.	FR2 OTA
In the last meeting, it was agreed to adopt AWGN level that is 15dB above RF sensitivity but it was FFS which RF sensitivity could be used. According to sub-clause 10.3.3, TS 38.104 [4], RF sensitivity is specified as OTA REFSENS, and the BS vendors can declare from value ranges corresponding to each BS class.
10.3.3		Minimum requirement for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.
For wide area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
In addition, declarable values include the antenna gain shown as G in the following equation specified in sub-clause 10.3.3.1, TR38.817-02 [10]. Thus, BS vendor declares EISREFSENS_50M including the antenna gain.

	
In FR1 OTA, an antenna gain is considered in ΔOTAREFSENS and ΔOTAREFSENS is also used in AWGN level for BS demodulation. When the same approach as FR1 is used, BS demodulation AWGN levels for FR2 should be corresponding to declared OTA REFSENS. Therefore, AWGN level that is 15dB above EISREFSENS_50M + ΔFR2_REFSENS or EISREFSENS_50M + 3 + ΔFR2_REFSENS should be adopted. In BS performance test, the reference direction shall be tested for BS demodulation, so ΔFR2_REFSENS = -3dB shall be used.
Proposal 4: Define BS demodulation AWGN level for NR FR2 OTA requirements as follows:
Table 3: AWGN power level for FR2 at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	120 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	
	200
	EISREFSENS_50M +18



2.3.	SNR upper bound for FR2
In WF [1], two options are captured. 
· Option 1: Remove all final requirements with SNR > 20dB
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability
· Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA
The motivation for this discussion on upper bound SNR value is to ensure the testability of BS demodulation for FR2. In TS 38.104, minimum requirements should be stated and the testability issues should not be considered. Therefore, as a minimum requirement, FR2 requirements with SNR value above [20] dB should not be removed from TS 38.104. Furthermore, testable SNR values are due to the capability of a chamber to be used in performance testing. Even If a performance requirement requires SNR above [20] dB, the requirement can be tested in a chamber with the ability to test the requirement at such a high SNR. It is useful to keep these high SNR requirements when we test it in the feasible test chamber. Therefore, the requirements with SNR above 20dB should not be removed from both TS 38.104 and TS38.141-2.
Proposal 5: Keep the requirements with SNR > [20] dB in both TS 38.104 and TS 38.141-2.
As an applicability rule, if the chamber used for testing is allowed to test the requirements with SNR above 20dB, the requirements should be tested.
Proposal 6: Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA
3.	Conclusion
In this contribution, we provide parameters for PUSCH under high speed scenarios. The following proposals are obtained.
Proposal 1: Regarding test applicability for CA, capture the previous agreements in the specification (Option1).
Observation 1: For E-UTRA conducted requirements, an absolute AWGN level that is 15dB above from WA BS REFSENS is specified.
Observation 2: For NR FR1 conducted requirements, an absolute AWGN level that is around 18dB above from WA BS REFSENS is specified with square brackets.
Proposal 2: Revisit BS demodulation AWGN level for NR FR1 conducted requirements to an absolute AWGN level that is 15 dB above REFSENS.
Proposal 3: Revisit BS demodulation AWGN level for NR FR1 OTA requirements to an absolute AWGN level that is 15 dB above OTA REFSENS.
Proposal 4: Define BS demodulation AWGN level for NR FR2 OTA requirements as follows:
Table 3: AWGN power level for FR2 at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	120 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	
	200
	EISREFSENS_50M +18



Proposal 5: Keep the requirements with SNR > [20] dB in both TS 38.104 and TS 38.141-2.
Proposal 6: Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA
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