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Background
In RAN4#109, how to handle the ETSI emission requirement in EN 301 441 specifications [1] for IoT NTN in L+S (b254) was further discussed [2]. It has been agreed to capture the emission limit from EN 301 441 as NS_04N and NS_05N, respectively, for NB-IoT, but the A-MPR values are remained TBD with the following agreement in the WF [2]
Agreement:
· Introducing NS_04N/NS_05N for both category M1 and NB1/NB2
· The corresponding A-MPR requirements remain as TBD for NB1/NB2, and will be specified if receiving sufficient inputs from ETSI 
· The WI is recommended to be closed as planned in Dec 2023
Although the AMPR has been aggreed to be TBD for now, we foresee there are some other issues related to the test of the NS_04N and NS_05N. In particular, we discuss the measurement bandwidth issue of NS_04 and NS_05N in this paper.

1. [bookmark: _Hlk8895418]Background of NS_04N and NS_05N
In RAN4#109, the within the band emission limit from EN 301 441 as NS_04N and NS_05N, where NS_04N covers the out of the band emission limit and also the within the band emission limit for the frequency range of 1 610  MHz to 1 618.25 MHz, while NS_05N covers the within the band emission limit for the frequency range of 1 618,25 MHz to 1 626,5 MHz. 
The “within the band unwanted emission limits” and the “outside band emission unwanted emission limits” in the EN 301 411 specification vs. 3GPP SEM for NB-IoT have been plotted in Fig. 1, respectively. The results are scaled to dBm/30kHz. It can be observed that significant discrepancies between ETSI and 3GPP emission requirements exist, and the ETSI requirement is much more stringent than 3GPP requirements at frequency offsets < ±100 kHz.

[image: ]
Fig. 1. The comparison of ETSI maximum unwanted emissions within the band vs. 3GPP SEM for NB-IoT.


It can be observed from Fig. 1 that up to 30 dB difference between ETSI within the band unwanted emission limit and the 3GPP SEM mask, which implies that a significant A-MPR is needed to help a 3GPP NB-IoT device to meet the ETSI requirement. However, such a high A-MPR is not practical to be used. Therefore, considering the exchange information between ETSI and 3GPP [3],[4],[5] as a temporary solution to the AMPR value, it is also suggested that 3GPP keep the AMPR value as TBD until further information from ETSI is received. 
Observation 1: up to 30 dB difference between the 3GPP general emission mask and the ETSI emission limit can be observed, and RAN4 has aggreed the AMPR value remains TBD until further input from ETSI is received. 
Proposal 1: 3GPP shall  keep the AMPR value as TBD until further information from ETSI is received as agreed in previous meeting. 
1. Measurement bandwidth of NS_04N and NS_05N
Although the AMPR values have been aggreed to be remained TBD untul further inputs from ETSI, another issue that is asccoiated with NS_04N and NS_05N is the measurement bandwidth (MBW). Currently, 30 kHz MBW is specified for NS_04N and NS_05N follows the ETSI EN 301 441. However, based on our measurement,  it has been observed that significant measurement error (a few dB) may appear with 30 kHz MBW with the Guassians filter in the spectrum analyzer. For the general 3GPP emission mask of NTN NB-IoT, a smaller measurement BW is allowed to improve the accuracy of measurement. 
Observation 2: Significant measurement error can be caused by 30 kHz measnurement BW. 
[image: ]
In addtion, the EN 301 441 also allows smaller measurement BW (3 kHz) for within the band emission limit. 
[image: ]
Observation 3: Smaller MBW (smaller than 30 kHz) is allowed for 3GPP general emission limit of NTN NB-IoT and ETSI EN 301 441 to improve the measurement accuracy. 
Therefore, for the purpose of imrpvoing measurement accuracy, the following note is suggested to be added for NS_04N and NS_05N:
Note. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

Proposal 2:  Allow smaller MBW for NS_04N and NS_05N by adding the following note to NS_04N and NS_05N.
Note. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
1. Conclusion
In this contribution, we make the following observations and conclusions: 
Observation 1: up to 30 dB difference between the 3GPP general emission mask and the ETSI emission limit can be observed, and RAN4 has aggreed the AMPR value remains TBD until further input from ETSI is received. 
Observation 2: Significant measurement error can be caused by 30 kHz measnurement BW. 
Observation 3: Smaller MBW (smaller than 30 kHz) is allowed for 3GPP general emission limit of NTN NB-IoT and ETSI EN 301 441 to improve the measurement accuracy. 
Proposal 1: 3GPP shall  keep the AMPR value as TBD until further information from ETSI is received as agreed in previous meeting. 
Proposal 2:  Allow smaller MBW for NS_04N and NS_05N by adding the following note to NS_04N and NS_05N.
Note. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
1. References
[1] ETSI EN 301 441 V2.1.1 (2016-06): “Satellite Earth Stations and Systems (SES); Harmonised Standard for Mobile Earth Stations (MES), including handheld earth stations, for Satellite Personal Communications Networks (S-PCN) operating in the 1,6 GHz/2,4 GHz frequency band under the Mobile Satellite Service (MSS) covering the essential requirements of article 3.2 of the Directive 2014/53/EU”
[2] R4-2321817	WF on IoT_NTN_FDD_LS_band	MediaTek
[3] R4-2314891	LS on 3GPP NTN requirements and potential impact on specification work in ETSI TC SES  Qualcomm
[4] R4-2317932	LS reply on 3GPP NTN requirements and potential impact on specification work in ETSI TC SES	ETSI TC SES
[5] R4-2321814	LS on blocking requirements for extended L band	Inmarsat



image1.png
PSD (dBm/30kHz)

30,00

25,00

20,00

15,00

10,00

5,00

0,00

-5,00

-10,00

-15,00

-20,00

-25,00

-30,00

-35,00

-40,00

—=— 3GPP NB-loT mask

—< Maximum unwanted emissions within the band 1 618,0 MHz to 1 626,5 MHz

(ETSI EN 301 441 v2.1.1) --> NS_O5N
——Maximum unwanted emissions within the band 1 610,0 MHz to 1 618,25 MHz

(ETSI EN 301 441 v2.1.1) --> NS_04N
—+—Maximum unwanted emissions outside the band 1 610 MHz to 1 626,5 MHz and

the band 1 626,5 MHz to 1 628,5 MHz ( (ETSI EN 301 441 v2.1.1)) --> NS_04N

0,00 100,00 200,00 300,00 400,00 500,00 600,00 700,00 800,00 900,00 1000,00

frequency offset (kHz)




image2.png
NOTEI:

Table 6.5B.3.2-1: Category NB1 and NB2 UE spectrum emission mask

Afooe (kHz) Emission Measurement
limit (dBm) bandwidth
+0 26 30 kHz
+ 100 -5 30 kHz
+ 150 -8 30 kHz
+ 300 -29 30 kHz
+ 500-1700 -35 30 kHz

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
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Table 4: Maximum unwanted emissions within the band 1 610,0 MHz to 1 626,5 MHz
and the band 1 626,5 MHz to 1 628,5 MHz of MES operating such that the nominated bandwidth
is entirely or partially contained in the frequency band 1 618,25 MHz to 1 626,5 MHz

Carrier - on
Frequency offset (kHz) EIRP (dBW) Measurement bandwidth (kHz) Measurement
(see note 1) (see note 3) (see note 2) method
0to 160 -35 30 Average
160 to 225 -3510 -38,5 30 Average
225 to 650 -38,5t0 -45 30 Average
650 to 1 365 -45 30 Average
1365 to 1 800 -53 to -56 30 Average
1800 to 16 500 -56 30 Average

INOTE 1: Frequency offset is determined from:

i) the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system
operating in another operational band within the band 1 610 MHz to 1 626,5 MHz. The frequency
offset is measured in the direction of the adjacent MSS system;

ii) the upper edge of the nominated bandwidth of the carrier under test for emissions within the band
1626,5 MHz to 1 628,5 MHz.

NOTE 2: The measurement bandwidth used may be 3 kHz if the unwanted EIRP limits are reduced
correspondingly.
INOTE 3: _Linearly interpolated in dBW vs. frequency offset.





