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[bookmark: foreword][bookmark: _Toc127564069]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc127564071]
1	Scope
The present document is a technical report for the work item of the NTN L-S-band.
[bookmark: references][bookmark: _Toc127564072]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc127564073]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc127564074]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
[bookmark: _Toc127564075]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc127564076]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc127564077]4	Background
3GPP RAN#86 meeting approved the Rel-17 WI that aimed to enable support of the 5G/NR radio access technology for non-terrestrial satellite deployments. One of the WI objectives was to define and introduce the corresponding bands into the 3GPP specifications. The outcome of these discussions was two NTN bands – L-band and S-band – which were added as bands n255 and n256, respectively. At the same time there exist other satellite deployments, some of which use mixed L-/S-band pairing, whereupon the UL part is on the L-band, while the DL part is on the S-band. To limit the overall workload in Rel-17, it was decided by RAN WG4 to focus on L- and S-bands with the common understanding that other potential NTN bands should follow the "normal" process of submitting a new spectrum WI. 
3GPP RAN#98 meeting agreed a new spectrum WI to add support for a new NTN band with the DL part on the S-band (2500MHz) and the UL part on the L-band (1600MHz).
[bookmark: _Toc127564078]5	Regulations
NOTE:	The purpose of this section is to collect information from existing regulatory documents concerning regulatory rules applicable to this NTN L-/S-band. 
5.1	FCC
5.1.1	47 CFR § 25.202 
NOTE: This section will contain the corresponding excerpts concerning frequencies, frequency tolerance, and emission limits.
According to paragraph (a)(4)(i), the following frequencies are available for use by the 1.6/2.4 GHz Mobile-Satellite Service:
-	1610-1626.5 MHz: User-to-Satellite Link
-	1613.8-1626.5 MHz: Satellite-to-User Link (secondary)
-	2483.5-2500 MHz: Satellite-to-User Link

According to paragraph (f) on emission limitations, except for SDARS terrestrial repeaters and as provided for in paragraph (i), the mean power of emissions shall be attenuated below the mean output power of the transmitter in accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section: 
(1)	In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB;
(2) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB;
(3) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the logarithm (to the base 10) of the transmitter power in watts;
(4) In any event, when an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in paragraphs (f) (1), (2) and (3) of this section.
5.1.2	47 CFR § 25.216 
NOTE: This section will contain the corresponding excerpts concerning limits on emissions from mobile earth stations for protection of aeronautical radionavigation-satellite service.
(c) The e.i.r.p. density of emissions from mobile earth stations placed in service after July 21, 2002 with assigned uplink frequencies between 1610 MHz and 1660.5 MHz shall not exceed −70 dBW/MHz, averaged over any 2 millisecond active transmission interval, in the band 1559-1605 MHz. The e.i.r.p. of discrete emissions of less than 700 Hz bandwidth from such stations shall not exceed −80 dBW, averaged over any 2 millisecond active transmission interval, in the 1559-1605 MHz band.
5.2	ETSI
5.2.1	ETSI EN 301 441
NOTE: This section will contain the corresponding excerpts from ETSI EN 301 441.

Table 3: Maximum unwanted emissions outside the band 1610 MHz to 1626.5 MHz and the band 1626.5 MHz to 1628.5MHz.
	Frequency (MHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0.1 to 30
	-66
	10 kHz
	Peak-hold

	30 to 1 000
	-66
	100 kHz
	Peak-hold

	1000 to 1559
	-60
	1 MHz
	Average

	1559 to 1580.42
	-70
	1 MHz
	Average

	1580.42 to 1605
	-70
	1 MHz
	Average

	1605 to 1610
	-70 to -10
	1 MHz
	Average

	1610 to 1626.5
	N/A
	N/A
	N/A

	1626.5 to 1628.5
	N/A
	N/A
	N/A

	1628.5 to 1631.5
	-60
	30 kHz
	Average

	1631.5 to 1636.5
	-60
	100 kHz
	Average

	1636.5 to 1646.5
	-60
	300 kHz
	Average

	1646.5 to 1666.5
	-60
	1 MHz
	Average

	1666.5 to 2200
	-60
	3 MHz
	Average

	2200 to 12750
	-60
	3 MHz
	Peak-hold




Table 4: Maximum unwanted emissions within the band 1610MHz to 1 626.5MHz and the band 1626.5 MHz to 1628.5MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1618.25 MHz to 1626.5MHz.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 160
	-35
	30 kHz
	Average

	160 to 225
	-35 to -38.5
	30 kHz
	Average

	225 to 650
	-38.5 to -45
	30 kHz
	Average

	650 to 1365
	-45
	30 kHz
	Average

	1365 to 1800
	-53 to -56
	30 kHz
	Average

	1800 to 16500
	-56
	30 kHz
	Average



Table 5: Maximum unwanted emissions within the band 1610MHz to 1626.5 MHz and the band 1626.5MHz to 1628.5MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1610MHz to 1618.25MHz.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 160
	-32
	30 kHz
	Average

	160 to 2300
	-32 to -56
	30 kHz
	Average

	2300 to 18500
	-56
	30 kHz
	Average




Table 6: Maximum unwanted emissions of MES carriers within the operational band of CDMA carriers.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 70
	-6 to -20
	30 kHz
	Average

	70 to 600
	-20 to -28
	30 kHz
	Average

	600 to 2000
	-28 to -45
	30 kHz
	Average

	2000 to 5000
	-45 to -69
	30 kHz
	Average

	5000 to 16500
	-69
	30 kHz
	Average
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