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Introduction 
Work item for LTE IoT NTN covering requirements for NB-IoT and eMTC over NTN was formally completed in RAN#98. However, some fundamental emission issues are still under discussion in maintenance. In this contribution we address ETSI requirements..


Discussion

In RAN4#106bis-e ETSI requirements were discussed and especially the need to consider additional requirements for band n255 as specified in ETSI EN 301 681 [2] was one of the key items. As observed in previous meeting, ETSI EN 301 681 contains emissions requirements which are more stringent than 3GPP general requirements, and these requirements are applicable both immediately outside the operating as well as in-band. 
Observation 1: ETSI EN 301 681 emission requirements cover both out-of-band as well as in-band requirements.
Secondly, unwanted emission requirements in ETSI EN 301 681 cover frequencies from 30 MHz to 12 750 MHz, and some frequency ranges include additional requirements for measurement method including peak hold measurement and specific measurement averaging times, as seen in Table 3 which is copied from ETSI EN 301 681.
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Observation 2: ETSI EN 301 681 includes peak hold emission measurements as well as requirements for measurement averaging time for specific frequency ranges.
The inband emission requirements are reproduced below from ETSI EN 301 681. Comparison to 3GPP requirements is shown in Figures 1 – 4 below. 
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Figure 1: Comparison of ETSI EN 301 681 in-band emissions to Cat M1 UE 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison. The same limit applies above the operating band.
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Figure 2: Comparison of ETSI EN 301 681 in-band emissions to NB-IoT 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison. The same limit applies above the operating band.
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Figure 3: Comparison of ETSI EN 301 681 OOB emissions below the operating band to Cat M1 UE 3GPP general requirements. The figure illustrates the magnitude difference while the emission limit is in reality below the RF channel.
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Figure 4: Comparison of ETSI EN 301 681 OOB emissions below the operating band to NB-IoT UE 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison. The figure illustrates the magnitude difference while the emission limit is in reality below the RF channel.

From the Figures it can be seen that both in-band and out-of-band emission requirements in ETSI EN 301 681 are more stringent than 3GPP requirements for both cat M1 as well as for NB-IoT. 
Observation 3: Both in-band and out-of-band emissions of ETSI EN 301 681 are more stringent than 3GPP general requirements. This applies for both NB-IoT and Cat M1 UEs.
Possible solutions to address the issue include guard band and A-MPR. However, it is not obvious that even if 3GPP would specify guard band and/or A-MPR it would result in a reasonable system in the end. Guard band, especially if needed even between neighbour channel within band, would greatly reduce the efficiency of the spectrum usage which is naturally not desirable. 
A-MPR on the other hand would negatively impact the uplink link budget, which is in all cases tight due to distance between UE and satellite.
Observation 4: Both candidate solutions of guard band and A-MPR are harmful for the system efficiency.
In the overall consideration also the other additional requirements like in-band blocking, ACS, carrier leakage etc. which were discussed in [3] should be taken into account. Similar discussion has also been taking place for LS-band [4]. These requirements are also different from 3GPP requirements and may be setting design constraints for UE. As such, it is preferable to have the requirements as optional. To facilitate this, a new operating band would be needed, and ETSI requirements could be captured for that band. This would result in having a global band 255 which do not cover ETSI requirements, and UEs designed for ETSI region could choose to support this band.
Parallel to the specification efforts, it was agreed in [1] to send an LS to ETSI. We have provided a draft in the appendix of this document.
Proposal 1: Given the large discrepancies between ETSI EN 301 681 and 3GPP requirements, send an LS to ETSI TC SES as provided in Appendix to request to consider possibilities to reduce the misalignment between 3GPP and ETSI standards.  
Proposal 2: Consider defining a new operating band for which ETSI requirements are captured.


Conclusions

In this contribution the status of ETSI requirements for NTN UEs and handling of the requirements in 3GPP was discussed. Following observations and proposals were made.
Observation 1: ETSI EN 301 681 emission requirements cover both out-of-band as well as in-band requirements.
Observation 2: ETSI EN 301 681 includes peak hold emission measurements as well as requirements for measurement averaging time for specific frequency ranges.
Observation 3: Both in-band and out-of-band emissions of ETSI EN 301 681 are more stringent than 3GPP general requirements. This applies for both NB-IoT and Cat M1 UEs.
Observation 4: Both candidate solutions of guard band and A-MPR are harmful for the system efficiency. It is unclear if 3GPP specified guard band is accepted to be used by local regulator.
Proposal 1: Given the large discrepancies between ETSI EN 301 681 and 3GPP requirements, send an LS to ETSI TC SES as provided in Appendix to request to consider possibilities to reduce the misalignment between 3GPP and ETSI standards.  
Proposal 2: Consider defining a new operating band for which ETSI requirements are captured.
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3GPP TS 36.102
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1. Overall Description:
RAN4 has observed misalignments between ETSI and 3GPP requirements for NTN UEs. RAN4 would like to ask ETSI SES whether there are possibilities to align the requirements closer to each other to take advantage of the 3GPP ecosystem also in countries following ETSI standard. Therefore, RAN4 requests RAN to forward the below LS text to ETSI TC SES.
3GPP has recently created specifications for non-terrestrial networks (NTN) both for LTE and NR-based systems. The frequency ranges within the current 3GPP scope are shown in Table 1 and within these frequency ranges system bandwidth can range from 200 kHz up to 20 MHz.  

Table 1: Frequency ranges for 3GPP NTN operation
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1980 MHz
	–
	2010 MHz
	2170 MHz
	–
	2200 MHz
	FDD

	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	1610 MHz
	–
	1626.5 MHz
	2483.5 MHz
	–
	2500 MHz
	FDD

	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD



3GPP aims to create globally harmonized specifications to facilitate taking advantage of a single ecosystem. During the specification work it was observed that ETSI requirements for these frequency ranges use different requirements, including different metrics, compared to 3GPP requirements. It was also observed that ETSI requirements may be based on more narrowband systems compared to LTE and NR and some emission requirements use very narrow measurement bandwidths. LTE and NR air interfaces are different from TDMA/MF-TDMA and therefore adjusted or new requirements could be applicable for LTE and NR operation.

These requirements would be setting design constraints either for the UE and/or UE test system, harming the availability and/or performance of 3GPP ecosystem in ETSI region. As an example, 3GPP has been discussing the need to specify additional guard band to extend the system bandwidth and the need to allow lower transmission power to meet ETSI requirements. Both of these measures will impact the overall system efficiency, thus limiting the NTN performance in countries which comply to the ETSI specifications. 

Latest 3GPP UE RF specifications for NTN are attached for reference.

3GPP RAN4 respectfully requests ETSI TC SES to assess whether the current ETSI TC SES requirements also address wideband systems. Based on this assessment, and in order to consider the possible use of 3GPP air interfaces, 3GPP RAN4 kindly asks if there are any possibilities to reduce the misalignment between 3GPP and ETSI standards or new requirements could be developed to account for LTE and NR operation.  

2. Actions:
To 3GPP RAN.
ACTION: 3GPP RAN4 respectfully requests RAN to forward the LS to ETSI TC SES.

[bookmark: _Hlk135074664]To ETSI TC SES.
ACTION: 3GPP RAN4 respectfully requests ETSI TC SES to assess whether the current ETSI TC SES requirements also address wideband systems. Based on this assessment, and in order to consider the possible use of 3GPP air interfaces, 3GPP RAN4 kindly asks if there are any possibilities to reduce the misalignment between 3GPP and ETSI standards or new requirements could be developed to account for LTE and NR operation.  

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting#108		 		 21st – 25th August 2023		Toulouse, France
TSG-RAN4 Meeting#109		9th – 13th October 2023		Xiamen, China
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‘Table 3: Unwanted emissions outside the band 1626,5 MHz to 1 660,5 MHz for MES only capable of
‘transmitting within sub-band 1 frequency band as defined in tabl 1
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[NGTE 1: Inthe band 3 253,0 WHz 013 321.0 MHz the maximum EIRP in one and oy one. 3 WHz
measurement bandwidth shanot exceed 38 GBI, Elsewhere in his band the power imit i table 3
shal be applied
In each of the bands 4 879.5 Mz to 4 981,5 MHz, 6 506,0 MHZ 0.6 642,0 MHz and 8 1325 MHzto
83025 MHz the maximum EIRP in one, and only one, 3 MHZ measurement bandwidih shall not
‘excoed 48 dBIN. Elseuhere n hs band the power imi I able 3 shal be appled

INOTE 2: The average measurement method defined inclause 5.22.3 shal apply except ht an averaging
period of 20 ms shallbe used n the sub-band 1 573,42 MHz to 1 580 42 Mz

INOTE 3: Measurement bandwidths ess than 1 Mz are allowable provided the power n the narower
bancuidin s inegrated over 1 MHz.

INOTE 4: Linearl interpolated in dBW vs. Frequency.

INOTE 5: The power limits specifid i the band 1 624,5 MHz o 1 626,5 MHz require further study. Tis sty is
important to determine whether less siringentimits may enhance spectum effiency and utizaton
immediately above 16265 MHz.

INOTE 6 Peak Hold and Average measurements shal be perfome as specified n clauses 52.2.2 and 5.223.

INOTE 7:For systems empioying COMA,the EIRP lmits shall be decreased by 10 og (N) dB, where N i the
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Table 4a: Maximum unwanted emissions in the bands 1 626,5 MHz to 1 660,5 MHz and
1660,5 MHz to 1 662,5 MHz caused by S-PCN MESs transmitting in the band
1626,5 MHz to 1 660,5 MHz; and maximum unwanted emissions in the bands

1666,0 MHz to 1 668,0 MHz, 1 668,0 MHz to 1 675,0 MHz and 1 675,0 MHz to 1 677,0 MHz
caused by S-PCN MESs transmitting in the band 1 668,0 MHz to 1 675,0 MHz

Frequency Carrier-on state
offset EIRP Measurement Measurement
(KHz) (dBW) bandwidth ‘method
(see note 1) (see note 2) (kHz)
01025 0to-15 3 Average
2510 125 15 10 50 3 Average
125 (0 425 50 3 Average
425 10 1 500 5010 65 3 ‘Average
500 o 36 000 55 30 Average

[NOTE 1 Frequency offset s determined from the edge of the nominated bandwidth:
[NOTE 2:_Linearly interpolated in dBW vs. Frequency offset.





