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Introduction
This discussion summary document captures general issues related to NTN system parameters, regulatory and SAN RF of Rel-18 NR_NTN_enh WI. It contains a summary of the contributions under sections and subsections of Agenda Items 8.23.1 and 8.23.3 at TSG-RAN WG4 #105, together with identified topics/proposals/options for discussion during the meeting. 
Please also note the draft TSG-RAN WG4 #105 meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [105][312] NR_NTN_enh_Part1 are:
-------------------------------------- Items led by other working group ----------------------------------------------------
8.23	NR NTN enhancement	[NR_NTN_enh]
8.23.1	General and work plan	 [NR_NTN_enh-Core]
8.23.1.1	System parameters 	[NR_NTN_enh-Core]
* Include band definition 
8.23.1.2	Regulatory information 	[NR_NTN_enh-Core]
8.23.1.3	Others	[NR_NTN_enh-Core]
8.23.2	Co-existence study for above 10GHz bands	 [NR_NTN_enh-Core]
8.23.3	SAN RF requirements 	[NR_NTN_enh-Core]
8.23.4	UE RF requirements 	[NR_NTN_enh-Core]
8.23.5	Moderator summary and conclusions	[NR_NTN_enh-Core]

With the following pre-meeting and meeting schedule:
[image: ]
And the following pre-meeting deadlines:
· Before November 7 (Monday): Session chairs will provide the list of topics with moderator assignments.
· November 9 (Wednesday), 17:00 UTC: Moderators provide the initial summary for a topic
· November 10 (Thursday), 17:00 UTC: Deadline for companies review of initial summary
· November 11 (Friday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· November 13 (Sunday): Session chairs update the meeting notes according to moderators summary


	TDoc Number
	TDoc Type
	Title
	Company
	General Purpose
	Agenda Item

	R4-2219378
	other
	Further discussion on system parameter for NTN in Ka band
	ZTE Corporation
	Approval
	8.23.1.1

	R4-2219076
	discussion
	Ka-band satellite NTN band definition
	Inmarsat, Thales, Hughes/Echostar, Lockheed Martin, ESA, Intelsat
	Discussion
	8.23.1.1

	R4-2219083
	other
	Discussion on above 10GHz NTN band
	Nokia, Nokia Shanghai Bell
	Approval
	8.23.1.1

	R4-2219990
	other
	NTN UE NS requirements
	Qualcomm Incorporated
	Approval
	8.23.1.1

	R4-2218489
	other
	NTN enhancement: System parameters - Band(s) definition
	Ericsson
	Approval
	8.23.1.1

	R4-2218488
	other
	NTN enhancement: Regulatory aspects
	Ericsson
	Approval
	8.23.1.2

	R4-2219141
	discussion
	Regulatory background for satellite NTN Ka band
	Inmarsat, Thales
	Discussion
	8.23.1.2

	R4-2219768
	discussion
	About Ka-band proposed for NR-NTN
	HUGHES Network Systems Ltd; Hughes/EchoStar, Thales, Inmarsat
	Information
	8.23.1.2

	R4-2219629
	other
	Discussion on Rel-18 NTN regulatory information and ka band
	Huawei, HiSilicon
	Approval
	8.23.1.2

	R4-2219604
	discussion
	Regulatory information about ESIM
	OPPO
	Discussion
	8.23.1.2

	R4-2219971
	discussion
	Ka band definition and related SAN terminology
	Huawei, HiSilicon
	Discussion
	8.23.1.3

	R4-2218466
	other
	General consideration on SAN RF requirements for above 10GHz bands
	CATT
	Approval
	8.23.3

	R4-2218491
	other
	NTN enhancement: SAN RF requirements
	Ericsson
	Approval
	8.23.3

	R4-2219380
	other
	Further discussion on SAN RF requirements for NTN in Ka-band
	ZTE Corporation
	Approval
	8.23.3

	
	
	
	
	
	

	
	
	
	
	
	





[bookmark: _GoBack]The current list of topics/sub-topics/issues prior to the F2F RAN4#105 meeting is:
· Topic #1: System parameters
· Sub-topic 1-1: Operating bands and band numbering (frequency arrangements)
· Issue 1-1-1: Band definition principles
· Issue 1-1-2: Number of Ka-bands to be defined
· Issue 1-1-3: Potential NTN band ranges
· Issue 1-1-4: Carrier Separation
· Issue 1-1-5: FR2-0(-NTN) sub-frequency range specification
· Sub-topic 1-2: NTN band numbering
· Issue 1-2-1: use of n512 band definition
· Issue 1-2-2: use of n511 band definition
· Issue 1-2-3: use of n510 band definition
· Sub-topic 1-3: Channel BandWidth
· Issue 1-3-1: Channel BW
· Issue 1-3-2: Maximum Channel BW value
· Sub-topic 1-4: Spectral Utilization
· Issue 1-4-1: Spectral utilization requirement
· Sub-topic 1-5: Channel raster and synchronization raster
· Issue 1-5-1: NR-ARFCN
· Issue 1-5-2: GSCN
· Sub-topic 1-6: Network Signaling (NS)
· Issue 1-6-1: NS & Additional Regional (Specific) Requirements
· Sub-topic 1-7: LS to send to other WGs
· Issue 1-7-1: LS to RAN1
· Topic #2: Regulatory information
· Sub-topic 2-1 NTN equipment
· Issue 2-1-1: Fixed/Mobile VSAT
Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-1 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.
· Issue 2-1-2: Operation of Fixed/Mobile VSAT
Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-2 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.
· Issue 2-1-3: ESIM
Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-3 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.
· Sub-topic 2-2 NTN UE Operation
· Issue 2-2-1: DL NTN UE Operation
· Issue 2-2-2: DL-UL NTN UE Operation
· Issue 2-2-3: NTN UE Regional Operation (multiple Options are possible)
· Sub-topic 2-3 ETSI EN specifications
· Issue 2-3-1: ETSI EN specifications
· Sub-topic 2-4 NTN-NTN & NTN-TN operation
· Issue 2-4-1: NTN-NTN operation
Moderator note: As discussed on the reflector, in order to facilitate discussion between companies in the pre-meeting phase, Issue 2-4-1 (NTN-NTN operation) is kept under [105][312] NR_NTN_enh_Part1.
· Issue 2-4-2: Raised questions from [105][313] NR_NTN_enh_Part2
Moderator note: As discussed on the reflector, in order to facilitate discussion between companies in the pre-meeting phase, some questions from [105][313] NR_NTN_enh_Part2 will be addressed in [105][312] NR_NTN_enh_Part1.
· Sub-topic 2-5 Understanding for NTN Ka-band from point of view of FSS and MSS
· Issue 2-5-1: Understandings (other options not precluded)
· Topic #3: SAN RF requirements
· Sub-topic 3-1 SAN Type
· Issue 3-1-1: Radiated Requirements (SAN type 2-O)
· Issue 3-1-2: Conducted Requirements (SAN type 2-H)
· Sub-topic 3-2 OTA requirements
· Issue 3-2-1: OTA Tx requirements
· Issue 3-2-2: OTA Rx requirements
· Sub-topic 3-3 Other SAN Antenna Types
· Issue 3-3-1: SAN Antenna


Moderator Note: it was also suggested to discuss in the order:
· Topic#2
· Topic#1
· Topic#3


Topic #1: System parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219378
	ZTE Corporation
	Proposal 1: to define separate bands for FSS and MSS to enable some terminal access/barring mechanism.
Proposal 2: to define MSS band (DL: 19.7-20.2GHz and UL: 29.5-30GHz) for Ka-band firstly and further discuss how to define FSS band; 
Proposal 3: confirm to use band n512 for Ka-band MSS-band; 
Proposal 4: to define 400MHz channel bandwidth as optional channel for Ka-band MSS-band;
Proposal 5: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band;
Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL;
Proposal 6: to reuse the same spectral utilization requirement of FR2 TN system for NTN Ka-band.;
Proposal 7: to use following NR-ARFCN in the Table 2.4-1/2.4-2 for NTN Ka-band MSS-band;
Proposal 8: to use following GSCN in the Table 2.4-3/2.4-4 for NTN Ka-band MSS-band;
Proposal 9: to send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E.

	R4-2219990
	Qualcomm Incorporated
	Observation 1:  NS signaling is one possible mechanism to address UE requirements specific to a country or deployment.
Observation 2:  The requirements under consideration in this contribution are UE emissions, therefore, only the uplink is applicable.
Proposal:  With a combination of NS signaling, MFBI indication, and UE location awareness, necessary tools are available to enable the UE to recognize additional regional requirements and react accordingly.

	R4-2219076
	Inmarsat, Thales, Hughes/Echostar, Lockheed Martin, ESA, Intelsat
	Proposal 1: For the Ka-band Uplink NTN band definition, consider the following options:
· Option 1: Define one NTN band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz, with specific Network Signaling (NS) to address regional-specific requirements and restrictions.
· Option 2: Define three NTN bands for Ka-band Uplink. 
· One band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz applicable for Region 1, Region 3 and Region 2 countries except the United States  
· Additional two bands for the US/FCC market, and countries deploying the same assignments:
· one for the 27.5-28.35 GHz range, 
· one for the 28.35-30.0 GHz range. 
Proposal 2: For the Ka-band Downlink NTN band definition, define one NTN band covering the full harmonized Ka-band space-to-earth range of 17.7-20.2 GHz for Regions 1, 2 and 3.
Proposal 3: Any additional region or country-specific requirements can be addressed via additional Network Signaling (NS).
Proposal 4: FFS on whether or not NTN band definitions covering the satellite NTN Ka-band should have fixed DL-UL duplex spacing, or whether DL (space-to-Earth) and UL (Earth-to-space) pairing configurations should be kept flexible.

	R4-2219083
	Nokia, Nokia Shanghai Bell
	Observation 1:	There are no definition of the frequency range 7125 MHz to 24250 MHz (i.e 7-24 GHz).
Observation 2:	Per RAN and RAN4 agreement a new band above 10 GHz shall only be applicable for NTN deployments and have no impact to FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region.
Observation 3:	Option 2 (UL 29.5-30 GHz DL 19.7-21.2) GHz) – does not overlap any existing NR bands.
Proposal 1:	RAN4 shall adopt option 2 for the first “Ka” NTN band.
Observation 4:	Addition of NTN NR bands shall be operator driven.

	R4-2218489
	Ericsson
	Proposal1: Specify a new FR2-0-NTN sub-frequency range from 17.7 GHz up to 24.25 GHz. This sub-frequency range FR2-0-NTN will extend current FR2 definition for NTN only.
Proposal2: Pending on clarification of fixed VSAT usage, fixed VSAT type of device should only be supported in the spectrum allocated by ITU to Mobile satellite service (19.7-20.2 GHz and 29.5-30.0 GHz).
Proposal3: If only one unique NTN band shall be defined in the scope of this WI, the frequency range 19.7-20.2 GHz (space-to-Earth) and 29.5-30.0 GHz (Earth-to-space) should then be considered for that band. 
	Band
	Space-ot-Earth
	Earth-to-Space
	Applicability

	n512
	19.7-20.2 GHz
	29.5-30.0 GHz
	Fixed VSAT
ESIM in CEPT, USA, Canada (excluding L-ESIM) and Japan



Proposal4: To address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”. Each band would then be applicable to the corresponding regulator’s country.

	R4-2219971
	Huawei, HiSilicon
	Proposal 2: Introduce FR2-0 subrange, to cover the full Ka band within FR2.

	R4-2218466
	CATT
	Observation 1: To keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range, extending FR2-1 downwards is needed.

	R4-2218488
	Ericsson
	Proposal3: The frequency range 19.7-20.2 GHz (space-to-Earth) and 29.5-30.0 GHz (Earth-to-space) could be considered as a starting point for further discussion related to the definition of the NTN Ka-band. This is assuming RAN4 will define only one NTN Ka-band in the scope of this WI, fixed VSAT and mobile VSAT shall be supported in that band and this band should be common to as many Regulations as possible. 
Proposal4: Instead of specifying a unique NTN Ka-band band for all regions, RAN4 should specify regional/local band(s) depending on local regulation.


The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Operating bands and band numbering (frequency arrangements)
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Band definition principles
· Proposals
· Option 1: to define separate bands for FSS and MSS to enable some terminal access/barring mechanism. (R4-2219378/P1)
· Option 2: do not define separate bands for FSS and MSS
· Recommended WF
· TBA

Issue 1-1-2: Number of Ka-bands to be defined
· Proposals
· Option 1: Several NTN Ka-bands 
· To address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”. Each band would then be applicable to the corresponding regulator’s country (R4-2218489/P4, R4-2218488/P4)
· Option 2: One NTN Ka-band
· Recommended WF
· TBA

Issue 1-1-3: Potential NTN band ranges
· Proposals
· Option 1: to define MSS band (DL: 19.7-20.2GHz and UL: 29.5-30GHz) for Ka-band firstly and further discuss how to define other bands(s); (R4-2219378/P2, R4-2219083/P1, R4-2218489/P2, R4-2218488/P3)
· DL: 19.7-20.2GHz (n512)
· UL: 29.5-30GHz (n512)
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· Option 2: (R4-2219076/P2 & P1)
· DL: 
· Option a: 17.7-20.2 GHz (n512);
· Option b: 17.7-20.2 GHz (n512, n511, n510);
· UL:
· Option a: 27.5-30.0 GHz (n512);
· Option b: 27.5-30.0 GHz (n512), 28.35-30.0 GHz (n511), 27.5-28.35 GHz (n510)
Note:
· For the Ka-band Downlink NTN band definition, define one NTN band covering the full harmonized Ka-band space-to-earth range of 17.7-20.2 GHz for Regions 1, 2 and 3.
· For the Ka-band Uplink NTN band definition, consider the following options:
· Option a: Define one NTN band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz, with specific Network Signaling (NS) to address regional-specific requirements and restrictions.
· Option b: Define three NTN bands for Ka-band Uplink. 
· One band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz applicable for Region 1, Region 3 and Region 2 countries except the United States  
· Additional two bands for the US/FCC market, and countries deploying the same assignments:
· one for the 27.5-28.35 GHz range, 
· one for the 28.35-30.0 GHz range.
[image: ]
Example of Option b

· Recommended WF
· TBA


Issue 1-1-4: Carrier Separation
· Proposals
· Option 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL (R4-2219378/O1)
ΔFTX-RX = | (BWDL – BWUL)/2 |
· Option 2: FFS on whether or not NTN band definitions covering the satellite NTN Ka-band should have fixed DL-UL duplex spacing, or whether DL (space-to-Earth) and UL (Earth-to-space) pairing configurations should be kept flexible. (R4-2219076/P4)
· Recommended WF
· TBA


Issue 1-1-5: FR2-0(-NTN) sub-frequency range specification
· Proposals
· Option 1: Specify a new FR2-0-NTN sub-frequency range from 17.7 GHz up to 24.25 GHz. 
Note: This sub-frequency range FR2-0-NTN will extend current FR2 definition for NTN only (R4-2218489/P1)
· Option 2: Introduce FR2-0 subrange, to cover the full Ka band within FR2 (R4-2219971/P2)
· Option a: [17300] MHz – 24250 MHz
· Option b: [17700] MHz – 24250 MHz
· Option c: [19700] MHz – 24250 MHz
· Option d: [lower than 17300 MHz] – 24250 MHz
· Option 3: Extending FR2-1 downwards, keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range (R4-2218466/O1)
· Recommended WF
· TBA

Sub-topic 1-2: NTN band numbering
Sub-topic description 
Open issues and candidate options before f2f meeting:

Issue 1-2-1: use of n512 band definition
· Proposals
· Option 1: (R4-2219076/P1/O2 & P2)
· n512: UL 27.5-30.0 GHz, DL 17.7-20.2 GHz
· Option 2: (R4-2218489/P3)
· n512: UL 29.5-30.0 GHz, DL 19.7-20.2 GHz
Note: confirm to use band n512 for Ka-band MSS-band; (R4-2219378/P3)

	Band
	Space-ot-Earth
	Earth-to-Space
	Applicability

	n512
	19.7-20.2 GHz
	29.5-30.0 GHz
	Fixed VSAT
ESIM in CEPT, USA, Canada (excluding L-ESIM) and Japan




· Recommended WF
· TBA


Issue 1-2-2: use of n511 band definition
· Proposals
· Option 1: (R4-2219076/P1/O2 & P2)
· n511: UL 28.35-30.0 GHz, DL 17.7-20.2 GHz
· Option 2: (R4-2219378)
· n511: UL 27.5-30.0 GHz, DL 17.7-20.2 GHz
· Recommended WF
· TBA


Issue 1-2-3: use of n510 band definition
· Proposals
· Option 1: (R4-2219076/P1/O2 & P2)
· n510: UL 27.5-28.35 GHz, DL 17.7-20.2 GHz
· Option 2: 
· Recommended WF
· TBA


Sub-topic 1-3: Channel BandWidth
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-3-1: Channel BW
· Proposals
· Option 1: to define 400MHz channel bandwidth as optional channel for Ka-band MSS-band; (R4-2219378/P4)
· Option 2: TBA
· Recommended WF
· TBA


Issue 1-3-2: Maximum Channel BW value
· Proposals
· Option 1: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band; (R4-2219378/P5)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-4: Spectral Utilization
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-4-1: Spectral utilization requirement
· Proposals
· Option 1: to reuse the same spectral utilization requirement of FR2 TN system for NTN Ka-band; (R4-2219378/P6)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-5: Channel raster and synchronization raster
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-5-1: NR-ARFCN
· Proposals
· Option 1: to use following NR-ARFCN in the Table 2.4-1/2.4-2 for NTN Ka-band MSS-band (R4-2219378/P7)
Table 2.4-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	19700 – 20200
	15
	19700.04
	1713336
	1713336 – 1746664



Table 2.4.2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n512]
	60
	1713336 – <4> – 1746664 

	
	120
	1713336 – <8> – 1746664 

	[n511]
	60
	TBD – <4> – TBD 

	
	120
	TBD – <8> – TBD



· Option 2: TBA
· Recommended WF
· TBA

Issue 1-5-2: GSCN
· Proposals
· Option 1: to use following GSCN in the Table 2.4-3/2.4-4 for NTN Ka-band MSS-band (R4-2219378/P8);
Table 2.4-3: GSCN parameters for the global frequency raster
	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



	19700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 11598:11944
	7499 + N
	19097 – 19443

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



Table 2.4.4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	19108- <12> - 19432

	
	240 kHz
	Case E
	19119 - <24> - 19407

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2:  Step size 12 equal to 17.28MHz by 1.44MHz*12 and step size 24 equals to 34.56MHz by 1.44MHz*24.



· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-6: Network Signaling (NS)
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-6-1: NS & Additional Regional (Specific) Requirements
· Proposals
· Option 1: Any additional region or country-specific requirements can be addressed via additional Network Signaling (NS). (R4-2219076/P3, R4-2219990/O1)
· Option 2: With a combination of NS signaling, MFBI indication, and UE location awareness, necessary tools are available to enable the UE to recognize additional regional requirements and react accordingly. (R4-2219990/P)
· Recommended WF
· TBA

Sub-topic 1-7: LS to send to other WGs
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-7-1: LS to RAN1
· Proposals
· Option 1: to send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E (R4-2219378/P9).
-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2, .
-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-1, .
· Option 2: TBA
· Recommended WF
· TBA















Topic #2: Regulatory information
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218488
	Ericsson
	Observation1: ESIM for NGSO in Ka band is not in the scope of this WI.
Observation2: RAN4 specifies bands under the mobile allocation.
Observation3: ESIM can be deployed under Fixed Service Satellite allocation. However, these are defined as Earth Stations “in motion” and thus might probably be considered similar to a mobile satellite device.
Observation4: Scenarios considering operations with fixed VSAT type of UE should be clarified. 
Proposal1: Pending on clarification, fixed VSAT type of device should only be supported in the spectrum allocated by ITU to Mobile satellite service (19.7-20.2 GHz and 29.5-30.0 GHz).
Proposal2: For NTN mobile type of equipment, RAN4 should better use the “mobile VSAT” terminology.
Observation5: Specifying a unique NTN band 17.7-20.2 GHz in space-to-Earth direction and 27.5-30.0 GHz in Earth-to-space direction would not be suitable for all regions. 

	R4-2219141
	Inmarsat, Thales
	Observation 1: An ESIM or ESOMP can also be informally referred to as a “mobile VSAT” in the FSS spectrum, which is a term that has better applicability from a technical standpoint, because ESIMs and fixed Earth Stations exhibit the same technical characteristics, such as on-/off-axis emission requirements, antenna pointing accuracy requirements and monitoring. 
Observation 2: According to the ITU-R, ESIMs operate in the FSS spectrum, owing to their common characteristics with fixed Earth Stations.
Observation 3: WRC-15 RESOLUTION 156 and WRC-19 RESOLUTION 169 have established the framework for “harmonized Ka band” FSS spectrum applicable to ESIMs in GSO, jointly encompassing 17.7-20.2 GHz DL (space-to-Earth) and 27.5-30.0 GHz UL (Earth-to-space)
Observation 4: when considering the FCC definition of “Conventional Ka band” and “Extended Ka band”, the UL (Earth-to-space) range recognized by the FCC for FSS, particularly GSO FSS, effectively fully includes the whole harmonized Ka band UL range of 27.5-30.0 GHz.  As the recognized band segments of 27.5-28.35 GHz, 28.35-28.6 GHz, 28.6-29.1 GHz and 29.25-30.0 GHz
Observation 5: the FCC does in fact not prevent satellite operation in the 27.5-28.35 GHz range, it just regulates it.
Observation 6: The Ka band FSS space-to-Earth range of 17.3-17.7 GHz could be considered as a future additional NTN band for Ka band
Observation 7: The ECC provides a harmonized framework for ESIMs/ESOMPs in Ka band, including the full WRC harmonized Ka band range 17.7-20.2 GHz (DL) and 27.5-30 GHz (UL), plus an additional extension of the DL range including the 17.3-17.7 GHz (DL) range.
Observation 8:  The ECC identifies the ability of ESOMPs (aka ESIMs) to operate in the same way as fixed FSS earth stations, and thus to coexist with both other FSS systems, as well as terrestrial systems.
Proposal 1: When considering NTN band definitions for Ka band, RAN4 should prioritize the “harmonized Ka band” range defined by WRC-15 RESOLUTION 156 and WRC-19 RESOLUTION 169.
Proposal 2: When considering the NTN FSS Ka band range applicable for the US/FCC market, RAN4 should consider FCC’s definitions of “Conventional Ka band” and “Extended Ka band”, and the 27.5-28.35 GHz should not be excluded
Proposal 3: The Ka band FSS space-to-Earth range of 17.3-17.7 GHz could be considered as a future additional NTN band for Ka band, since it is sanctioned both by FCC and ECC/CEPT, but should be considered with lower priority compared to the “harmonized Ka band” range.
Proposal 4:  On/off-axis emission requirements, pointing accuracy requirements, transmission on/off capability and “closed-loop tracking” of beam pointing should be considered when defining the framework for operation of fixed and moving NTN terminals with VSAT characteristics.
Proposal 5:  Given that fixed and moving earth stations are considered equivalent from a technical regulatory compliance requirement standpoint by regulators, RAN4 should consider a single common technical framework for both fixed and moving VSAT NTN UEs, considering that fixed NTN VSAT UE can be considered a specific deployment scenario of a general NTN VSAT UE.
Proposal 6: Additional case-by-case requirements that are dependent on the scenario could be addressed through Network Signalling (NS)
Proposal 7:  The following relevant ETSI EN specifications applicable to GSO and NGSO Earth Stations should be taken as references for the identification of requirements for operation of NTN terminals with VSAT characteristics in Ka band: ETSI EN 301 459, ETSI EN 301 360, ETSI EN 303 699, ETSI EN 303 978, ETSI EN 303 979.
Proposal 8: NTN-NTN co-channel coexistence in operation of NTN in Ka band should be considered out of scope of RAN4 activities, whilst acknowledging that technical requirements and reference specifications, such as ETSI EN, are designed to implicitly ensure coexistence, for example through requirements for pointing accuracy, on/off-axis emissions and closed-loop monitoring.
Proposal 9:  When considering future additional NTN band definitions, a DL NTN band definition encompassing the full DL (space-to-Earth) range defined by ECC/CEPT 17.3-20.2 GHz could be additionally  considered as a single band instead of separate band segments

	R4-2219768
	HUGHES Network Systems Ltd; Hughes/EchoStar, Thales, Inmarsat
	Observation 1: ITU-RR designates primary allocations to the FSS and MSS in the commercial Ka band (17.3-20.2 GHZ and 27.0-30.0 GHz).
Observation 2: Satellite broadband access provided across Ka-band are accomplished primarily through the use of VSAT type terminals.
Observation 3: Satellite in Ka-band provide broadband access, including Internet connectivity, on platforms in motion via ESIM.
Observation 4: Satellite broadband services via VSAT and ESIM operate across the entire Ka band.
Proposal 1: RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].

	R4-2219629
	Huawei, HiSilicon
	Proposal 1: Only ESIM scenarios for GSO (Geostationary-satellite Orbit) in ka band are considered for Rel-18 NTN enhancement WI according to the current work item description.
Observation 1: The entire harmonized Ka band 17.7-20.2 GHz (space-to-Earth) and 27.5-30 GHz (Earth-to-space) for deployment of ESIM doesn’t seem ready at all
Proposal 2: it’s recommended to discuss whether the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS) in Rel-18 NR NTN WI based on WRC-19 outcome.
Proposal 3: the potential way forward for exemplary ka band topic is proposed as below.
Understanding 1: the frequency range which is allocated to FSS can’t be specified in 3GPP
				RAN4 can only go option 2.
Understanding 2: the frequency range which is allocated to FSS can be specified in 3GPP. But if the RF requirements or applicable SAN classes are different for FSS scenario and MSS scenario, 
RAN4 may need to specify two bands, i.e. both option 1 and option 2. In addition, the specific scenarios should be clarified in the specification.
Understanding 3: the frequency range which is allocated to FSS can be specified in 3GPP. And FSS and MSS don’t have any differences from RAN4 perspective, 
RAN4 can go option 1 to specify one harmonized Ka band.

	R4-2219604
	OPPO
	Observation 1: 	The incoming regulatory requirement will be based on the frequency range 27.5-30.0 GHz wider 29.5-30GHz.

Observation 2: 	According to No. 5.526, there are some regional information related to the frequency range. The frequency range for Region 1, 2 and 3 are different.

Observation 3: 	The resolutions related to ESIM provided different requirements according to the category of the ESIM. Some provisions are irrelevant to the technical part of RAN 4 correspondence but others are ought to be considered such as power limits, maximum power in the OOB domain, etc.  
Proposal 1:	The regulatory information of China could be noticed and considered. 

Proposal 2: 	Discuss if there is the necessity to consider regional information with respect to the frequency range options.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1 NTN equipment
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Fixed/Mobile VSAT
· Proposals
· Option 1: For NTN mobile type of equipment, RAN4 should better use the “mobile VSAT” terminology. (R4-2218488/P2)
· Option 2: Given that fixed and moving earth stations are considered equivalent from a technical regulatory compliance requirement standpoint by regulators, RAN4 should consider a single common technical framework for both fixed and moving VSAT NTN UEs, considering that fixed NTN VSAT UE can be considered a specific deployment scenario of a general NTN VSAT UE. (R4-2219141/P5)
· Recommended WF
· Consider a single common technical framework for both fixed and moving VSAT NTN UEs
· Consider “NTN VSAT UE” instead of Fixed or Mobile/Moving VSAT NTN UEs.

Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-1 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.

Issue 2-1-2: Operation of Fixed/Mobile VSAT
· Proposals
· Option 1: On/off-axis emission requirements, pointing accuracy requirements, transmission on/off capability and “closed-loop tracking” of beam pointing should be considered when defining the framework for operation of fixed and moving NTN terminals with VSAT characteristics. (R4-2219141/P4)
· Option 2: 
· Recommended WF
· TBD

Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-2 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.

Issue 2-1-3: ESIM
· Proposals
· Option 1: Only ESIM scenarios for GSO (Geostationary-satellite Orbit) in ka band are considered for Rel-18 NTN enhancement WI according to the current work item description. (R4-2219629/P1)
· Option 2: 
· Recommended WF
· Consider a common framework (or try to find a common framework) for VSAT and ESIM.

Moderator note: As discussed on the reflector, in order to facilitate discussion between companies, Issue 2-1-3 is moved to [105][139] NR_NTN_enh_UERF during the pre-meeting phase.

Sub-topic 2-2 NTN UE Operation
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2-1: DL NTN UE Operation
· Proposals
· Option 1: When considering future additional NTN band definitions, a DL NTN band definition encompassing the full DL (space-to-Earth) range defined by ECC/CEPT 17.3-20.2 GHz could be additionally  considered as a single band instead of separate band segments (R4-2219141/P9)
· Option 2: 19.7-20.2 GHz (R4-2218488/P1)
· Recommended WF
· TBA

Issue 2-2-2: DL-UL NTN UE Operation
· Proposals
· Option 1: Pending on clarification, fixed VSAT type of device should only be supported in the spectrum allocated by ITU to Mobile satellite service (19.7-20.2 GHz and 29.5-30.0 GHz). (R4-2218488/P1)
· Option 2: When considering NTN band definitions for Ka band, RAN4 should prioritize the “harmonized Ka band” range defined by WRC-15 RESOLUTION 156 and WRC-19 RESOLUTION 169. (R4-2219141/P1)
· Option 3: it’s recommended to discuss whether the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS) in Rel-18 NR NTN WI based on WRC-19 outcome. (R4-2219141/P2)
· Recommended WF
· As starting point, RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2]. (R4-2219768/P1)
· Continue discussion and refine the options based on WRC resolutions.

Issue 2-2-3: NTN UE Regional Operation (multiple Options are possible)
· Proposals
· Option 1: When considering the NTN FSS Ka band range applicable for the US/FCC market, RAN4 should consider FCC’s definitions of “Conventional Ka band” and “Extended Ka band”, and the 27.5-28.35 GHz should not be excluded (R4-2219141/P2)
· Option 2: The Ka band FSS space-to-Earth range of 17.3-17.7 GHz could be considered as a future additional NTN band for Ka band, since it is sanctioned both by FCC and ECC/CEPT, but should be considered with lower priority compared to the “harmonized Ka band” range. (R4-2219141/P3)
· Option 3: The regulatory information of China could be noticed and considered. (R4-2219604/P1)
· Recommended WF
· Discuss if there is the necessity to consider regional information with respect to the frequency range options. (R4-2219604/P2)
· Note: Additional case-by-case requirements that are dependent on the scenario could be addressed through Network Signalling (NS) (R4-2219141/P6)

Sub-topic 2-3 ETSI EN specifications
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-3-1: ETSI EN specifications
· Proposals
· Option 1: The following relevant ETSI EN specifications applicable to GSO and NGSO Earth Stations should be taken as references for the identification of requirements for operation of NTN terminals with VSAT characteristics in Ka band: ETSI EN 301 459, ETSI EN 301 360, ETSI EN 303 699, ETSI EN 303 978, ETSI EN 303 979.
· Option 2: TBA
· Recommended WF
· Consider relevant ETSI EN specifications

Sub-topic 2-4 NTN-NTN & NTN-TN operation
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-4-1: NTN-NTN operation
· Proposals
· Option 1: NTN-NTN co-channel coexistence in operation of NTN in Ka band should be considered out of scope of RAN4 activities, whilst acknowledging that technical requirements and reference specifications, such as ETSI EN, are designed to implicitly ensure coexistence, for example through requirements for pointing accuracy, on/off-axis emissions and closed-loop monitoring. (R4-2219141/P8)
· Option 2: TBA
· Recommended WF
· NTN-NTN coexistence is out of scope of RAN4 activities

Issue 2-4-2: Raised questions from [105][313] NR_NTN_enh_Part2
· Questions
· Question 1: Whether NTN DL case should be considered, recognizing that some requirements will be missing if NTN DL case is not considered which is not a usual practice in RAN4?
· Question 2: Whether NTN-NTN case should be considered for NTN DL?
· Question 3: Whether NTN-TN cases should be considered for NTN DL?
· Recommended WF
· Companies to provide answers to these questions during the 1st round.

Sub-topic 2-5 Understanding for NTN Ka-band from point of view of FSS and MSS
Sub-topic description Further discuss the current understanding for Ka-band
Open issues and candidate options before f2f meeting:
Issue 2-5-1: Understandings (other options not precluded) – See R4-2219629/P3
· Understandings
· Understanding 1: the frequency range which is allocated to FSS can’t be specified in 3GPP
· RAN4 can only go option 2.
· Understanding 2: the frequency range which is allocated to FSS can be specified in 3GPP. But if the RF requirements or applicable SAN classes are different for FSS scenario and MSS scenario, 
· RAN4 may need to specify two bands, i.e. both option 1 and option 2. In addition, the specific scenarios should be clarified in the specification.
· Understanding 3: the frequency range which is allocated to FSS can be specified in 3GPP. And FSS and MSS don’t have any differences from RAN4 perspective, 
· RAN4 can go option 1 to specify one harmonized Ka band.
· Understanding 4: Other understanding (or combination of understandings) not precluded.
· Recommended WF
· Understanding to be further discussed. Under options/understandings and WFs are not precluded.
· Please note that a combination of (different) Options has been also proposed as in (R4-2219076/P2 & P1)









Topic #3: SAN RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219971
	Huawei, HiSilicon
	Proposal 1: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of the full Ka band. 

	R4-2218466
	CATT
	Observation 1: To keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range, extending FR2-1 downwards is needed.
Proposal 1: Not to define conductive requirements for Ka band NTN.
Proposal 2: To define SAN type 2-O for Ka band NTN.
Observation 2: The OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN.
Observation 3: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN.

	R4-2218491
	Ericsson
	Proposal1: Specify SAN type 2-O only, and not type 2-H.
Proposal2: Agree with the list of OTA Tx requirements to be specified as listed in Table 1.
Proposal3: Agree with the list of OTA Tx requirements to be specified as listed in Table 2.

	R4-2219380
	ZTE Corporation
	Proposal 1: to define SAN type 2-O for NTN Ka-band and further discuss other antenna types e.g. reflection antenna architecture for Ka-band.
Proposal 2: to define SAN RF requirement for NTN in Ka-band as proposed in table 2.2-1.






The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 3-1 SAN Type
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Radiated Requirements (SAN type 2-O)
· Proposals
· Option 1: define SAN type 2-O for Ka band NTN (R4-2219380/P1)
· Option 2: define SAN type 2-O for Ka band NTN (R4-2218466/P2)
· Note: Extend FR2-1 downwards.
· Option 3: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of the full Ka band.
· Note: 
· Option 1: Introduce FR2-0 subrange, to cover the full Ka band within FR2. (R4-2219971/P1 & P2)
· Option 2: sub-frequency range FR2-0-NTN will extend current FR2 definition for NTN only (R4-2218489/P1)
· Recommended WF
· Define SAN type 2-O for Ka band NTN
· FFS: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of the full Ka band. (R4-2219971/P1 & P2)
· FFS: Introduce FR2-0/FR2-0-NTN subrange/extending FR2-1 downwards, to cover the full Ka band within FR2. (R4-2219971/P1 & P2, R4-2218489/P1, R4-2218466/P2)

Issue 3-1-2: Conducted Requirements (SAN type 2-H)
· Proposals
· Option 1: Not to define conductive requirements for Ka band NTN (R4-2218466/P1, R4-2218491/P1)
· Recommended WF
· Define SAN type 2-O for Ka band NTN
· FFS: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of the full Ka band. (R4-2219971/P1 & P2)
· FFS: Introduce FR2-0/FR2-0-NTN subrange/extending FR2-1 downwards, to cover the full Ka band within FR2. (R4-2219971/P1 & P2, R4-2218489/P1, R4-2218466/P2)

Sub-topic 3-2 OTA requirements
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 3-2-1: OTA Tx requirements
· Proposals
· Option 1: Agree with the list of OTA Tx requirements to be specified as listed in Table 1 (R4-2218491/P2)
[bookmark: _Ref118147434]Table 1: OTA Tx requirements overview
	Requirements
	Comment

	SAN output power 
	To be specified.
Most likely similar to FR1, SAN output power should be declared by manufacturer for GEO and LEO classes.

	Output power dynamics

	RE power control dynamic range
	To be specified. Similar to BS FR2 requirements.

	Total power dynamic range
	To be specified. Similar to BS FR2 requirements.

	Transmit ON/OFF power
	Not applicable, SAN are operating in FDD.

	Transmitted signal quality

	Frequency error
	To be specified. Similar to BS FR2 requirements.

	Modulation quality
	To be specified. Similar to BS FR2 requirements.

	Time alignment error
	Most likely not applicable for SAN.

	Unwanted emissions

	Occupied bandwidth
	To be specified. Similar to BS FR2 requirements.

	Adjacent Channel Leakage Power Ratio
	To be further discussed based on coexistence simulations conclusions.

	Operating band unwanted emissions
	To be further discussed.

	Transmitter spurious emissions
	To be further discussed.

	Transmitter intermodulation
	Most likely not applicable for SAN.



· Option 2: The OTA RE power control dynamic range, (OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation) are not applicable for SAN type 2-O in Ka band of NTN. (R4-2218466/O2)
· Option 3: To define SAN RF requirement for NTN in Ka-band as proposed below (R4-2219380/P2)
	Tx requirements
	Applicability notes

	[bookmark: _Toc24574]SAN output power 
	up to the declaration and no need to define any requirements

	[bookmark: _Toc22538]Output power dynamics
	

	RE power control dynamic range

	N/A

	Total power dynamic range
	N/A

	Transmit ON/OFF power
	N/A since the Ka-band is FDD band.

	Transmitted signal quality
		

	Frequency error

	to reuse the same requirement defined in TS 38.108

	Modulation quality

	to reuse the same requirement defined in TS 38.104. For DL 256QAM and 64QAM, this need more discussion similar as Rel-17 NR over NTN.

	Time alignment error
	this is not applicable for NTN SAN since its channel characteristic is difficult to support the MIMO which is similar as Rel-17 NR over NTN.

	Unwanted emissions
	

	Occupied bandwidth

	to reuse the same requirement defined in TS38.108 which is following ITU-R Recommendation SM.328

	Adjacent Channel Leakage Power Ratio
	this depends on the outcome of coexistence study.

	Operating band unwanted emissions

	this depends on the outcome of coexistence study if needed and ITU recommendation SM.1541-6 .
[image: ]
Further study for FSS if the corresponding FSS spectrum could be included.
[image: ]

	Transmitter spurious emissions

	to reuse the same spurious emission requirement defined in TS 38.108, however the upper frequency limit for DL need to be updated as 2nd harmonic instead of 5th harmonic to follow the principle defined in ITU-R SM.329
[image: ]

	Transmitter intermodulation
	Not applicable since it’s supposed to have no surrounding interfering gNB next to gNB



· Recommended WF
· See if (OTA) RE power control dynamic range and (OTA) Total power dynamic range can be removed from Option 1.

Issue 3-2-2: OTA Rx requirements
· Proposals
· Option 1: Agree with the list of OTA Rx requirements to be specified as listed in Table 2  (R4-2218491/P3).
[bookmark: _Ref118147424]Table 2: OTA Rx requirements overview
	Requirements
	Comment

	OTA sensitivity
	To be specified.
Most likely similar to FR1, OTA sensitivity should be declared by manufacturer.

	OTA Reference sensitivity level
	To be specified. Similar to BS FR2 requirements.

	OTA Dynamic range 
	To be specified. Similar to BS FR2 requirements.

	OTA ACS
	To be further discussed based on coexistence simulations conclusions.

	OTA In-band blocking
	To be further discussed.

	OTA Out of band blocking
	To be further discussed.

	OTA Receiver spurious emission
	Not applicable for SAN.

	OTA Receiver intermodulation
	Most likely not applicable for SAN.

	OTA In-channel selectivity
	To be further discussed based on IoT curves.



· Option 2: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, (OTA receiver spurious emission, and OTA receiver intermodulation) are not applicable for SAN type 2-O in Ka band of NTN (R4-2218466/O3)
· Option 3: To define SAN RF requirement for NTN in Ka-band as proposed below (R4-2219380/P2)
	Rx requirement
	

	Reference sensitivity level
	Declaration basis according to the noise figure of SAN, antenna array configuration, the target SNR, FRC.
The existing FRC for TN BS in FR2 could be reused if system parameter in other agenda is agreeable.
It should be noted that antenna array between transmitter and receiver could be different which are different from the legacy TN BS.

	Dynamic range 
	more evaluation results for IoT level in the uplink are needed similar as Rel-17 NR over NTN..

	ACS
	This depends on the outcome of coexistence study.

	In-band blocking
	This depends on the outcome of coexistence study.

	Out of band blocking
	to start with OOBB power level as -44dBm and this should be changed to V/m in the OTA chamber.  

	Receiver spurious emission
	Not applicable for FDD band operation

	Receiver intermodulation
	Not applicable since it’s supposed to have no surrounding interfering gNB next to gNB which is similar as transmitter intermodulation requirements,

	In-channel selectivity
	more evaluation results for IoT level in the uplink are needed similar as Rel-17 NR over NTN.



· Recommended WF
· Option 1 and Option 3 are similar and can be regrouped together
· Decide if Option 2 not applicable (overlapping) Rx requirements apply or not

Sub-topic 3-3 Other SAN Antenna Types
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-3-1: SAN Antenna
· Proposals
· Option 1: further discuss other antenna types e.g. reflection antenna architecture for Ka-band (R4-2219380/P1)
· Recommended WF
· TBD
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3 00B masks for mobile-satellite service (MSS) earth and space stations

‘The masks contained in Recommendation ITU-R M.1480 can be used for mobile carth stations of
geostationary-satellite orbit (GSO) MSS systems implementing the GMPCS memorandum of
understanding in parts of the frequency band 1-3 GHz.

The masks contained in Recommendation ITU-R M.1343, representing non-GSO mobile earth
stations in the band 1-3 GHz can form one input for the mobile earth station data.

For earth stations not covered in the above-mentioned Recommendations and for all space stations,
the following generic OoB mask, considered as an upper bound for MSS systems, is to be used:

Attenuation of OoB emissions in the reference bandwidth of 4 kHz for MSS systems below 15 GHz
(otherwise in reference bandwidth of 1 MHz for MSS systems above 15 GHz) is:
F
40log | —+1 dBsd
¢ (so ]
where F is the frequency offset from the edge of the total assigned band, expressed as a percentage

of necessary bandwidth, which will range from 0% to the spurious boundary (which is usually 200%).

The above-proposed mask may not be applicable in detailed examination of adjacent band
compatibility.
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2 (00B masks for fixed-satellite service (FSS) earth and space stations

The OoB domain emissions of a station operating in the bands allocated to the FSS should be
attenuated below the maximum psd, in a reference bandwidth of 4 kHz (for systems operating above
15 GHz a reference bandwidth of 1 MHz may be used in place of 4 kHz) within the necessary
bandwidth, by the following:

40[03(£+l] dBsd
50

where Fis the frequency offset from the edge of the total assigned band, expressed as a percentage
of necessary bandwidth. It is noted that the OoB emission domain starts at the edges of the total
assigned band.
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