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1 Introduction
In RAN4 #99-e meeting, there were some discussions on measurement uncertainty(MU) for NR UE radiated emission(RE) testing, and the WF [1] were agreed, in which:
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: 3dB
· 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 NB BS only).
In RAN4 #100-e meeting, there were some discussions on MU for NR UE and BS radiated emission testing between 12.75GHz and 26GHz, and the draft CR [2] for NR UE RE MU were agreed. However, the draft CR for MU for NR BS was not agreed due to company’s comments said there are no TBD like NR UE in NR BS EMC specification and it should be resolved in Rel-18 umbrella EMC WID proposal[3].
In this contribution, we will continue the discussion about RE MU for NR BS.
2 Discussion
As we can see from the WF, it was stated that: Additionally, applicability analyses of the above MU value for EMC specifications is welcome (initial CR was related to NB BS only). Therefore, in our understanding, it was not preclude any discussion or corrections on the MU values for NR BS via initial CRs, which means it should be treated via maintenance work in TEI WID, rather in Rel-18 umbrella  EMC WID proposal[3].
In addition, the objectives in the umbrella EMC WID proposal[3] related to BS side only focus on the MSR test simplification, we don’t think the TEI maintenance works should be included in this umbrella EMC WID proposal[3].
When we look at the TS38.124[4], the reason for the definition of MU for 12.75GHz~26GHz mainly because the spurious emission requirements have already defined for the frequency range of 12.75GHz~26GHz in TS38.101-1[5] while TBD is kept in [4], which are listed below:
The general conducted spurious emission requirements in TS38.101-1 [5] is shown in the following table:
[image: ]
The radiated spurious emission requirements in TS38.124 [4] is shown in the following table:
[image: ]
Draft CR[2] gives the uncertainty of radiated spurious emission for NR UE from 12.75GHz to 26 GHz, as shown in the following table.
[image: ]
Observation 1: The highest measurement frequency for radiated spurious emission in TS38.124 is 26 GHz, which is consistent with the highest measurement frequency of conducted spurious emission in TS38.101-1. The MU of radiated spurious emission for NR UE EMC from 12.75 GHz to 26 GHz is defined to be 6dB.
Similar situation can be found for TS 38.113[7], where:
The general conducted spurious emission requirements for NR FR1 BS Category B in TS38.104 [6] is shown in the following table:
[image: ]
The radiated spurious emission requirements for NR FR1 BS in TS 38.113 [7] is shown in the following table:
[image: ]
The MU of radiated spurious emission in  TS38.113[7] is shown in the following table.
[image: ]
Observation 2: The MU of radiated spurious emission for NR BS EMC above 12.75 GHz is not specified in TS38.113, which is not consistent with the spurious emission in TS38.104. 
Therefore, we think it is necessary to add the MU values for the frequency range above 12.75GHz, otherwise, the EMC test for the frequency range above 12.75GHz may not be carried out due to the frequency range is only defined up to 12.75GHz in TS38.113, also the MU values above 12.75GHz are missing.
In last meeting, It was agreed that RAN4 only focus on the MU values from 12.75GHz to 26GHz for UE EMC radiated spurious emission requirement. For >26GHz, the MU would not be discussed. So here we also only focus on the frequency range from 12.75GHz to 26GHz, and it is proposed the same MU values, i.e. 6dB, can be applied for NR BS radiate emission requirements testing.
Proposal 1: It is recommended that the highest measurement frequency of NR BS EMC radiated spurious emission be 26 GHz, consistent with the conducted spurious emission in TS38.104 .
Proposal 2:  6dB uncertainty value is proposed for the NR BS EMC radiated spurious emission testing from 12.75 GHz to 26GHz.
3 Conclusion
[bookmark: OLE_LINK1]In this paper, we give some discussion on NR BS RE frequency zone and MU, and  the proposals is below: 
Observation 1: The highest measurement frequency for radiated spurious emission in TS38.124 is 26 GHz, which is consistent with the highest measurement frequency of conducted spurious emission in TS38.101-1. The MU of radiated spurious emission for NR UE EMC from 12.75 GHz to 26 GHz is defined to be 6dB.
Observation 2: The MU of radiated spurious emission for NR BS EMC above 12.75 GHz is not specified in TS38.113, which is not consistent with the spurious emission in TS38.104. 
Proposal 1: It is recommended that the highest measurement frequency of NR BS EMC radiated spurious emission be 26 GHz, consistent with the conducted spurious emission in TS38.104 .
Proposal 2:  6dB uncertainty value is proposed for the NR BS EMC radiated spurious emission testing from 12.75 GHz to 26GHz.
4 Reference
[1] R4-2108469, WF on maximum measurement uncertainty for Effective radiated RF power between 12.75 GHz and 26 GHzs,	Huawei
[2] R4-2115663,	Draft CR to TS38.124: MU value for the effective radiated RF power between 12.75GHz and 26 GHz, Rel-15,	Huawei
[3] R4-2015116, New WID proposal on RAN4 Rel-17 EMC enhancement,Ericsson, Xiaomi
[4] 3GPP TS 38.124: "NR; ElectroMagnetic Compatibility (EMC) requirements for mobile terminals and ancillary equipment"
[5] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone"
[6] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception"
[7] 3GPP TS 38.113: "NR; Base Station (BS) ElectroMagnetic Compatibility (EMC)"




	 1/2
image6.png
Table 8.2.1.4-1: Maximum measurement uncertainty (BS)

Parameter

Uncertainty for EUT

Uncertainty for EUT

ension<1m_| _dimension >1 m
Effeciive radiated RF_power between 30 MHz 0 160 MHz EX] +6dB
Effective radiated RF power between 180 MHz to4 GHz EX:] *6dB
Effective radiated RF_power between 4 GHz t0 12,75 GHz EX:] =5 dB (NOTE)
Field strength between 30 MHz to 12,75 GHz EX:] =6dB

NOTE:  This value may be reduced to £6 dB when further information on the potential radiation

characteristic of the EUT is available.





image1.png
Table 6.5.3.

Requirement for general spurious emissions limits

Frequency Range Waximum Weasurement NOTE
Level bandwidth

T KAz < 150 Kz 36 dBm, Tz

50 Kz < 1< 30 MHz =36 dBm 0 kFz

30 Mz <7< 1000 MFz |36 dBm 00 kilz

TGHz <T<12.75 GHz =30 dBm Nz 7

=25 dBm Mz 3

275 Gz £ 1< 5%

harmonic of the upper

frequency edge ofthe 30 dBm 1MHz 1
UL operating band in

Ghz
275 GRz <1< 26 Gz |30 dBm Tz 7

NOTE - Applies for Band that the upper frequency edge ofthe UL Band more

than 2.69 GHz

NOTE 2: Applies for Band that the upper frequency edge ofthe UL Band more

than 5.2 GHz

NOTE 3: Applies for Band n41, CA configurations including Band n41, and EN-
DC configurations that include n41 specified in clause 5.28 of TS

38.101-3 [3] when NS_04 is signalled.

NOTE 4: Does not apply for Band nd1, CA configurations including Band nd1,
and EN-DC configurations that include nd1 specifiedin subdause 5,28
OfTS 381013 [3] when NS 04 is signalled
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Table 8.2.4-1: Radiated spurious emissions requirements for UE equipment supporting operations in

FR1
Frequency range Waximum Tevel Weasurement Notes
(dBm) bandwidth
30 Mz < 1< 1000 Wiz 36 00 kz
TGHz << 12.75 GHz 30 TNz 3
25 Tz 3
275 Gz £ 1< 57 harmonic ofthe upper frequency edge S0 Py 1
ofthe UL operating band in GHz
275 Gz <1 <26 GHz 30 Tz 7

WOTE T Applies for Band that the upper frequency edge ofthe UL Band more than 2.69 Gz

NOTE 2 Applies for Band that the upper frequency edge ofthe UL Band more than 5.2 GHz

NOTE 3 As specifiedin TS 38.101-1 [3]: Applies for Band nd1, CA configurations including Band n41, and EN-DC
configurations that include nd1 specified in clause 528 of TS 38.101-3 [3] when NS_04 is signalled.

NOTE 4:  As specifiedin TS 38.101-1 [3]: Does not apply for Band n41, CA configurations including Band n41, and EN-
'DC configurations that include n41 specified n clause 528 of TS 38.101-3 [3] when NS_04 is signalled





image3.png
Table 8.2.5-1: Maximum measurement uncertainty

Parameter Maximum MU
Uncestainty(NOTE)

[Effeciive radiated RF power between 30 Mz and 180 Mz 6 B

[Effective radiated RF power between 180 Mz and 1275 GHz__|3 dB

[Effeciive radiated RF power between 1275 GHz and 26 GHz |6 dB7B8D.

INGTE. _These MU values estimates and are not based on the MU budget calculalions
For more background on MU derivation analyses refer to CISPR 16-4-2 [23]
and ETSI TR 100 028-1 [24]
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Table 6.6.5.2.1-2: General BS transmitter spurious emission limits in FR1, Category B

Spurious frequency range Basic limit | Measurement Notes
‘bandwidth
T kFz — 150 Kz Kz Tote 1. Note 4
50 Kz = 30 MFz 36 dBm 0 kFz Note 1. Note 4
30 MHz —1 GHz 00 kilz Tote 1
1 Ghz -~ 12.75 GHz Nz Tote 1. Note 2
2.75 GHz — 5° harmonic of the 30 dBm TMHz Tote 1. Note 2, Note 3
upper frequency edge ofthe DL
operating band in GHz
1275 Gz - 26 Gz 30 dBm Tz Tote 7. Note 2, Note 5

T Weasurement bandwidths as in TU-R SV 329 [2]. 4.1
NOTE 2 Upper frequency as in ITU-R SM 329 [2], 52 5table 1
3: This spurious frequency range applies only for aperating bands for which the 5% harmonic of

the upper frequency edge ofthe DL operating bard is reaching beyond 12.75 GHz
NOTE 4: This spurious frequency range apples only to BS type 1-C and BS type 1-H.

NOTE 5:_Applies only for band ndé.
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‘Table 8.2.1.3-1: Limits for radiated emissions from B3>

Frequency range op. Field strengthat 3m | Field stengthat | Reference | Notes
(dBm) (dByVim) 10m bandwidth
(NOTE 4) (dByVim)
(NOTE 4)
30 WFiz < 7< 1000 Mz 36 654 NOTE 5) 54.9 (NOTE 5) 00 kiz
TGHz <7< 1275 GHz 30 674 "Not applicable TNz
1275 GRz <7< 5% 30 574 ‘Not applicable TMFz | NOTET
harmonic ofthe upper
frequency edge ofthe
DL operating band in
GHz
Fouou-Alosge <7< | Notdefined ot defined ot defned Notdefined | NOTE
Fowngs +Afoaue 23
NOTE 1

ofthe DL operating band is reaching beyond 12.75 GHz

NOTE 2.

operating bands apply.
NOTE 3: Afpaue is defined in clause 6.6.1 of TS 38.104 [2]

NOTE 4:

FSOATS or FAR for frequencies above 1 GHz.

NOTE 5.

“This frequency range applies only for operating bands forwhich the 5th harmonic ofthe upper frequency edge

ForBS capable of multi-band operation. the frequency ranges relating to the RF bandwidths of all supported

Tive field strength measurements shall be conducted on OATS or SAC for frequencies up to 1 GHz, or on

Limits for radiated emissions are translated fromthe e.r.p. limit of -36 dBminto the field strength limit of

61.4 dByV/m (at 3m) or 50.9 dByV/m (at 10m). and increased by the site gain value of4 dB. The value ofthe

site gain is based on [TU-R Recommendations SM.329 [24]





