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Introduction.
This contribution discusses the issues on Fixed Reference Channel numbers and provide proposals to correct them.
Discussion
Performance requirements for the BS are specified for the fixed reference channels and the propagation conditions. The requirements only apply to those FRCs that are supported by the base station.
FRCs are defined in TS 38.104 for minimum requirements and in TS 38.141-1 and TS 38.141-2 for conducted and radiated test requirements, respectively.
Corresponding minimum and test requirements shall be identical and defined with the same conditions except for the required SNR values where test tolerance is added in test requirements.

However, it is not true for some requirements.
Tables 1 and 2 show the minimum and test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS, as an example. In this example, G-FR1-A9-1 in TS 38.104 is replaced with G-FR1-A8-1 in TS 38.141-1.

Table 1 Example of minimum requirements 
(TS 38.104, Table 8.2.1.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS)
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-2.3

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	12.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A9-1
	pos1
	19.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.8

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	8.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A9-1
	pos1
	15.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.7

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	5.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A9-1
	pos1
	12.4

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	1.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	18.2

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	6.8



Table 2 Example of test requirements 
(TS 38.141-1, Table 8.2.1.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS)
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-1.7

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	12.9

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	19.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	9.4

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	16.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	13.0

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	1.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	19.0

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	7.6



Observation 1: In some cases, core and conformance requirements are defined with different FRC numbers.

Looking at the FRCs in the specifications, we have found newly introduced FRCs in rel-16 and later releases are differently numbered between specifications. It is shown in table 3. For example, FRCs for performance requirements (256QAM, R=682.5/1024) are numbered as A9 series in TS 38.104 and as A8 series in TS 38.141-1. That is, G-FR1-A9-1 in TS 38.104 and G-FR1-A8-1 in TS 38.141-1 shown above as example are identical but only FRC numbers are different. 
This inconsistent numbering has happened because FRCs have been numbered sequentially in each specification in principle. 
In rel-15, FRCs of up to A5 series were introduced. They were numbered consistently in each specification. However, when “FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled” were introduced in rel-16, they were defined only in TS 38.104 and TS 38.141-2 and numbered as G-FR2-A7-xx. They were not defined in TS 38.141-1 because they were not applicable for conducted requirements. And then when next FRCs for 256QAM were introduced, they were defined as A8 series in TS 38.104 and TS 38.141-2, but as A7 series in TS 38.141-1 because A7 had been not yet used in TS 38.141-1. Like this way, newly defined FRCs in rel-16 and later releases were differently numbered.

Table 3 Current FRC numbers defined in each specification 
	　
	Annex Ax corresponding to FRC: G-FRx-Ax-xx
	From    

	　
	38.104
	38.141-1
	38.141-2
	 Rel-X

	FRCs for refsens level, ACS, in-band blocking, OOB blocking, rx intermodulation and in-channel selectivity (QPSK, R=1/3)
	A.1
	A.1
	A.1
	15

	FRCs for dynamic range (16QAM, R=2/3)
	A.2
	A.2
	A.2
	15

	FRCs for performance requirements (QPSK, R=193/1024)
	A.3
	A.3
	A.3
	15

	FRCs for performance requirements (QPSK, R=99/1024)
	A.3A
	A.3A
	A.3A
	16

	FRCs for performance requirements (QPSK, R=308/1024)
	A.3B
	A.3B
	A.3B
	16

	FRCs for performance requirements (16QAM, R=658/1024)
	A.4
	A.4
	A.4
	15

	FRCs for performance requirements (64QAM, R=567/1024)
	A.5
	A.5
	A.5
	15

	PRACH Test preambles
	A.6
	A.6
	A.6
	15

	FRCs for performance requirements (16QAM, R=434/1024)
	A.7
	-
	A.7
	16

	FRCs for performance requirements (QPSK, R=157/1024)
	A.8
	A.7
	A.8
	16

	FRCs for performance requirements (256QAM, R=682.5/1024)
	A.9
	A.8
	A.9
	17

	FRCs for performance requirements (64QAM, R=517/1024)
	A.10
	-
	A.10
	17



We think different FRC numbers lead to unnecessary confusion. For example, which FRCs shall we use for 256QAM conformance tests? It shall be A8 series for BS type 1-C or BS type 1-H, but A9 series for BS type 1-O. There would be a risk to carry our conformance tests with wrong setting. To resolve this issue, we propose to renumber the FRC numbers. As A7 to A8 series have been differently used in specifications, we propose to void them and give new numbers for those FRCs as in table 4.


Table4 Proposed new FRC numbers 
	　
	Annex A.x corresponding to FRC: G-FRx-Ax-xx
	From    

	　
	38.104
	38.141-1
	38.141-2
	 Rel-X

	FRCs for refsens level, ACS, in-band blocking, OOB blocking, rx intermodulation and in-channel selectivity (QPSK, R=1/3)
	A.1
	A.1
	A.1
	15

	FRCs for dynamic range (16QAM, R=2/3)
	A.2
	A.2
	A.2
	15

	FRCs for performance requirements (QPSK, R=193/1024)
	A.3
	A.3
	A.3
	15

	FRCs for performance requirements (QPSK, R=99/1024)
	A.3A
	A.3A
	A.3A
	16

	FRCs for performance requirements (QPSK, R=308/1024)
	A.3B
	A.3B
	A.3B
	16

	FRCs for performance requirements (16QAM, R=658/1024)
	A.4
	A.4
	A.4
	15

	FRCs for performance requirements (64QAM, R=567/1024)
	A.5
	A.5
	A.5
	15

	PRACH Test preambles
	A.6
	A.6
	A.6
	15

	FRCs for performance requirements (16QAM, R=434/1024)
	A.11
	-
	A.11
	16

	FRCs for performance requirements (QPSK, R=157/1024)
	A.12
	A.12
	A.12
	16

	FRCs for performance requirements (256QAM, R=682.5/1024)
	A.13
	A.13
	A.13
	17

	FRCs for performance requirements (64QAM, R=517/1024)
	A.14
	-
	A.14
	17


We believe the issue on FRC numbering issue could be resolved by this way.
Proposal 1: 	Void annex A.7 to A.10 in TS 38.104, TS 38.141-1, and TS 38.141-2 and reintroduce FRCs in new annex A.11 to A.14 to renumber them to be consistent between specifications.
Corresponding CRs are submitted for TS 38.104, TS 38.141-1, and TS 38.141-2.
Conclusion
We have discussed the span and number of measurement points for OBW measurements for FR2-2 and made the following proposals. Corresponding CRs are submitted for TS 38.104, TS 38.141-1, and TS 38.141-2.
Proposal 1: 	Void annex A.7 to A.10 in TS 38.104, TS 38.141-1, and TS 38.141-2 and reintroduce FRCs in new annex A.11 to A.14 to renumber them to be consistent between specifications.
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