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1. Introduction
This contribution aims to continue the work associated to AP#99.21:
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#99.21
	RF
	Define MTSU for regulatory test cases (MOP, EIRP, TRP, Tx OFF power, Freq error, OBW, SEM, ACLR, Ref Sense, ACS, Inband Blocking, Tx/Rx Spurious emissions) for FR2 Band n259 
	Anritsu, R&S, KEYS, DCM
	R5-232983
R5-233174
R5-233971-5
R5-235140
R5-234891-3
	RAN5#102
	Open



During previous meeting, through discussions [1], [2], and [3] and associated CRs, there was progress for MOP - EIRP in ETC, REFSENS - EIS in ETC and spurious test cases up to 80GHz. In addition, values for many other test cases were consolidated after closing agreement on the gNB emulator and the test equipment measurement uncertainties. Considering this progress and the list of test cases in the action point, in this contribution Keysight will share its view and proposals to progress on the following test cases in other to close the action point according to target deadline:
· OBW
· SEM
· General Tx spurious emissions (f >80GHz)
· Rx spurious emissions (f >80GHz)
· Tx OFF power
· ACLR
· ACS
· In-band Blocking
· MOP - Spherical
2. [bookmark: _Ref31104997]Discussion
2.1 OBW
Based on our test system analysis, for FR2c, required MTSU for FR2c in OBW test is +/- 0.65 %CBW for CBW  100 MHz and +/- [1.3] %CBW for CBW = 200 MHz. More time is required to evaluate the CBW = 400 MHz case and consolidate the proposed value for CBW = 200 MHz.
[bookmark: _Ref124155652][bookmark: _Ref147163605]Proposal 1. For OBW test in FR2c, define MTSU as +/- 0.65 %CBW for CBW  100 MHz and +/- [1.3] %CBW for CBW  = 200 MHz. MTSU and testability for CBW = 400 MHz is FFS.

2.2 SEM
For SEM test case, pending MU factor to define in FR2c is the influence of noise. After further analysis over our test system, 1dB of influence of noise can be assumed for FR2c, as already assumed for FR2b. With that value, resulting MU and TT for this test are defined in Table 2.2-1. 
	Test Case
	MTSU
	TT

	SEM
	6.86dB (FR2c)
	4.46dB (FR2c); 
TT = 0.65x MTSUIFF


Table 2.2-1. MTSU and TT for SEM in FR2c.
[bookmark: _Ref147234202]Proposal 2. For SEM test case, for FR2c, define MTSU = 6.86dB and TT = 4.46dB.

2.3 Spurious emissions
For the frequency range 80 GHz < f <= 87 GHz, one key parameter not defined yet is the influence of noise to assume. After further analysis of our test system, we propose to assume -22.8dBm/1MHz per polarization.
[bookmark: _Ref156229584]Proposal 3. For the frequency range 80 GHz < f <= 87 GHz, for spurious emissions measurements, assume noise floor of -22.8dBm/1MHz per polarization.
2.3.1 Tx Spurious
For general Tx spurious emissions, spurious limit is -13dBm. Taking into account the proposed noise floor, that results in 6.8dB of available SNR what means an influence of noise of 0.83dB.  With such a value, no relaxation is required.
[bookmark: _Ref156229589]Proposal 4. For the frequency range 80 GHz < f <= 87 GHz, for general Tx spurious emissions measurements, assume 6.8dB of available SNR what means an influence of noise of 0.83dB not applying any relaxation.
[bookmark: _Ref156229553]Observation 1. Assuming no other factors modified for that frequency range, general Tx spurious emissions MTSU for the frequency range 80 GHz < f <= 87 GHz will be 8.14dB.
2.3.2 Rx Spurious
For Rx spurious test, spurious limit is -47dBm. That is far below the assume noise floor, what means a relaxation is required. For the frequency range 80 GHz < f <= 87 GHz, if we assume same relaxation agreed for f = 80GHz, taking into account the proposed noise floor, that results in 5.9dB of available SNR what means an influence of noise of 1dB.  
[bookmark: _Ref156229602]Proposal 5. For the frequency range 80 GHz < f <= 87 GHz, for Rx spurious emissions measurements, assume 5.9dB of available SNR what means an influence of noise of 1dB when a relaxation of 33.1dB is applied.
[bookmark: _Ref156229558]Observation 2. Assuming no other factors modified for that frequency range, Rx spurious emissions MTSU for the frequency range 80 GHz < f <= 87 GHz will be 8.31dB.

2.4 Tx OFF Power
More time would be required the evaluate the influence of noise for Tx OFF power at FR2c. However, considering value for FR2b is still [ ], driving into relaxations up to [33.1]dB for 400MHz BW, and considering the expected relaxation would be even larger at FR2c, it is proposed declare Tx Off power test case as not testable beyond FR2a. Indeed, currently test case is only testable at n257.
[bookmark: _Ref156229607]Proposal 6. For frequency ranges greater than FR2a, declare Tx OFF Power test case as not testable.
2.5 ACLR and MPR
Based on our test system analysis, for the power levels required in ACLR and MPR tests, acceptable noise floor assumption is [-4.5]dBm/400MHz, indeed same value previously proposed in [2], hence, the resulting testability and influence of noise analysis can be inherited from there with the following exception. For ACLR test case, in Table 1 in [2], it is discarded to test any case where influence of noise ΔSNR > 1.0 dB. However, in few cases, ΔSNR is just slightly bigger than 1dB (ΔSNR = 1.14dB and 1.03dB in several cases). In those particular cases, in order to increase testability, it is proposed to accept as testable cases with ΔSNR ≤ 1.14 dB. In that case, all test points would be testable for 50MHz BW, almost all of them for 100MHz and for 200MHz, the testable test points would pass from 2 to 6.
[bookmark: _Ref156229612]Proposal 7. For MPR and ACLR power levels in FR2c, assume noise floor assumption is [-4.5]dBm/400MHz, indeed same value previously proposed in [2].
[bookmark: _Ref156229618]Proposal 8. For ACLR test case in FR2c, accept as testable those test points with influence of noise, ΔSNR, up to 1.14dB.
2.6 ACS and In-band Blocking
First point to define is the modulated interferer (MI) uncertainty at FR2c. So far, MI uncertainty has been defined equal to gNB emulator uncertainty. In previous meeting, in [3], gNB emulator uncertainty was set to 3.6dB for FR2c. It is proposed then to do the same for the MI uncertainty.
MI uncertainty was the only pending MU factor to be defined. If defined as per proposal above, resulting total MTSU would be 9.46dB.
[bookmark: _Ref156288278]Proposal 9. For FR2c and PC3, define modulated interferer uncertainty equal to gNB emulator uncertainty, currently set to 3.6dB in this case, driving into test case MTSU = 9.46dB.

2.7 MOP - Spherical
Based on our test system analysis, we propose and influence of noise of this test case of 1dB, driving into an MTSU = 6.84dB and TT = 0.60 x (MTSUIFF – 1) = 3.50dB.
[bookmark: _Ref156229628]Proposal 10. For MOP – Spherical test case in FR2c, assume influence of noise of 1dB, driving into an MTSU = 6.84dB and TT = 0.60 x (MTSUIFF – 1) = 3.50dB.

3. Conclusion
The following observations and proposals were made in this contribution. 
Proposal 1. For OBW test in FR2c, define MTSU as +/- 0.65 %CBW for CBW  100 MHz and +/- [1.3] %CBW for CBW  = 200 MHz. MTSU and testability for CBW = 400 MHz is FFS.
Proposal 2. For SEM test case, for FR2c, define MTSU = 6.86dB and TT = 4.46dB.
Proposal 3. For the frequency range 80 GHz < f <= 87 GHz, for spurious emissions measurements, assume noise floor of -22.8dBm/1MHz per polarization.

Proposal 4. For the frequency range 80 GHz < f <= 87 GHz, for general Tx spurious emissions measurements, assume 6.8dB of available SNR what means an influence of noise of 0.83dB not applying any relaxation.
Observation 1. Assuming no other factors modified for that frequency range, general Tx spurious emissions MTSU for the frequency range 80 GHz < f <= 87 GHz will be 8.14dB.

Proposal 5. For the frequency range 80 GHz < f <= 87 GHz, for Rx spurious emissions measurements, assume 5.9dB of available SNR what means an influence of noise of 1dB when a relaxation of 33.1dB is applied.
Observation 2. Assuming no other factors modified for that frequency range, Rx spurious emissions MTSU for the frequency range 80 GHz < f <= 87 GHz will be 8.31dB.

Proposal 6. For frequency ranges greater than FR2a, declare Tx OFF Power test case as not testable.
Proposal 7. For MPR and ACLR power levels in FR2c, assume noise floor assumption is [-4.5]dBm/400MHz, indeed same value previously proposed in [2].
Proposal 8. For ACLR test case in FR2c, accept as testable those test points with influence of noise, ΔSNR, up to 1.14dB.
Proposal 9. For FR2c and PC3, define modulated interferer uncertainty equal to gNB emulator uncertainty, currently set to 3.6dB in this case, driving into test case MTSU = 9.46dB.
Proposal 10. For MOP – Spherical test case in FR2c, assume influence of noise of 1dB, driving into an MTSU = 6.84dB and TT = 0.60 x (MTSUIFF – 1) = 3.50dB. 
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