 

 

 

3GPP TSG RAN5 Meeting #98	 	R5-230220
Athens, Greece, 27th February – 3rd March 2023
Source:		Rohde & Schwarz
Title:	On the uncertainty of the network analyzer
Agenda Item:		5.4.17
Document for:	Discussion and Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In the last meeting, there has been considerable progress on the measurement uncertainty for PC1. For the spurious emissions test cases it has been observed that the uncertainty of the network analyzer is inconsistent between PC3 and PC1. In this paper we propose to remove this inconsistency.
Discussion
In TR 38.903 [1] the uncertainty budgets for transmitter spurious emission test cases and receiver spurious test cases are defined in section B.18.2 and B.25.2, respectively. In Table 1, the values for uncertainty of the network analyzer are summarized for PC3 and PC1.

Table 1: Summary of the network analyzer uncertainty in TR 38.903 [1]
	 
	Frequency Range (GHz)

	 
	6 to 12.75
	12.75 to 23.45
	23.45 to 40.8
	40.8 to 66 
	66 to 80

	PC3
	0.9
	0.9
	1.5
	1.7
	1.7

	PC1
	1.5
	1.5
	1.5
	1.7
	FFS



It is observed that the value deviates between PC3 and PC1 in the frequency ranges 6 GHz to 12.75 GHz and 12.75 GHz to 23.45 GHz. There is no technical reason, why the network analyzer uncertainty should depend on the UE power class.

Observation 1: The MU of the network analyzer deviates between PC1 and PC3 in the spurious emissions test case tables in TR 38.903 [1]. There is no technical reason, why the network analyzer uncertainty should depend on the UE power class.

We propose to resolve this discrepancy by setting the PC3 value equal to the PC 1 value for the uncertainty of the network analyzer. In the following, we discuss the resulting updates of the PC3 test case MU and offset values.




Table 2 contains the update of the offset value for Tx spurious TCs:
Table 2: Typical offset values for coarse TRP measurement Tx spurious
	Grid
	Frequency Range
	Offset Value

	Constant Density
	6 GHz  f < 12.75 GHz
	5.13 5.27

	
	12.75 GHz ≤ f <  23.45GHz
	5.09 5.23

	
	23.45 GHz ≤ f <  40.8GHz
	5.38

	
	40.8 GHz ≤ f <  66GHz
	7.31

	
	66 GHz ≤ f ≤ 80GHz
	7.61

	Constant-Step Size
	6 GHz  f < 12.75 GHz
	5.26 5.40

	
	12.75 GHz ≤ f <  23.45GHz
	5.23 5.36

	
	23.45 GHz ≤ f <  40.8GHz
	5.52

	
	40.8 GHz ≤ f <  66GHz
	7.43

	
	66 GHz ≤ f ≤ 80GHz
	7.73

	NOTE 1:	These offset values are the upper limit values when fine TRP measurement uncertainty of the test system is same as maximum test system uncertainty in Annex F and when using the coarse measurement grid with minimum number of points as specified in Table M.4.5-3.
NOTE 2:	It is allowed to use the offset values derived based on test system’s actual measurement uncertainty budget and denser measurement grid as specified in Table M.4.5-3.




Table 3 shows the proposed update of the offset value for the Rx spurious TC.
Table 3: Typical offset values for coarse TRP measurement Rx spurious
	Grid
	Frequency Range
	Offset Value

	Constant Density
	6 GHz  f < 12.75 GHz
	5.25 5.38

	
	12.75 GHz ≤ f < 23.45GHz
	5.21 5.35

	
	23.45 GHz ≤ f < 40.8GHz
	5.49

	
	40.8 GHz ≤ f < 66GHz
	7.31

	
	66 GHz ≤ f ≤ 80GHz
	7.61

	Constant-Step Size
	6 GHz  f < 12.75 GHz
	5.38 5.51

	
	12.75 GHz ≤ f < 23.45GHz
	5.34 5.48

	
	23.45 GHz ≤ f < 40.8GHz
	5.62

	
	40.8 GHz ≤ f < 66GHz
	7.43

	
	66 GHz ≤ f ≤ 80GHz
	7.73

	NOTE 1:	These offset values are the upper limit values when fine TRP measurement uncertainty of the test system is same as maximum test system uncertainty in Annex F and when using the coarse measurement grid with minimum number of points as specified in Table M.4.5-3.
NOTE 2:	It is allowed to use the offset values derived based on test system’s actual measurement uncertainty budget and denser measurement grid as specified in Table M.4.5-3.





Table 4 presents the proposed update of the MU and MTSU.
Table 4: Update of Maximum Test System Uncertainty (MTSU)
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.5.3.1 Transmitter Spurious emissions
	Max Device size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

PC3:
±5.14 5.29 dB (6GHz ≤ f < 12.75GHz)
±5.11 5.25 dB (12.75GHz ≤ f < 23.45GHz)
±5.41 dB (23.45GHz ≤ f < 40.8GHz)
±7.42 dB (40.8GHz ≤ f < 66GHz)
±7.72 dB (66GHz ≤ f ≤ 80GHz)

PC1:
±[5.28] dB (6GHz ≤ f < 12.75GHz)
±[5.91] dB (12.75GHz ≤ f < 23.45GHz)
±[6.07] dB (23.45GHz ≤ f < 40.8GHz)
±[8.09] dB (40.8GHz ≤ f < 66GHz)
±TBD dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.18-1 in TR 38.903)

	6.5.3.3 Additional Spurious emission
	Max Device size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

±5.14 5.29 dB (6GHz ≤ f ≤ 12.75GHz), NS_202
±5.70 5.84 dB (12.75GHz < f ≤ 23.45GHz), NS_202
±6.00 dB (23.45GHz < f < 40.8GHz), NS_202, NS_203
±8.01 dB (40.8GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band), NS_202
	MTSU = 1.00 x MU (from Table B.18-1b in TR 38.903)

	7.9 Spurious emissions
	Max Device size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

PC3:
For Band n257, n258, n260, n261:
±5.50 5.64 dB (6GHz ≤ f < 12.75GHz)
[bookmark: _GoBack]±5.46 5.60 dB (12.75GHz ≤ f < 23.45GHz)
±6.11dB (23.45GHz ≤ f < 40.8GHz)
±7.65dB (40.8GHz ≤ f < 66GHz)
±7.95 dB (66GHz ≤ f ≤ 80GHz)

PC1:
For Band n257, n258, n260, n261:
±[5.63]dB (6GHz ≤ f < 12.75GHz)
±[5.59]dB (12.75GHz ≤ f < 23.45GHz)
±[6.10]dB (23.45GHz ≤ f < 40.8GHz)
±[7.64]dB (40.8GHz ≤ f < 66GHz)
±TBD dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.25-1 in TR 38.903)




Proposal 1: Set the PC3 uncertainty of the network analyzer in the transmitter spurious emissions and receiver spurious test cases equal to that of PC1 and update the MU, MTSU and offset values accordingly. 

Accompanying CRs in [2] and [3] contain the updates for TR 38.903 [1] and TS 38.521-2 [4], respectively.
	Conclusion
In summary, we propose to align the network analyzer uncertainty of PC3 to that of PC1 for spurious emissions transmitter and receiver test cases:
Observation 1: The MU of the network analyzer deviates between PC1 and PC3 in the spurious emissions test case tables in TR 38.903 [1]. There is no technical reason, why the network analyzer uncertainty should depend on the UE power class.

Proposal 1: Set the PC3 uncertainty of the network analyzer in the transmitter spurious emissions and receiver spurious test cases equal to that of PC1 and update the MU, MTSU and offset values accordingly. 
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