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1.	Introduction
In the last RAN5 meeting, [1] and [2] was discussed, but there were no agreements for concrete uncertainty values for FR2c. This paper repeats the proposals of [1] to proceed MU discussion on FR2c. Unless otherwise commented, observations and proposals in this paper are for PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.

2.	Discussion
[bookmark: _Hlk60670583]2.1.	Testability
Our analysis on testability of each test case has not changed from [1] and summarized in the tables below. Please refer to [1] for the detailed analysis. Note that the analysis is based on the core requirements [3][4] and the current agreement on the testability of FR2b [5].
[bookmark: _Ref133932087]Table 1 Summary of testability analysis for FR2c
	Test case
	Testability

	MOP (EIRP, TRP)
	No testability issue
SNR is the same as FR2b.

	MOP (Spherical coverage)
	No testability issue
SNR = 5.9 dB

	MPR
	No testability issue
SNR = 8.7 dB

	Minimum output power
	Relaxation of 1 dB larger than FR2b is required due to low UL power.
SNR is the same as FR2b, when the required relaxation is applied.

	Frequency error
	No testability issue
MTSU is the same as FR2b.

	OBW
	MTSU for CBW ≤ 200 MHz is the same as FR2b.
CBW = 400 MHz is not testable due to low UL power.

	SEM
	No testability issue
SNR is the same as FR2b.

	ACLR
	The red marked test points in Table 2 are not testable due to low UL power.
SNR is the same as FR2b at the green marked test points in Table 2.

	REFSENS
	No testability issue

	EIS spherical coverage
	No testability issue

	ACS
	For case 1, the interferer level needs to be relaxed by 3.8 dB for CBW = 50 MHz and 6.8 dB for CBW = 100 MHz due to high DL power.
Case 1 with CBW > 100 MHz and case 2 are not testable.

	In-band blocking
	Same as ACS (case 1)


[bookmark: _Ref133853977][bookmark: _Ref115698727][bookmark: _Ref109904402]Table 2 Testability of ACLR test points for FR2c
	Test ID
	Adjacent channel level [dBm]
	SNR [dB]
	Influence of noise [dB]

	
	50 MHz – 200 MHz
	400 MHz
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	1
	-2.3
	-2.8
	11.2
	8.2
	5.2
	1.7
	0.32
	0.61
	1.14
	2.24

	2
	-2.3
	-2.8
	11.2
	8.2
	5.2
	1.7
	0.32
	0.61
	1.14
	2.24

	3
	-1.3
	-2.8
	12.2
	9.2
	6.2
	1.7
	0.25
	0.49
	0.93
	2.24

	4
	-2.3
	-2.8
	11.2
	8.2
	5.2
	1.7
	0.32
	0.61
	1.14
	2.24

	5
	-2.3
	-2.8
	11.2
	8.2
	5.2
	1.7
	0.32
	0.61
	1.14
	2.24

	6
	-1.3
	-2.8
	12.2
	9.2
	6.2
	1.7
	0.25
	0.49
	0.93
	2.24

	7
	-4.3
	-6.3
	9.2
	6.2
	3.2
	-1.8
	0.49
	0.93
	1.70
	4.00

	8
	-4.3
	-6.3
	9.2
	6.2
	3.2
	-1.8
	0.49
	0.93
	1.70
	4.00

	9
	-4.3
	-6.3
	9.2
	6.2
	3.2
	-1.8
	0.49
	0.93
	1.70
	4.00

	10
	-8.3
	-9.3
	5.2
	2.2
	-0.8
	-4.8
	1.14
	2.04
	3.42
	6.04

	11
	-8.3
	-9.3
	5.2
	2.2
	-0.8
	-4.8
	1.14
	2.04
	3.42
	6.04

	12
	-8.3
	-9.3
	5.2
	2.2
	-0.8
	-4.8
	1.14
	2.04
	3.42
	6.04

	13
	-4.8
	-6.8
	8.7
	5.7
	2.7
	-2.3
	0.55
	1.03
	1.86
	4.31

	14
	-4.8
	-6.8
	8.7
	5.7
	2.7
	-2.3
	0.55
	1.03
	1.86
	4.31

	15
	-4.8
	-6.8
	8.7
	5.7
	2.7
	-2.3
	0.55
	1.03
	1.86
	4.31



According to Table 1, we propose the following relaxations/test points for FR2c, PC3, CBW  400 MHz, IFF, max device size  40 cm.
[bookmark: _Ref133933289]Proposal 1: Do not relax the test requirement of MOP (EIRP, TRP) for FR2c.
[bookmark: _Ref133931845][bookmark: _Ref115698732]Proposal 2: Do not relax the test requirement of MOP (Spherical coverage) for FR2c.
[bookmark: _Ref133931846]Proposal 3: Do not relax the test requirement of MPR for FR2c.
[bookmark: _Ref133931848]Proposal 4: Relax the test requirement of Minimum output power for FR2c by 5.5 dB for CBW = 50 MHz, 8.5 dB for CBW = 100 MHz, 11.5 dB for CBW = 200 MHz, and 14.5 dB for CBW = 400 MHz.
[bookmark: _Ref133931856]Proposal 5: Do not relax the test requirement of Frequency error for FR2c.
[bookmark: _Ref133931858]Proposal 6: For FR2c OBW test case, do not relax the test requirement for CBW  200 MHz and do not test CBW = 400 MHz.
[bookmark: _Ref133931859]Proposal 7: Do not relax the test requirement of SEM for FR2c.
[bookmark: _Ref133931861]Proposal 8: For FR2c ACLR test case, do not relax the test requirement of the green marked test points in Table 2 and do not test others.
[bookmark: _Ref133931862]Proposal 9: Do not relax the test requirement of REFSENS for FR2c.
[bookmark: _Ref133931863]Proposal 10: Do not relax the test requirement of EIS spherical coverage for FR2c.
[bookmark: _Ref133931865]Proposal 11: For FR2c ACS test case, relax the test requirement of case 1 by 3.8 dB for CBW = 50 MHz and 6.8 dB for CBW = 100 MHz, and do not test case 1 for CBW > 100 MHz and case 2.
[bookmark: _Ref133933426]Proposal 12: For FR2c In-band blocking test case, relax the test requirement by 3.8 dB for CBW = 50 MHz and 6.8 dB for CBW = 100 MHz, and do not test CBW > 100 MHz.

2.2.	MU element
Our analysis on each MU element has not changed from [1] as below.

Quality of Quiet Zone
Uncertainty value of Quality of Quiet Zone for FR2c has been already discussed and agreed to be 0.1 dB larger than that for FR2b [5].

Mismatch
We assume 1.40 dB for uncertainty value of Mismatch for FR2c that is 0.1 dB larger than that for FR2b due to the increased VSWR specification depends on the connector type. Note that the uncertainty value for relative measurement is multiplied by root 2 [6] and is 1.98 dB.

Influence of noise
Based on the testability analysis in clause 2.1, influence of noise for FR2c is calculated as below.
[bookmark: _Ref133920451]Table 3 Influence of noise for FR2c
	Test case
	Influence of noise

	MOP (EIRP, TRP)
	0.3 dB

	MOP (Spherical coverage)
	1.0 dB

	MPR
	0.55 dB

	Minimum output power
	1.0 dB (with relaxation)

	SEM
	1.0 dB

	ACLR
	1.0 dB (at testable test points)



Other MU elements
We assume that other MU elements for FR2c do not change significantly from that for FR2b.

[bookmark: _Ref133931870]According to the above analysis, we propose the following uncertainty values for FR2c, PC3, CBW  400 MHz, IFF, max device size  40 cm.
[bookmark: _Ref133933365]Proposal 13: Adopt 1.40 dB (1.98 dB for relative measurement) for uncertainty value of Mismatch for FR2c.
[bookmark: _Ref133931871]Proposal 14: Adopt Table 3 for uncertainty value of Influence of noise for FR2c.

2.3.	Total MU
Based on the above analysis in clause 2.1 and 2.2, and considering a higher value of Mismatch uncertainty (1.7 dB for default and 2.4 dB for relative measurement) proposed in [7][8], total MU for each test case is calculated as below.
[bookmark: _Ref109835671]Table 4 Summary of total MU in each test case
	Test case
	MTSU

	MOP (EIRP)
	5.91 dB

	MOP (TRP)
	5.44 dB

	MOP (Spherical coverage)
	6.12 dB

	MPR
	6.16 dB

	Minimum output power
	6.76 dB

	Frequency error
	0.01 ppm

	OBW
	

	BW = 50 MHz
	0.4 %

	BW = 100 MHz
	0.4 %

	BW = 200 MHz
	1.3 %

	SEM
	6.14 dB

	ACLR
	6.98 dB

	REFSENS
	5.95 dB

	EIS spherical coverage
	5.66 dB

	ACS (case 1)
	8.91 dB

	In-band blocking
	8.91 dB


[bookmark: _Ref122619827][bookmark: _Ref115793431]Proposal 15: Adopt Table 4 for MTSU for FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.

2.4.	Test tolerance
Using the same approach as FR2a and FR2b, test tolerance for FR2c is calculated as below.
[bookmark: _Ref141370873]Table 5 Summary of TT in each test case
	Test case
	TT
	Formula

	MOP (EIRP)
	3.37 dB
	TT = 0.60 x (MTSUIFF - 0.3)

	MOP (TRP)
	3.26 dB
	TT = 0.60 x MTSUIFF

	MOP (Spherical coverage)
	3.07 dB
	TT = 0.60 x (MTSUIFF – 1.0)

	MPR
	3.65 dB
	TT = 0.65 x (MTSUIFF - 0.55)

	Minimum output power
	
	TT = max(R, ΔSNRmr + 0.65 x (MTSUIFF – 1.0)) -R

	BW = 50 MHz
	1.01 dB
	ΔSNRmr = 2.77 dB

	BW = 100 MHz
	0 dB
	ΔSNRmr = 4.44 dB

	BW = 200 MHz
	0 dB
	ΔSNRmr = 6.58 dB

	BW = 400 MHz
	0 dB
	ΔSNRmr = 9.07 dB

	Frequency error
	0.005 ppm
	TT = 0.5 x MTSU

	OBW
	0 kHz
	-

	SEM
	3.99 dB
	TT = 0.65 x MTSUIFF

	ACLR
	
	TT = max(R, ΔSNRmr+0.65 x (MTSUIFF-1.0)) -R + TT due to metric change
· R = 0 dB
· TT due to metric change = 1.0 dB

	BW = 50 MHz (Test ID 1-2, 4-5)
	5.20 dB
	ΔSNRmr = 0.32 dB

	BW = 50 MHz (Test ID 3, 6)
	5.14 dB
	ΔSNRmr = 0.25 dB

	BW = 50 MHz (Test ID 7-9)
	5.38 dB
	ΔSNRmr = 0.49 dB

	BW = 50 MHz (Test ID 13-15)
	5.43 dB
	ΔSNRmr = 0.55 dB

	BW = 100 MHz (Test ID 1-2, 4-5)
	5.50 dB
	ΔSNRmr = 0.61 dB

	BW = 100 MHz (Test ID 3, 6)
	5.38 dB
	ΔSNRmr = 0.49 dB

	BW = 100 MHz (Test ID 7-9)
	5.82 dB
	ΔSNRmr = 0.93 dB

	BW = 200 MHz (Test ID 3, 6)
	5.82 dB
	ΔSNRmr = 0.93 dB

	REFSENS
	2.68 dB
	TT = 0.45 x MTSUIFF

	EIS spherical coverage
	2.55 dB
	TT = 0.45 x MTSUIFF

	ACS (case 1)
	0 dB
	-

	In-band blocking
	0 dB
	-


[bookmark: _Ref141370895]Proposal 16: Adopt Table 5 for TT for FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.


3.	Conclusion
RAN5 is asked to endorse following proposals for FR2c, PC3, CBW  400 MHz, IFF, max device size  40 cm.
Proposal 1: Do not relax the test requirement of MOP (EIRP, TRP) for FR2c.
Proposal 2: Do not relax the test requirement of MOP (Spherical coverage) for FR2c.
Proposal 3: Do not relax the test requirement of MPR for FR2c.
Proposal 4: Relax the test requirement of Minimum output power for FR2c by 5.5 dB for CBW = 50 MHz, 8.5 dB for CBW = 100 MHz, 11.5 dB for CBW = 200 MHz, and 14.5 dB for CBW = 400 MHz.
Proposal 5: Do not relax the test requirement of Frequency error for FR2c.
Proposal 6: For FR2c OBW test case, do not relax the test requirement for CBW  200 MHz and do not test CBW = 400 MHz.
Proposal 7: Do not relax the test requirement of SEM for FR2c.
Proposal 8: For FR2c ACLR test case, do not relax the test requirement of the green marked test points in Table 2 and do not test others.
Proposal 9: Do not relax the test requirement of REFSENS for FR2c.
Proposal 10: Do not relax the test requirement of EIS spherical coverage for FR2c.
Proposal 11: For FR2c ACS test case, relax the test requirement of case 1 by 3.8 dB for CBW = 50 MHz and 6.8 dB for CBW = 100 MHz, and do not test case 1 for CBW > 100 MHz and case 2.
Proposal 12: For FR2c In-band blocking test case, relax the test requirement by 3.8 dB for CBW = 50 MHz and 6.8 dB for CBW = 100 MHz, and do not test CBW > 100 MHz.
Proposal 13: Adopt 1.40 dB (1.98 dB for relative measurement) for uncertainty value of Mismatch for FR2c.
Proposal 14: Adopt Table 3 for uncertainty value of Influence of noise for FR2c.
Proposal 15: Adopt Table 4 for MTSU for FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.
Proposal 16: Adopt Table 5 for TT for FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.

4.	References
[1] R5-232983, “MU discussion on FR2c”, Anritsu, RAN5#99
[2] R5-233174, “On the MU for n259”, ROHDE & SCHWARZ, RAN5#99
[3] TS 38.101-2, “User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”, V18.2.0 (2023-06)
[4] TS 38.101-2, “User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”, V15.22.0 (2023-06)
[5] TR 38.903, “Derivation of test tolerances and measurement uncertainty for User Equipment (UE) conformance test cases”, V17.2.0 (2023-06)
[6] R5-194624, “On mismatch uncertainty for ACLR”, Rohde & Schwarz, RAN5#83
[7] R5-233174, “On the MU for n259”, Rohde & Schwarz, RAN5#99
[8] R5-233971, “Testability and MU analysis for FR2c”, Keysight Technologies, RAN5#100



Page 1
