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1. Introduction
In RAN4#104bis-e, MU/TT values for FR2 repeaters were discussed and agreed with []. In this contribution, we provide our views and text proposal on fixing of TT values for OOB Gain for FR2 repeater.
2. Discussion
In RAN4#104bis-e, remaining MU/TT values for FR2 NR repeater were discussed and agreed with []. The agreements are as follows:
	RAN4#104bis-e [1]
· Take below values as baseline with [ ], further feedback from TE vendors are encouraged.
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies

	7.3 OTA Frequency stability
	±[12] Hz
Measurement results of  [5000] Hz 

	6.4 OTA Out of band gain
	±[2.1] dB, 24.25GHz < f ≦ 29.5GHz
±[2.4] dB, 37GHz < f ≦ 43,5GHz
±[2.6] dB, 43.5GHz < f ≦ 48.2GHz


	7.7 OTA Input intermodulation
	±[2.0] dB, f ≤ 3.0 GHz
±[2.6] dB, 3.0 GHz < f ≤ 4.2 GHz
±[3.2] dB, 4.2 GHz < f ≤ 6.0 GHz

	7.8 OTA Adjacent channel rejection ratio
	±[2.7] dB (24.25 – 29.5 GHz)
±[2.7] dB (37 – 43.5 GHz)
±[2.9] dB (43.5 GHz < f ≤ 48.2 GHz)






Above requirements are basically proposed in [2] and [3]. In terms of OTA OOB gain, the MU/TT values for OTA Output power (TRP) were taken as baseline. In previous meeting, further feedback from TE vendors were encouraged so the values are with []. Regarding time schedule, TS 38.115-2 is to be approved in RAN#98(2022/12). Therefore, RAN4#105 is the last meeting allocated for Rel-17 NR repeaters and we have to conclude test requirements for NR repeaters. 
Observation 1: Regarding time schedule, RAN4 have to conclude test requirements for Rel-17 NR repeater in this meeting.
If any critical concerns on MU/TT values from TE vendors and/or manufacturers would not be raised in this meeting, RAN4 can conclude these values for TS38.115-2. The text proposals are shown in Annex A in this paper.
Proposal 1: RAN4 approve the attached TP to TS 38.115-2 related to OTA OOB Gain if any concerns would not be raised. 
Regarding Annex C in TS 38.115-2, Table number is described as “Table B.1-1” but it would be better to replace to “Table C.1-1” since the clause where this table exists is Annex C (editorial correction). This editorial correction is also included in attached TP.
3. Conclusion
In this contribution, we provide views on TT values for OTA OOB Gain. The following an observation and a proposal are obtained. TP for TS 38.115-2 are shown in Annex A. It also contains editorial correction.
Observation 1: RAN4 have to conclude test requirements for Rel-17 NR repeater in this meeting.
Proposal 1: RAN4 approve the attached TP to TS 38.115-2 related to OTA OOB Gain if any concerns would not be raised.
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Annex A: TP to TS 38.115-2
------------------------------ Modified section ------------------------------
[bookmark: _Toc53182303][bookmark: _Toc115191080][bookmark: _Toc76544914][bookmark: _Toc74961657][bookmark: _Toc58862548][bookmark: _Toc66727854][bookmark: _Toc106201227][bookmark: _Toc36644980][bookmark: _Toc75242568][bookmark: _Toc29809605][bookmark: _Toc37272034][bookmark: _Toc61182541][bookmark: _Toc89955045][bookmark: _Toc82595014][bookmark: _Toc45884280][bookmark: _Toc58860044][bookmark: _Toc98773468][bookmark: _Toc21099807][bookmark: _Toc14561]4.1.2.2	Radiated characteristics measurements
The maximum OTA Test System uncertainty for radiated characteristics measurements are given in tables 4.1.2.2-1. Details for derivation of OTA Test System uncertainty are given in corresponding clauses in TR 37.941 [x].
Table 4.1.2.2-1: Maximum Test System uncertainty for radiated characteristics tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Radiated transmit power (EIRP)
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.5 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.3 OTA repeater output power (TRP)
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz)
±2.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.4 OTA frequency stability
	±[12] Hz
Measurement results of  [5000] Hz
	

	6.5 OTA out of band gain
	±[2.1] dB, 24.25GHz < f ≦ 29.5GHz
±[2.4] dB, 37GHz < f ≦ 43,5GHz
±[2.6] dB, 43.5GHz < f ≦ 48.2GHz

	

	6.6.2 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)
±2.8 dB (43.5 GHz < f ≤ 48.2 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.3 OTA operating band unwanted emission
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.4 OTA spurious emissions
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	

	6.7 OTA EVM
	[1.25%] signal analyser
[2%] stimulus signal
	

	6.8 OTA input intermodulation
	±[2.0] dB, f ≤ 3.0 GHz
±[2.6] dB, 3.0 GHz < f ≤ 4.2 GHz
±[3.2] dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.9 OTA ACRR
	±[2.7] dB (24.25 – 29.5 GHz)
±[2.7] dB (37 – 43.5 GHz)
±[2.9] dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.1 OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.2 OTA transient period
	N/A
	



------------------------------ Omitted unchanged sections ------------------------------
[bookmark: _Toc23465][bookmark: _Toc6525][bookmark: _Toc23045]6.4	OTA out of band gain
[bookmark: _Toc7438][bookmark: _Toc1052]6.4.1	Definition and applicability
Out of band gain refers to the gain of the repeater outside the passband.
[bookmark: _Toc30447][bookmark: _Toc208]6.4.2	Minimum Requirement
The minimum requirement is in TS 38.106 [2], clause 7.4.2.
[bookmark: _Toc7764][bookmark: _Toc19044]6.4.3	Test purpose
The test purpose is to verify that out of band gain is within the limit specified by the minimum requirement.
[bookmark: _Toc28378][bookmark: _Toc3756]6.4.4	Method of test
[bookmark: _Toc14275][bookmark: _Toc32400]6.4.4.1	Initial conditions
Test environment:
-	Normal, see annex B.2,
[bookmark: _Toc19592][bookmark: _Toc20125]6.4.4.2	Procedure
For normal test environment conditions in OTA domain, the test procedure is as follows:
1)	Place the repeater at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the repeater with the test system.
3)	Orient the positioner (and repeater and test signal generator) in order that the direction to be tested aligns with the test antenna and the correct angle of arrival for the input signal is achieved..
4)	Set the CW generator power at the RIB as shown in annex D.1.1 with a power equivalent to Pin,p,EIRP, in the correct direction in respect to the repeater.
5)	Orient the positioner (and repeater and test signal source) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see annex I) whilst maintaining the correct direction of arrival for the test signal.
6)	Measure the radiated power for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2. 
7)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I), whilst maintaining the input signal in the correct direction with respect to the repeater.
8)	Calculate TRP using the EIRP measurements. The out of band gain at the frequency under test is given by the difference in dB between the measured output TRP and the EIRP of the input signal.
9) Repeat steps 2-8, shifting the offset frequency of the CW from the edge of the passband from 200kHz to 10MHz in steps of 200kHz for each passband and, for the case of multi-band connectors each operating band
[bookmark: _Toc15736][bookmark: _Toc8941]6.4.5	Test Requirements
The gain outside the passband shall not exceed the maximum level specified in table 6.4.5-1, where:
-	f_offset_CW is the offset between the outer channel edge frequency of the outer channel in the passband and a CW signal.
Table 6.4.5-1: Out of band gain limits
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	6870.1 dB (NOTE 1)
70.4 dB (NOTE 2)
70.6 dB (NOTE 3)

	150 MHz  f_offset_CW < 400 MHz
	5557.1 dB (NOTE 1)
57.4 dB (NOTE 2)
57.6 dB (NOTE 3)

	400 MHz  f_offset_CW < f_offset_max
	3537.1 dB (NOTE 1)
37.4 dB (NOTE 2)
37.6 dB (NOTE 3)

	NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.25–29.5 GHz
NOTE 2: Applicable to bands defined within the frequency spectrum range of 37-43.5GHz
NOTE 3: Applicable to bands defined within the frequency spectrum range of 43.5-48.2 GHz



------------------------------ Omitted unchanged sections ------------------------------
[bookmark: _Toc98774044][bookmark: _Toc45884726][bookmark: _Toc76545482][bookmark: _Toc21100234][bookmark: _Toc37272479][bookmark: _Toc29810032][bookmark: _Toc58863049][bookmark: _Toc61183034][bookmark: _Toc74962226][bookmark: _Toc82595585][bookmark: _Toc89955616][bookmark: _Toc58860545][bookmark: _Toc66728349][bookmark: _Toc106201805][bookmark: _Toc115191659][bookmark: _Toc53182758][bookmark: _Toc75243136][bookmark: _Toc36645425][bookmark: _Toc30344]C.1	Measurement of radiated characteristics
Table BC.1-1: Derivation of test requirements (radiated tests)
	Test 
	Minimum requirement in TS 38.106 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	6.2 Radiated transmit power (EIRP)
	See TS 38.106 [2], clause 7.2
	Normal conditions:
1.7 dB, 24.25GHz < f ≦ 29.5GHz
2.0 dB, 37GHz < f ≦ 43.5GHz
2.2 dB, 43.5GHz < f ≦ 48.2GHz
Extreme conditions:
3.1 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.5GHz
3.5 dB, 43.5GHz < f ≦ 48.2GHz
	Formula:
Upper limit + TT, Lower limit – TT

	6.3 OTA repeater output power (TRP)
	
	2.1 dB, 24.25GHz < f ≦ 29.5GHz
2.4 dB, 37GHz < f ≦ 43,5GHz
2.6 dB, 43.5GHz < f ≦ 48.2GHz
	Formula:
Upper limit + TT, Lower limit – TT

	6.4 OTA frequency stability
	See TS 38.106 [2], clause 7.3
	12 Hz
	Formula:
Frequency Error limit + TT

	6.5 OTA out of band gain
	See TS 38.106 [2], clause 7.4
	±[2.1] dB, 24.25GHz < f ≦ 29.5GHz
±[2.4] dB, 37GHz < f ≦ 43,5GHz
±[2.6] dB, 43.5GHz < f ≦ 48.2GHz

	Formula:
Upper limit + TT, Lower limit – TT


	6.6.2 OTA ACLR
	See TS 38.106 [2], clause 7.5.2
	Relative:
2.3 dB, 24.25GHz < f ≦ 29.5GHz
2.6 dB, 37GHz < f ≦43.5GHz
2.8 dB, 43.5GHz < f ≦ 48.2GHz
Absolute:
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦43.5GHz
2.9 dB, 43.5GHz < f ≦48.2GHz
	Formula:
Relative limit - TT
Absolute limit +TT


	6.6.3 OTA operating band unwanted emission
	See TS 38.106 [2], clause 7.5.3
	0 MHz  f < 0.1*BWcontiguous
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦43.5GHz
2.9 dB, 43.5GHz < f ≦48.2GHz
0.1*BWcontiguous  f < fmax
0 dB 
	Formula:
Minimum Requirement + TT

	6.6.4 OTA spurious emissions
	See TS 38.106 [2], clause 7.5.4
	0 dB
	Formula:
Minimum Requirement + TT

	6.7 OTA EVM
	See TS 38.106 [2], clause 7.6
	1.4%, Up to 16QAM
1.5%, 64QAM NOTE 2
1.8%, 256QAM Note 3
	Test requirement limit shifted by RSS of minimum requirement and stimulus signal EVM. Analyser error added to requirement limit.
Formula: EVM limit + TT

	6.7 OTA input intermodulation
	See TS 38.106 [2], clause 7.7
	±[2.0] dB, f ≤ 3.0 GHz
±[2.6] dB, 3.0 GHz < f ≤ 4.2 GHz
±[3.2] dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.9 OTA ACRR
	See TS 38.106 [2], clause 7.8
	±[2.7] dB (24.25 – 29.5 GHz)
±[2.7] dB (37 – 43.5 GHz)
±[2.9] dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.1 OTA transmitter OFF power
	See TS 38.106 [2], clause 7.9.2
	2.9 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.5GHz
3.6 dB, 43.5GHz < f ≦ 48.2GHz
	Formula:
Minimum Requirement + TT

	6.10.2 OTA transient period
	See TS 38.106 [2], clause 7.9.3
	N/A
	

	NOTE 1:	TT values are applicable for normal condition unless otherwise stated.
NOTE 2:	Support of 64QAM is based on the declaration
NOTE 3:	Support of 256QAM is based on the declaration.



------------------------------ End of text proposal ------------------------------
