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1. Introduction
In order to meet Japanese regulation requirements [1], during RAN5#95-e meeting was requested to accelerate the MU and TT definition for PC1 devices during this year. Significant progress was made during previous RAN5#96-e meeting as captured in discussions [2] to [5] and associated CRs.
The aim of this document is to consolidate the agreements from previous meeting and to progress in discussions to define MU and TT definition for the pending test cases.
2. [bookmark: _Ref31104997]Discussion
2.1 Consolidation of previous meeting agreements
During previous meeting, MU and TT were defined for FR2a and NTC for MOP-EIRP, MOP-TRP, REFSENS, OFF power, Frequency Error, ACS and IBB test cases. However, final values were left in [ ] just to have some extra margin to further review the proposed values.
After further check, those values still seem acceptable and then can be consolidated by removing the [ ] in order to get them completed for PC1 for FR2a and NTC.
[bookmark: _Ref115975103]Proposal 1. Remove [ ] for MU and TTs defined for PC1 for FR2a and NTC for MOP-EIRP, MOP-TRP, REFSENS, OFF power, Frequency Error, ACS and IBB test cases.
2.2 PC1 Testing on ETC
For a given QZ size, there are no reasons to assume testing PC1 device in ETC requires special considerations compared to a PC3 device tested in ETC.
[bookmark: _Ref115975107]Proposal 2. Define MU and TT for PC1 in ETC without making any special consideration compared to a PC3 device fitting the same QZ size.

2.3 PC1 Testing on FR2b
Japanese regulation requirements in [1] are focused on FR2a, in particular n257. In MU definition, frequency range is mainly affecting to the influence of noise contribution.
Despite FR2b is of lower priority, whenever possible, it seems convenient to define MU for FR2b at the same time to leverage corresponding discussions for FR2a.
[bookmark: _Ref115975121]Proposal 3. Not to delay unnecessarily the MU and TT definition for PC1 devices in FR2b.
2.4 Influence of Noise
Based on empirical analysis of our test system, this is the influence of noise proposed for the following test cases.
	Test case
	Frequency range
	Relaxation [dB]
	Influence of noise [dB]

	MOP-EIRP
	FR2a
	0 (agreed in [3])
	0.13 (agreed in [3])

	
	FR2b
	0
	0.2

	MOP-TRP
	FR2a
	0 (agreed in [3])
	0.13 (agreed in [3])

	
	FR2b
	0
	0.2

	MOP-Spherical
	FR2a
	0
	0.2

	
	FR2b
	0
	0.35

	MPR
	FR2a
	0
	0.1

	
	FR2b
	0
	0.3

	Minimum output power
	FR2a
	0
	0.3

	
	FR2b
	0
	0.6

	OFF power – TRP
	FR2a
	Same as defined for PC3 in Table B.2.2.27-1

	
	FR2b
	Same as defined for PC3 in Table B.2.2.27-1

	ACLR (ACP)
	FR2a
	0
	0.150.5

	
	FR2b
	0
	0.31.0

	Rx spurious
	6GHz <=f<=20GHz
	Same as defined for PC3 in Table B.2.2.27-1

	
	20GHz<=f<=40GHz
	Same as defined for PC3 in Table B.2.2.27-1

	
	40GHz<=f<=80GHz
	Same as defined for PC3 in Table B.2.2.27-1


Table 1. Proposed influence of noise for PC1 devices for MOP tests.
Regarding ACLR test, it is worth to remark that analysis made in [3] was not correct because it covered the worst MPR case. However, ACLR test covers a subset of configurations of the MPR test and none on those covered by ACLR test correspond to the worst MPR cases.
[bookmark: _Ref117085990]Proposal 4. For PC1 devices, for the test cases listed in table 1, agree influence of noise proposed in it.
Given that no relaxation would be required for ACLR test case and that influence of noise would be lower than 1dB, the TT formula used for PC3 should be updated for PC1 as follows:
TT = max(R, ΔSNRmr+0.65 x (MTSUIFF- ΔSNRmr1.0)) -R + TT due to metric change

And similarly for Minimum output power test case, the TT formula used for PC3 should be updated for PC1 as follows:
TT = max(R, ΔSNRmr + 0.65 x (MTSUIFF – ΔSNRmr1.0)) -R

[bookmark: _Ref116556229]Proposal 5. For PC1 devices, in ACLR test case, define TT = ΔSNRmr + 0.65 x (MTSUIFF - ΔSNRmr) + TT due to metric change.

[bookmark: _Ref116572607]Proposal 6. For PC1 devices, in Minimum output power test case, define TT = ΔSNRmr + 0.65 x (MTSUIFF - ΔSNRmr).

2.4.1 Test Method consideration for SEM and Tx Spurious emission tests
For these TRP based test cases were test limit is absolute and independent from the power class, the analysis made in  [3] implicitly suggests that, in order to minimize the influence of noise, the test method will adapt the test system input paths for every measurement point of the measurement grid depending on the total power measured at that point rather than fixing the path for the max peak EIRP. In that line, the action AP#96.32 “Study the maximum percentage of grids with EIRP > 43 dBm acceptable for antenna pattern assumptions in SEM, General Tx Spurious, and Spurious co-existence” was created.
For grid points with EIRP up to 43dBm, PC3 max peak EIRP, the assumed SNR for PC3 in [9] can be considered. For grid points with EIRP > 43dBm no consensus is reached. In table below, the existing proposals are summarized.
	Test case
	Frequency range
	Anritsu
	Keysight
	R&S

	SEM
	FR2a
	-7.9dB [3]
	-6dB
	TBD

	
	FR2b
	TBD
	-8dB
	TBD

	General Tx Spurious
	6GHz <=f<12.5GHz
	Same as PC3 [3]
	Same as PC3
	TBD

	
	12.5GHz<=f<66GHz
	-5dB [3]
	-4dB
	TBD

	
	66GHz<=f<=80GHz
	Same as PC3 [3]
	Same as PC3
	TBD

	Tx spurious Co-existence
	n260
(Aggressor band : n257, n261)
	TBD
	TBD
	TBD

	
	n257, n261
(Aggressor band : n260)
	TBD
	TBD
	TBD

	
	23.6 GHz ≤ f  ≤ 24.0GHz
	-9dB [3]
	-6dB
	TBD

	
	36 GHz ≤ f  ≤ 37GHz
	TBD
	TBD
	TBD

	
	57 GHz ≤ f  ≤  66GHz
	TBD
	Same as PC3
	TBD


Table 2. Proposed SNR assumption for grid points with EIRP > 43dBm.

	% of grid points with EIRP > 43dBm
	SEM (FR2a, SNR = -6dB with EIRP > 43dBm / SNR = 8.14dB otherwise)
	SEM (FR2b, SNR = -8dB with EIRP > 43dBm / SNR = 6dB otherwise)
	General Tx Spurious (12.75 GHz  f < 66 GHz, 
SNR = -4dB with EIRP > 43dBm / SNR = 10dB otherwise)

	2%
	0.9
	1.37
	0.6

	4%
	1.16
	1.74
	0.78

	6%
	1.41
	2.08
	0.95

	8%
	1.64
	2.4
	1.12

	10%
	1.86
	2.69
	1.27

	12%
	2.08
	2.08
	1.43

	14%
	2.28
	3.22
	1.58

	16%
	2.47
	3.46
	1.72


Table 3. Proposed Influence of noise depending on the % of grid points with EIRP > 43dBm.
In analysis made in [10], presented in this meeting, it is proposed to consider 6% as the maximum number of grid points with EIRP exceeding 43dBm.  
Despite both the maximum percentage of grids with EIRP > 43 dBm acceptable for antenna pattern assumptions in SEM and the assumed SNR for those points are still TBC, analysis in table 3 above suggests that it will easily exceed 1dB.  It is proposed then to redefine TT for SEM in a way that influence of noise is fully considered over the test limit.
[bookmark: _Ref115975140]Proposal 7. For SEM test, for PC1 case, proposed to define TT = Influence of Noise + 0.65*(MTSU – Influence of Noise).
Similar situation happens with General Tx Spurious test case. In this case current TT = 0dB. It is proposed to consider here at least the influence of noise.
[bookmark: _Ref115975146]Proposal 8. For General Tx Spurious test, for PC1 case, proposed to define TT = Influence of Noise.
By the way, in [2] proposal 1, it was agreed that MU factors related to mismatch, RF power measurement equipment, amplifiers and influence of noise for SEM and TX spurious test cases should be postponed for FFS. The argument was that the appropriate configuration in the test equipment (paths, gains, filters…) needs to be further analysed to optimize both the quality and the feasibility of the measurement in this tests that, in case of PC1 devices, there is a big difference between the wanted signal level and the unwanted emissions level to be measured, in some cases quite close in frequency to the wanted signal.
After further analysis, even if the specific test system configuration will be effectively different when PC1 is tested compared to testing PC3, our understanding is that MU factors related to mismatch, RF power measurement equipment and amplifiers can be the same for PC1 than for PC3. 
[bookmark: _Ref116391619]Proposal 9. MU factors related to mismatch, RF power measurement equipment and amplifiers for SEM and TX spurious test cases for PC1 to have the same values agreed for PC3.

2.5 Influence of TRP measurement grid 
Refer to [11] for a specific proposal on this factor for spurious emissions tests.
2.6 OBW test
After further checking, we conclude no special treatment is required for PC1 and hence values from PC3 can be reuse.
[bookmark: _Ref116393597]Proposal 10. For OBW test, reuse MU and TT from PC3 to PC1.


3. Conclusion
The following observations and conclusions were made in this contribution. 
Proposal 1. Remove [ ] for MU and TTs defined for PC1 for FR2a and NTC for MOP-EIRP, MOP-TRP, REFSENS, OFF power, Frequency Error, ACS and IBB test cases.
Proposal 2. Define MU and TT for PC1 in ETC without making any special consideration compared to a PC3 device fitting the same QZ size.
Proposal 3. Not to delay unnecessarily the MU and TT definition for PC1 devices in FR2b. 
Proposal 4. For PC1 devices, for the test cases listed in table 1, agree influence of noise proposed in it.
Proposal 5. For PC1 devices, in ACLR test case and Minimum o, define TT = ΔSNRmr + 0.65 x (MTSUIFF - ΔSNRmr) + TT due to metric change.
Proposal 6. For PC1 devices, in Minimum output power test case, define TT = ΔSNRmr + 0.65 x (MTSUIFF - ΔSNRmr).
Proposal 7. For SEM test, for PC1 case, proposed to define TT = Influence of Noise + 0.65*(MTSU – Influence of Noise).
Proposal 8. For General Tx Spurious test, for PC1 case, proposed to define TT = Influence of Noise.
Proposal 9. MU factors related to mismatch, RF power measurement equipment and amplifiers for SEM and TX spurious test cases for PC1 to have the same values agreed for PC3.
Proposal 10. For OBW test, reuse MU and TT from PC3 to PC1.
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