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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], [3] and [4] and associated CRs, there was progress in MOP (EIRP, TRP) tests in NTC, frequency error test  and REFSENS (EIS, spherical) tests in NTC. 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:
· MOP - EIRP in ETC
· REFSENS - EIS in ETC
· OBW
· SEM
· Tx spurious emissions (both general and co-existence)
· Rx spurious emissions
2. [bookmark: _Ref31104997]Discussion
2.1 [bookmark: _Ref147139348]ETC MUs
Despite not eventually captured in TR 38.903 [7] section B.2.2, as observed in [3], QoQZ MU factor for FR2c EIRP/EIS in ETC had been endorsed in [5]. The values were the same currently defined for FR2a and FR2b that are 0.6 dB for Stage 1 and 0.9 dB for Stage 2. However, that factor needs further discussion for TRP cases as also observed in [3].
[bookmark: _Ref147163543]Observation 1. MU and TT can already be defined in ETC for FR2c for MOP – EIRP and REFSENS – EIS test cases.

2.1.1 MOP – EIRP
Using QoQZ MU values captured in section 2.1, resulting MTSU and TT for MOP-EIRP test case, for FR2c in ETC, are defined in Table 2.1.1-1.

	Test Case
	MTSU
	TT

	MOP-EIRP
	6.07dB (FR2c, ETC)
	3.46dB (FR2c, ETC); 
TT = 0.60 x (MTSUIFF - 0.3)


Table 2.1.1-1. MTSU and TT in ETC for MOP-EIRP in FR2c.
[bookmark: _Ref147163584]Proposal 1. For MOP-EIRP test case, for FR2c in ETC, define MTSU = 6.07dB and TT = 3.46dB.

2.1.2 REFSENS - EIS
Using QoQZ MU values captured in section 2.1, resulting MTSU and TT for REFSENS-EIS test case, for FR2c in ETC, are defined in Table 2.1.2-1.

	Test Case
	MTSU
	TT

	REFSENS-EIS
	6.10dB (FR2c, ETC)
	2.75dB (FR2c, ETC); 
TT = 0.45 x MTSUIFF


Table 2.1.2-1. MTSU and TT in ETC for REFSENS-EIS in FR2c.
[bookmark: _Ref147163591]Proposal 2. For REFSENS-EIS test case, for FR2c in ETC, define MTSU = 6.10dB and TT = 2.75dB.

2.2 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 3. 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.

2.3 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 2.3-1. Same values were already proposed in [2].
	Test Case
	MTSU
	TT

	SEM
	6.14dB (FR2c)
	6.14dB (FR2c); 
TT = 1.00 x MTSUIFF


Table 2.3-1. MTSU and TT for SEM in FR2c.
[bookmark: _Ref147234202]Proposal 4. For SEM test case, for FR2c, define MTSU = 6.14dB and TT = 6.14dB.



2.4 Spurious emissions
2.4.1 Tx Spurious
For general Tx spurious emissions test and co-existence Tx spurious emissions test in test case definition in TS 38.521-2[6], are declared as not complete for n259. 
In general spurious Tx test there are no specific requirements per band other than requirements are defined till 2nd harmonic of the upper frequency edge of the UL operating band. Currently, MU/TT for this test case are not defined beyond 80GHz, that is exactly the limit of 2nd harmonic for n260. For n259, 2nd harmonic would go beyond 80GHz, up to 87GHz. Hence, for PC3 and n259, it is proposed to assume the general Tx spurious emissions test case is complete up to 80GHz so only pending to define MU and TT up to 87GHz.
[bookmark: _Ref147163612]Proposal 5. for PC3 and n259, assume the general Tx spurious emissions test case is complete up to 80GHz. Test case to be updated accordingly indicating MU and TT are TBD in the range 80 GHz < f <= 87 GHz.

 In co-existence spurious test, the only requirement that is exclusive for n259, spurious emissions in the range 36 GHz <= f <= 37 GHz, corresponding MU and TT has already been analysed in TR 38.903[7] and captured in TS 38.521-2[6]. As a result, the test case is indeed complete for PC3 and n259.
[bookmark: _Ref147163621]Proposal 6. for PC3 and n259, assume the co-existence Tx spurious emissions test case is complete. Test case to be updated accordingly.
2.4.2 Rx Spurious
As in general Tx spurious test, in Rx spurious test there are no specific requirements per band other than requirements are defined till 2nd harmonic of the upper frequency edge of the UL operating band. Currently, MU/TT for this test case are not defined beyond 80GHz, that is exactly the limit of 2nd harmonic for n260. For n259, 2nd harmonic would go beyond 80GHz, up to 87GHz. Hence, for PC3 and n259, it is proposed to assume the Rx spurious emissions test case is complete up to 80GHz.
In opposition to general Tx spurious test, in Rx spurious test the required relaxation in the range 40GHz <= f <=80GHz is really high, 33.1dB, what means that in practice the core requirements are not testable. In the range of 80 GHz < f <= 87 GHz, the expectation is that required relaxation will be equal or probably higher than for 80GHz. Therefore, it is not worth for the test systems the effort of analysing the MU and TT beyond 80 GHz. 
[bookmark: _Ref147163565]Observation 2. In Rx spurious test the required relaxation in the range 40GHz <= f <=80GHz is really high, 33.1dB, what means that in practice the core requirements are not testable.

[bookmark: _Ref147163626]Proposal 7. for PC3 and n259, assume the Rx spurious emissions test case is complete up to 80GHz and agree the test case is not testable beyond that frequency. Test case to be updated accordingly.

3. Conclusion
The following observations and proposals were made in this contribution. 
Observation 1. MU and TT can already be defined in ETC for FR2c for MOP – EIRP and REFSENS – EIS test cases.
Observation 2. In Rx spurious test the required relaxation in the range 40GHz <= f <=80GHz is really high, 33.1dB, what means that in practice the core requirements are not testable.

Proposal 1. For MOP-EIRP test case, for FR2c in ETC, define MTSU = 6.07dB and TT = 3.46dB.
Proposal 2. For REFSENS-EIS test case, for FR2c in ETC, define MTSU = 6.10dB and TT = 2.75dB.
Proposal 3. 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 4. For SEM test case, for FR2c, define MTSU = 6.14dB and TT = 6.14dB.
Proposal 5. for PC3 and n259, assume the general Tx spurious emissions test case is complete up to 80GHz. Test case to be updated accordingly indicating MU and TT are TBD in the range 80 GHz < f <= 87 GHz.
Proposal 6. for PC3 and n259, assume the co-existence Tx spurious emissions test case is complete. Test case to be updated accordingly.
Proposal 7. for PC3 and n259, assume the Rx spurious emissions test case is complete up to 80GHz and agree the test case is not testable beyond that frequency. Test case to be updated accordingly.
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