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Introduction
This contribution discusses the issue of FRC number alignments across NCR specifications and provide proposals to solve the issue.
Discussion 
In the last RAN4 meeting, RAN4 endorsed draft CRs on FRC for NCR [1, 2, 3].
Defines FRC numbers in TS 38.106, 38.115-1, and 38.115-2 are shown in table 1 below. FRC numbers in the same row mean that they are assigned to the same FRC. FRC numbers in TS 38.174 correspond to ones defined in NCR specifications are also shown in table 1 for reference it they exist.
Reviewing table 1, it is clear that FRC numbers are not aligned across specifications TS 38.106, 38.115-1, and 38.115-2. For example, an FRC is numbered “M-FR1-B.1.1-1” in 38.106, but the same one is numbered “M-FR1-F.7.1.1.1-1” in 38.115-1.

Table 1 FRC numbers assigned in the specifications
	38.106
	38.115-1
	38.115-2
	38.174 (part)

	FRC for PDSCH performance req (QPSK)
	

	M-FR1-B.1.1-1
	M-FR1-F.7.1.1.1-1
	-
	-

	M-FR1-B.1.1-2
	M-FR1-F.7.1.2.1-1
	-
	-

	M-FR2-B.1.1-1
	-
	M-FR2-H.1-1
	-

	FRC for PDSCH performance req (16QAM)
	

	M-FR1-B.1.2-1
	M-FR1-F.7.1.1.2-1
	-
	-

	M-FR1-B.1.2-2
	M-FR1-F.7.1.2.2-1
	-
	M-FR1-A.3.1-1

	FRC for PDCCH performance req
	

	M-FR1-B.1.3-1
	M-FR1-F.7.2.1-1
	-
	-

	M-FR1-B.1.3-2
	M-FR1-F.7.2.1-2
	-
	-

	M-FR1-B.1.3-3
	M-FR1-F.7.2.1-3
	-
	-

	M-FR1-B.1.3-4
	M-FR1-F.7.2.2-1
	-
	M-FR1-A.3.4-1

	M-FR1-B.1.3-5
	M-FR1-F.7.2.2-2
	-
	M-FR1-A.3.4-2

	M-FR1-B.1.3-6
	M-FR1-F.7.2.2-3
	-
	M-FR1-A.3.4-3

	M-FR2-B.1.3-1
	-
	M-FR2-H.2-1
	M-FR2-A.3.4-1

	M-FR2-B.1.3-2
	-
	M-FR2-H.2-2
	M-FR2-A.3.4-2

	M-FR2-B.1.3-3
	-
	M-FR2-H.2-3
	M-FR2-A.3.4-3

	FRC for CSI reporting performance
	

	M-FR1-B.1.4-1
	M-FR1-A.7.3-1
	-
	

	M-FR1-B.1.4-2
	M-FR1-A.7.3-2
	-
	M-FR1-A.3.5-6(?)

	M-FR2-B.1.4-1
	-
	M-FR2-H.3-1
	M-FR2-A.3.5-1

	FRC for REFSENS, ACS, IBB, OOBB, Rx IMD
	

	G-FR1-A1-22
	-
	-
	G-FR1-A1-22

	G-FR1-A1-23
	-
	-
	G-FR1-A1-23

	G-FR1-A1-24
	-
	-
	-

	G-FR1-A1-25
	-
	-
	G-FR1-A1-25

	G-FR1-A1-26
	-
	-
	G-FR1-A1-26

	G-FR1-A1-27
	-
	-
	-



Misalignment of the FRC numbers across specifications shall be avoided because it may lead to unnecessary confusions. Actually, we have experienced a trouble caused by the misalignment of the FRC numbers in the past. For BS performance requirement testing, some engineers referred the FRC numbers in the core specification, but other engineers referred FRC numbers in the conformance specification. It took some time to understand what had happened.
To avoid similar trouble happening again, RAN4 needs to discuss how to handle this issue. For this reason, draft CRs on FRC for NCR endorsed in the last RAN4 meeting were implemented with big brackets which enclose the whole annex for FRC in each specification.
On FRC numbering alignment across the specifications, RAN4 already has agreements in [4]. The discussion in [4] was on FRCs in BS specifications. However, the same discussion can be applied to FRCs in NCR specifications.
The agreements in [4] are excerpted below.
· Newly assigned FRC numbers shall be aligned among specifications
· Newly assigned FRC numbers and the corresponding annex numbers in the specifications shall be aligned
· When a newly assigned FRC is not used in the specification, a new annex with the corresponding FRC number is created to inform such FRC number is not used in the specification
For NCR-MT FRC, first bullet shall be applied to the FRC number alignment across TS 38.106, 38.115-1, 38.115-2, and other specifications. However, second bullet cannot be applied without modifications. In other specifications, FRCs are defined in annex A. It is true for BS specifications such as TS 38.104, 38.141-1, 38.141-2, etc. However, it is not true for repeater specifications. In rel-17, repeater specifications were developed for RF repeater which do not need FRCs. Annex A in these specifications are allocated for other purposes. Later in rel-18, NCR requirements were developed on top of these specifications. For annex A has already been used for other purposes, annex A could not be allocated for FRC definitions. Annex number for FRC is an important factor because a FRC number includes an annex number in it. For example, FRC number of “M-FR1-B.1.1-1” implicitly indicates it is defined in annex B.1.1. Annex B, F, and H are allocated to FRC definitions in TS 38.106, 38.115-1, and 38.115-2, respectively. Therefore, it is not possible to make following two things satisfied at the same time.
1. FRC numbers are aligned among specifications
2. FRC numbers include the corresponding annex numbers in the specifications
We think the first one is more important than the second one and shall be prioritized. In fact, it already has been done in TS 38.106. FRCs for reference sensitivity level, ACS, etc., are numbered as G-FR1-A1-xx, although they are defined in annex B.1.5. “G-FR1-A1” comes from the corresponding FRC numbers in IAB specifications and BS specifications. We support this way. Similarly, we propose FRC numbers for performance requirements aligned with the ones in the IAB specifications regardless of annex numbers allocated to the FRC definition in each NCR specifications. Some FRCs for IAB-MT are commonly used for NCR-MT. Their FRC numbers shall be aligned among NCR and IAB specifications.
Reviewing the NCR specifications, structure and description of FRC annex in NCR specifications are quite different among TS 38.106, 38.115-1, and 38.115-2. We propose to make them aligned, too. 

Based on the above discussion, follow proposal is formulated.
Proposal 1: 
FRC numbers shall be aligned among specifications
Proposal 2: 
FRC numbers for NCR do not have to include the corresponding annex numbers in the specifications
Proposal 3: 
FRC numbers for NCR shall be aligned with those in IAB specifications.
Proposal 4: 
Structure and description of FRC annex in NCR specifications shall be aligned.

Proposed changes of the FRC numbers are summarized in table 2 below. 

Table 2 FRC numbers assigned in the specifications 
	38.106
	38.115-1
	38.115-2
	38.174 (part)

	FRC for PDSCH performance req (QPSK)
	

	M-FR1-A.3.0-1
M-FR1-B.1.1-1
	M-FR1-A.3.0-1
M-FR1-F.7.1.1.1-1
	-
	-

	M-FR1-A.3.0-2
M-FR1-B.1.1-2
	M-FR1-A.3.0-2
M-FR1-F.7.1.2.1-1
	-
	-

	M-FR2-A.3.0-1	Comment by Tetsu Ikeda: FRC for PDSCH (QPSK) is not defined in 38.174. Assume it will be M-FR1/2-A.3.0-x if defined. 
M-A.3.1, A.3.2, A.3.3 are already allocated for PDSCH (16QAM), (64QAM), (256QAM), respectively.  
A.3.4, A.3.5 are used for PDCCH and CSI reporting, respectively.
M-FR2-B.1.1-1
	-
	M-FR2-A.3.0-1
M-FR2-H.1-1
	-

	FRC for PDSCH performance req (16QAM)
	

	M-FR1-A.3.1-4
M-FR1-B.1.2-1	Comment by Tetsu Ikeda: M-FR1-A.3.1-2 and -A.3.1-3 are already used in 38.174.
	M-FR1-A.3.1-4
M-FR1-F.7.1.1.2-1
	-
	-

	M-FR1-A.3.1-1
M-FR1-B.1.2-2
	M-FR1-A.3.1-1
M-FR1-F.7.1.2.2-1
	-
	M-FR1-A.3.1-1

	FRC for PDCCH performance req
	

	M-FR1-A.3.4-4
M-FR1-B.1.3-1
	M-FR1-A.3.4-4
M-FR1-F.7.2.1-1
	-
	-

	M-FR1-A.3.4-5
M-FR1-B.1.3-2
	M-FR1-A.3.4-5
M-FR1-F.7.2.1-2
	-
	-

	M-FR1-A.3.4-6
M-FR1-B.1.3-3
	M-FR1-A.3.4-6
M-FR1-F.7.2.1-3
	-
	-

	M-FR1-A.3.4-1
M-FR1-B.1.3-4
	M-FR1-A.3.4-1
M-FR1-F.7.2.2-1
	-
	M-FR1-A.3.4-1

	M-FR1-A.3.4-2
M-FR1-B.1.3-5
	M-FR1-A.3.4-2
M-FR1-F.7.2.2-2
	-
	M-FR1-A.3.4-2

	M-FR1-A.3.4-3
M-FR1-B.1.3-6
	M-FR1-A.3.4-3
M-FR1-F.7.2.2-3
	-
	M-FR1-A.3.4-3

	M-FR2-A.3.4-1
M-FR2-B.1.3-1
	-
	M-FR2-A.3.4-1
M-FR2-H.2-1
	M-FR2-A.3.4-1

	M-FR2-A.3.4-2
M-FR2-B.1.3-2
	-
	M-FR2-A.3.4-2
M-FR2-H.2-2
	M-FR2-A.3.4-2

	M-FR2-A.3.4-3
M-FR2-B.1.3-3
	-
	M-FR2-A.3.4-3
M-FR2-H.2-3
	M-FR2-A.3.4-3

	FRC for CSI reporting performance
	

	M-FR1-A.3.5-5	Comment by Tetsu Ikeda: M-FR1-A.3.5-1 to -A.3.5-4 are already used in 38.174.
M-FR1-B.1.4-1
	M-FR1-A.3.5-5
M-FR1-A.7.3-1
	-
	

	[M-FR1-A.3.5-6]	Comment by Tetsu Ikeda: Need to check if it corresponds to M-FR1-A.3.5-6 in 38.174.
M-FR1-B.1.4-2
	[M-FR1-A.3.5-6]
M-FR1-A.7.3-2
	-
	M-FR1-A.3.5-6(?)

	M-FR2-A.3.5-1
M-FR2-B.1.4-1
	-
	M-FR2-A.3.5-1
M-FR2-H.3-1
	M-FR2-A.3.5-1

	FRC for REFSENS, ACS, IBB, OOBB, Rx IMD
	

	G-FR1-A1-22
	-
	-
	G-FR1-A1-22

	G-FR1-A1-23
	-
	-
	G-FR1-A1-23

	G-FR1-A1-24
	-
	-
	-

	G-FR1-A1-25
	-
	-
	G-FR1-A1-25

	G-FR1-A1-26
	-
	-
	G-FR1-A1-26

	G-FR1-A1-27	Comment by Tetsu Ikeda: FRCs for FR2 are required.
FRCs in 38.115-1 and 38.115-2 are required.
	-
	-
	-



Conclusions 
We discussed the issue of the FRC numbers and made the following proposal. 
Accompanying draft CRs are submitted in [5, 6, 7].
Proposal 1: 
FRC numbers shall be aligned among specifications
Proposal 2: 
FRC numbers for NCR do not have to include the corresponding annex numbers in the specifications
Proposal 3: 
FRC numbers for NCR shall be aligned with those in IAB specifications.
Proposal 4: 
Structure and description of FRC annex in NCR specifications shall be aligned.
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