[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk68165337][bookmark: _Toc5938268][bookmark: _Toc9865820][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 100-e	R4-2114395
Electronic Meeting, August 16-27, 2021


Source: 	Huawei
Title: 	Discussion on the MU value for the effective radiated RF power measurements between 12.75GHz and 26 GHz
Agenda Item:	5.1.3
Document for:	Discussion 
1 Introduction
During previous RAN4#99-e meeting, CR to TS 38.124 on TBD removal for the maximum measurement uncertainty for measurements above 12.75GHz was discussed in [1, 2]. Based on the discussion, WF was approved in [3], as follows: 
	Interested companies are encouraged to provide further analysis and motivation for the maximum measurement uncertainty for effective radiated RF power measurements between 12.75 GHz and 26 GHz, considering the following options:
· Option 1: 3 dB
· Option 2: 6 dB

Other options are not precluded. As this topic is related to Rel-15 specification, aim to conclude on this topic during RAN#100-e meeting. 
Additionally, applicability analyses of the above MU value for EMC specifications is welcome (initial CR was related to NR BS only).


 
In this contribution we provide further discussion on the maximum MU value selection for the measurements of the effective radiated RF power in frequency range 12.75 – 26 GHz.
2 	Discussion
2.1 MU values analysis
[bookmark: _MailEndCompose]Referring to the Rel-15 version of the NR UE EMC specification TS38.124, there is still TBD for the maximum measurement uncertainty values for measurements of the effective radiated RF power in frequency range 12.75 – 26 GHz. This measurement is performed at the enclosure port of the NR UE.
The above referred table is extracted below for refrence: 
Table 1
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Referring to the latest ETSI EN 301 908-1v13.1.1 specification [4], similar table with the MU values is captured in annex D, but the MU value above 12.75GHz is not defined. 
Table 2
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As it is not allowed to keep TBDs in the frozen specification, it is necessary to replace the TBD value with a concrete MU value. Based on the discussion last RAN4 meeting, the following two option were defined for the MU value for the effective radiated RF power measurements between 12.75GHz and 26 GHz: ±3 dB, or ±6 dB. Below we collect some related observations.
1. 3dB: 
0. Referring to the table 1, there is a Note saying that it is allowed to use test system with the MU values higher than those specified in TS 38.124, table 8.2.5-1:
“If the Test System for a test is known to have a measurement uncertainty greater than that specified in table 8.2.5-1, this equipment can still be used, provided that an adjustment is made follows:
Any additional uncertainty in the Test System over and above that specified in table 8.2.5-1 is used to tighten the Test Requirements - making the test harder to pass. This procedure will ensure that a Test System not compliant with table 8.2.5-1 does not increase the probability of passing an EUT that would otherwise have failed a test if a Test System compliant with table 8.2.5-1 had been used.”
With the above, selecting 3 dB value as the MU for the effective radiated RF power measurements between 12.75GHz and 26 GHz can be seen as acceptable, i.e. it is not precluded to use test systems with higher MU values.
1. 6dB: 
1. The increased MU for the low frequencies (30 – 180 MHz) for the current ERP measurements is understood to be due to the the measurement not being done in the far field.
1. For 12.75 - 26 GHz: it is felt reasonable to argue that the MU value for the effective radiated RF power measurements between 12.75GHz and 26 GHz frequencies is higher than 3dB as both the measurememt equipment MU as well as the directional measurement accuracy are expected to be larger. Therefore, increasing the MU up to 6 dB may be seen as justified due to higher frequency range. 

As it was not possible to track the derivation of the above maximum MU values, it shall be also noted that the values in TS 38.124 table 8.2.5-1 are considered to be guestimates, and are not considered to be an outcome of the MU budget calculation. This may indicate that we shall not aim for any intermediate values (like e.g. 4 dB) for the maximum MU of the test system. 
Observation 1: 3dB and 6dB MU values for the effective radiated RF measurements are considered to be guestimates, and are not considered to be an outcome of the MU budget calculation.
2.2 	MU value for spurious emissions (TRP)
NOTE:	Values referred in this section are for TRP measurements (not ERP as discussed in 2.1) and shall NOT be used for direct comparison. Those are just to depict general trend of the MU changes with the frequency increase. 
In order to get better understanding of the measurement system uncertainties in the frequency range 12.75 – 26 GHz, MU values analysis for the RF spurious emissions can be referred (despite some differences among the measurement systems differ among the RF spur and EMC radiated emissions).
Referring to the RAN5 specification TS 38.521-1 (NR; UE conformance specification; Radio transmission and reception; Part 1: Range 1 standalone), the following MU values can be found for the radiated spurious emissions measurements of the NR UE: 
Table 3
	Table F.1.2-1: Maximum Test System Uncertainty (MTSU) for transmitter tests
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.5.3.1 Transmitter Spurious emissions
	Quiet Zone size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

±5.14 dB (6GHz ≤ f ≤ 12.75GHz)
±5.14 dB (12.75GHz < f ≤ 23.45GHz)
±5.14 dB (23.45GHz < f < 40.8GHz)
±5.14 dB (40.8GHz ≤ f ≤ 66GHz)
±TBD dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.18-1 in TR 38.903)

	
	
	






Observation: For the TRP measurements of the RF transmitter spurious emissions of the NR UE, there is no increase in the MU values up to 66 GHz. 
3 Conclusion 
Based on the discussion, the following is proposed: 
Proposal 1: agree on the MU value for the effective radiated RF power measurements between 12.75GHz and 26 GHz as [6 dB].
Furthermore, referring to the TS 38.113 section 8.2.1.2, the same MU for the radiated emission measurements above 12.75 GHz shall be also clarified in the BS EMC specification (and possibly other EMC specifications). As there is no “TBD” issue in the TS 38.113, it is proposed to postpone other possible MU clarifications to the Rel-18 umbrella EMC WID.
Proposal 2: limit the correction of the MU value for the effective radiated RF power measurements between 12.75GHz and 26 GHz to the NR UE EMC specification only (due to pending “TBD”).
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Annex D (informative):

Recommended maximum measurement uncertainty

For the test methods, according to the present document, the measurement uncertainty is calculated using expansion

factors as described in clause 5.2. The recommended maximum uncertainty values in table D-1 and table D-2 are based

on such expansion factors.

Table D-1: Maximum measurement uncertainty (UE)

Parameter Uncertainty
Effective radiated RF power between 30 MHz and 180 MHz +6 dB
Effective radiated RF power between 180 MHz and 12,75 GHz +3 dB
Conducted RF power +1dB

Table D-2: Maximum measurement uncertainty (BS and repeater)

Parameter

Uncertainty for
EUT dimension<1m

Uncertainty for
EUT dimension>1m

Effective radiated RF power between 30 MHz to 180 MHz +6 dB +6 dB
Effective radiated RF power between 180 MHz to 4 GHz +4 dB +6 dB
Effective radiated RF power between 4 GHz to 12,75 GHz 16 dB +6 dB
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NOTE:

Table 8.2.5-1: Maximum measurement uncertainty

Parameter Uncertainty
Effeciive radiated RF power between 30 MHZ and 180 MHz 6dB
Effective radiated RF power between 180 MHz and 12.75 GHz |33 dB
Effective radiated RF power between 12.75 GHz and 26 GHz | TBD

If the Test System for a test is known to have a measurement uncertainty greater than that specified in
table 8.2.5-1, this equipment can still be used] provided that an adjustment is made follows;

Any additional uncertainty in the Test System over and above that specified in table 8.2.5-1 is used to
tighten the Test Requirements - making the test harder to pass. This procedure will ensure that a Test
System not compliant with table 8.2.5-1 does not increase the probability of passing an EUT that would
otherwise have failed a test if a Test System compliant with table 8.2.5-1 had been used.




