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Introduction
This is a text proposal for draft TR on IoT NTN bands, covering initial regulatory aspects and general parameters for Extended L-band (band 253). 
Text Proposal

<<Start of Change >>
[bookmark: _Toc142468874]5 Common band agnostic aspects
[bookmark: _Toc132061274]5.1	System parameters
5.1.1 Operating bands
Table 2: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	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
	

	253
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256




7	FDD band B253 (Extended L-band)
[bookmark: _Toc142468875]7.1	Regulation
[bookmark: _Toc142468876]7.1.1 ETSI EN 301 681
NOTE1: This section will contain a number of corresponding excerpts from ETSI EN 301 381.
NOTE2: The following statement was received by ETSI TC SES Liaison Statement R4-2317932 at RAN4#108bis:
” ETSI TC SES want to clarify that the requirements in the ETSI harmonised standards for earth stations are defined based on and referenced in CEPT regulatory framework or in accordance with ITU recommendations. Current TC-SES ETSI harmonised standards have not yet  considered 3GPP NTN access technology and updates may be needed.
Therefore, it is proposed to create a new work item (NWI) in ETSI in order  to accommodate NTN requirements in harmonised standards. There are already ongoing discussions between ETSI TC SES and ETSI TC MSG groups to find a way forward to capture the 3GPP NTN specifications in ETSI standards.”

Table 1: Mobile Satellite Service (MSS) frequency band 
	Sub-band 
	Transmission path 
	MSS frequency band 

	1 
	MESs transmit 1 
	1 626,5 MHz to 1 660,5 MHz 

	
	MESs receive 1 
	1 525 MHz to 1 559 MHz 

	2 
	MESs transmit 2 
	1 668,0 MHz to 1 675,0 MHz 

	
	MESs receive 2 
	1 518,0 MHz to 1 525,0 MHz 




Table 3a: Unwanted emissions outside the bands 1 626,5 MHz to 1 660,5 MHz and 
1 668,0 MHz to 1 675,0 MHz for MES capable of transmitting within all or any part of sub-band 1 and sub-band 2 frequency bands as defined in table 1 
	Frequency (MHz) 
	Carrier - on state 

	
	EIRP (dBW) 
	Measurement bandwidth 
	Measurement method 
(see note 8) 

	30 to 1 000  
	-66 
	100 kHz 
	Peak Hold 

	1 000 to 1 559  
	-61 
	1 MHz 
	Average 

	1 559 to 1 605,0 
	-70 
	1 MHz (see note 5) 
	Average 
(see note 2) 

	1 605,0 to 1 612,5  
	-70 to -58,5 
(see note 6) 
	1 MHz (see note 5) 
	Average 
 

	1 612,5 to 1 616,5  
	-55 to -50 
(see note 6)  
	1 MHz 
	Average 

	1 616,5 to 1 621,5  
	-50 to -46 
(see note 6) 
	1 MHz 
	Average 

	1 621,5 to 1 624,5  
	-60 
	30 kHz 
	Average 

	1 624,5 to 1 625,0 
	-60 to -57,5  
(see notes 6, 7, 9) 
	30 kHz 
	Average 

	1 625,0 to 1 625,125 
	-57,5 to -57,2  
(see notes 6, 7, 9) 
	30 kHz 
	Average 

	1 625,125 to 1 625,8 
	-57,2 to -50  
(see notes 6, 7, 9) 
	30 kHz 
	Average 

	1 625,8 to 1 626,0 
	-50 to -47  
(see notes 6, 7, 9) 
	30 kHz 
	Average 

	1 626,0 to 1 626,2 
	-47 to -40  
(see notes 6, 7, 9) 
	30 kHz 
	Average 

	1 626,2 to 1 626,5  
	-40  
(see notes 7, 9) 
	30 kHz 
	Average 

	1 626,5 to 1 660,5  
	NOT APPLICABLE 
	NOT APPLICABLE 
	NOT APPLICABLE 

	1 660,5 to 1 662,5  
	note 1 
	note 1 
	note 1 

	 
	 

	1 662,5 to 1 666,0 
	-55 
	30 kHz 
	Average 

	1 666,0 to 1 668,0  
	note 2 
	note 2 
	note 2 

	 
	 

	1 668,0 to 1 675,0 
	NOT APPLICABLE 
	NOT APPLICABLE 
	NOT APPLICABLE 

	1 675,0 to 1 677,0 
	note 2 
	note 2 
	note 2 

	 
	 

	1 677,0 to 1 680,0 
	-60 
	30 kHz 
	Average 

	1 680,0 to 1 685,0  
	-60 
	100 kHz 
	Average 

	1 685,0 to 1 695,0  
	-60 
	300 kHz 
	Average 

	1 695,0 to 1 705,0  
	-60 
	1 MHz 
	Average 

	1 705,0 to 2 250  
	-60 
	3 MHz 
	Average 

	2 250 to 12 750  (see note 3) 
	-60 
	3 MHz 
	Peak Hold 

	Frequency (MHz) 
	Carrier - on state 

	
	EIRP (dBW) 
	Measurement bandwidth 
	Measurement method 
(see note 8) 

	NOTE 1: For an MES transmitting in sub-band 1 (as defined in table 1) the limits defined in table 4a shall apply for the band 1 660,5 MHz to 1 662,5 MHz. For an MES transmitting in sub-band 2 (as defined in table 1) a limit of -55 dBW in 30 kHz shall apply for the band 1 660,5 MHz to 1 662,5 MHz. 
NOTE 2: For an MES transmitting in sub-band 2 (as defined in table 1) the limits defined in table 4a shall apply for the bands 1 666,0 MHz to 1 668,0 MHz and 1 675,0 MHz to 1 677,0 MHz. For an MES transmitting 
in sub-band 1 (as defined in table 1) a limit of -55 dBW in 30 kHz shall apply for the bands 1 666,0 MHz to 1 668,0 MHz and 1 675,0 MHz to 1 677,0 MHz. 
NOTE 3: In the bands 3 253,0 MHz to 3 321,0 MHz and 3 336,0 MHz to 3 350,0 MHz the maximum EIRP in one, and only one, 3 MHz measurement bandwidth shall not exceed -38 dBW. Elsewhere in this band the power limit in table 3a shall be applied. 
 	In the bands 4 879,5 MHz to 4 981,5 MHz and 5 004,0 MHz to 5 025,0 MHz the maximum EIRP in one, and only one, 3 MHz measurement bandwidth shall not exceed -48 dBW. Elsewhere in this band the power limit in table 3a shall be applied. 
 	In the bands 6 506,0 MHz to 6 642,0 MHz and 6 672,0 MHz to 6 700,0 MHz the maximum EIRP in one, and only one, 3 MHz measurement bandwidth shall not exceed -48 dBW. Elsewhere in this band the power limit in table 3a shall be applied. 
 	In the bands 8 132,5 MHz to 8 302,5 MHz and 8 340,0 MHz to 8 375,0 MHz the maximum EIRP in one, and only one, 3 MHz measurement bandwidth shall not exceed -48 dBW. Elsewhere in this band the power limit in table 3a shall be applied. 
NOTE 4: The average measurement method defined in clause 5.2.2.3 shall apply except that an averaging period of 20 ms shall be used in the sub-band 1 573,42 MHz to 1 580,42 MHz. 
NOTE 5: Measurement bandwidths less than 1 MHz are allowable provided the power in the narrower bandwidth is integrated over 1 MHz. 
NOTE 6: Linearly interpolated in dBW vs. Frequency. 
NOTE 7: The power limits specified in the band 1 624,5 MHz to 1 626,5 MHz require further study. This study is important to determine whether less stringent limits may enhance spectrum efficiency and utilization immediately above 1 626,5 MHz. 
NOTE 8: Peak Hold and Average measurements shall be performed as specified in clauses 5.2.2.2 and 5.2.2.3. 
NOTE 9: For systems employing CDMA, the EIRP limits shall be decreased by 10 log (N) dB, where N is the maximum number of MESs in the receive beam of the satellite to which these MESs are communicating and which are expected to transmit simultaneously in the same frequency band within that same beam. This number shall be declared by the manufacturer (N = 1 in a TDMA system).  



In tables 4a and 4b, whenever a change of limit between adjacent frequency bands occurs, the lower of the two limits shall apply at the transition frequency. 
Table 4a: Maximum unwanted emissions in the bands 1 626,5 MHz to 1 660,5 MHz and 
1 660,5 MHz to 1 662,5 MHz caused by S-PCN MESs transmitting in the band 1 626,5 MHz to 1 660,5 MHz; and maximum unwanted emissions in the bands 1 666,0 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 offset 
(kHz) 
(see note 1) 
	Carrier-on state 
	

	
	EIRP 
(dBW) 
(see note 2) 
	Measurement bandwidth 
(kHz) 
	Measurement method 

	0 to 25 
	0 to -15 
	3  
	Average 

	25 to 125 
	-15 to -50 
	3  
	Average 

	125 to 425 
	-50 
	3  
	Average 

	425 to 1 500 
	-50 to -65 
	3  
	Average 

	1 500 to 36 000 
	-55 
	30  
	Average 

	NOTE 1: Frequency offset is determined from the edge of the nominated bandwidth. NOTE 2: Linearly interpolated in dBW vs. Frequency offset. 
	


 
Table 4b: Maximum unwanted emissions in the bands 1 626,5 MHz to 1 660,5 MHz caused by S-PCN MESs transmitting in the band 1 626,5 MHz to 1 660,5 MHz; and maximum unwanted emissions in the bands 1 668,0 MHz to 1 675,0 MHz caused by S-PCN MESs transmitting in the band 1 668,0 MHz to 1 675,0 MHz 
	Frequency offset 
(kHz) 
(see notes 1 and 3) 
	Carrier-on state 

	
	EIRP 
(dBW) 
(see note 2) 
	Measurement bandwidth 
(kHz) 
	Measurement method 

	0 to 25 
	0 to -15 
	3  
	Average 

	25 to 55 
	-15 to -25 
(see note 4) 
	3  
	Average 

	55 to AB 
	-25 
(see note 4) 
	3  
	Average 

	AB to (AB + 0,35 x B3dB) 
	-25 to -40 
(see note 4) 
	3  
	Average 

	(AB + 0,35 x B3dB) to CD 
	-40 
	3  
	Average 

	CD to (CD + 0,25 x B3dB) 
	-40 to -50 
	3  
	Average 

	(CD + 0,25 x B3dB) to EF 
	-50 
	3  
	Average 

	EF to 1 500 
	-50 to -65 
	3  
	Average 

	1 500 to 36 000 
	-55 
	30  
	Average 

	NOTE 1: Frequency offset is determined from the edge of the nominated bandwidth. 
NOTE 2: Linearly interpolated in dBW vs. Frequency offset. 
NOTE 3: The parameters AB, CD, EF are defined below. 
NOTE 4: The limit of -25 dBW in this table is determined on the assumption that the adjacent channel interference results from a single interferer. This limit shall apply to MESs that are designed for operation in a network where the occurrence of two (or more) interferers, all transmitting with the maximum permitted level of unwanted emissions, does not exceed 0,1 % of the time; otherwise a limit of -30 dBW shall apply. 


 
The parameters AB, CD and EF are defined as a proportion of the 3 dB Bandwidth as follows: 
· AB = (55) or (100 % of the B3dB), whichever is the greater; • 	CD = (95) or (200 % of the B3dB), whichever is the greater; 
· EF = (125) or (300 % of the B3dB), whichever is the greater. 

Each MES shall have a unique MES Identification Code (MIC) within its S-PCN. 
It shall not be possible for the user to alter the MIC using any normally accessible procedure. 
The MES shall be capable of transmitting its MES Identification Code upon reception of an appropriate NCF command addressed to it. 
To protect the radio astronomy service in the 1 660 MHz to 1 660,5 MHz band and the 1 668,0 MHz to 1 670,0 MHz band from emissions produced by MESs the transmissions in these frequency bands shall be capable of being disabled in the vicinity of RA stations recorded in the ITU Master International Frequency Register. 


7.1.2 ECC Report 263
The report has established the technical characteristics of the IMT and the MSS system and determined the relevant scenarios. It has also determined the appropriate propagation models for these scenarios according to the environment where the equipment is used and further the protection criteria has been established.
The report has, from these characteristics and parameters, developed an MCL analysis with the resulting required separation distances for the 3 different frequency separations (1 MHz, 3 MHz and 6 MHz frequency separations).
The frequency separation allocation is not addressed by this report.
Further the report makes use of the MCL to establish interference arising in the first MES channel above the 3 different frequency separations investigated for an area with IMT coverage.
The results of the simulations show that there will be some interference irrespective of the selected frequency separation.
MES terminals currently on the market which have characteristics similar to those selected for this study, may experience interference problems because of the susceptibility of the MES receiver to the wanted signals from the IMT systems. As there are currently no available technical characteristics which outline at what frequency this effect starts to occur, blocking may also be experienced from IMT transmitters more than 6 MHz away into the IMT band below 1518 MHz.
Based on the findings of this report, the following mitigation techniques could further improve the compatibility between IMT and MSS around 1518 MHz:
· The interference due to IMT OOB emissions can be reduced by improved filtering on the IMT base station.
· The interference due to blocking can be reduced by improving the MES resilience to LTE blocking signals in the adjacent band.
· Either adding location based frequency allocation to MSS to avoid the use the lower couple of MHz and/or, implementing interference avoidance which would in addition allow for a better frequency utilisation of the lower part of the 1518-1559 MHz frequency band for MSS. The feasibility and impact of these techniques have not been assessed.

The following values have been used to examine the impact of enhanced MES receiver performance.
[bookmark: _Ref458809514]Table 8: Assumed blocking level for enhanced MES receivers
	Frequency separation 
between channel edges
	Interference level 
(at output of receiving antenna)

	1 MHz
	–55 to –45 dBm

	3 MHz
	–35 to –30 dBm

	6 MHz
	–30 to –25 dBm



Based on the final results of its compatibility studies, it is concluded that: 
· the minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm above 1520 MHz[footnoteRef:2], [2:  when the MES operates above 1520 MHz] 

· the base station unwanted emission limits EIRP for a broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz. This figure is 10 dB more stringent than ECC Decision (13)03 due to a different service in the adjacent band.

It is noted that the IMT block ends at 1517 MHz.
7.2	UE requirements
[bookmark: _Toc142468877]7.2.1	UE transmitter characteristics

<<End of Change>>
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