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Introduction
This Way Forward considers remaining issues from R4-2220138, Email discussion summary for Topic summary for [105][312] NR_NTN_enh_Part1, with the following list of topics/sub-topics/issues (presented in R4-2220138):
· 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 (moved to [105][139] NR_NTN_enh_UERF)
· Issue 2-1-2: Operation of Fixed/Mobile VSAT (moved to [105][139] NR_NTN_enh_UERF)
· Issue 2-1-3: ESIM (moved to [105][139] NR_NTN_enh_UERF)
· 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
· Issue 2-4-2: Raised questions from [105][313] NR_NTN_enh_Part2
· 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

This Way Forward will discuss only remaining issues from Topic#1 and Topic#2 of Email discussion summary for Topic summary for [105][312] NR_NTN_enh_Part1.

Online Discussion RAN4#105 Brk1 (15/11/2022)
Agreement:  
· FSS spectrum should be included in 3GPP band definition for the purpose of enabling ESIM/moving VSAT moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]
· Define several NTN Ka-bands to address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”

Agreements
Issue 1-1-3: Potential NTN band ranges

Proposed WF1:
· Companies are invited to study (general) ITU/national regulations and bring contributions/provide more information at this meeting (RAN#105) and next RAN4 meeting.
Proposed WF2: Since it has been agreed to define several NTN Ka-bands to address the diversity of spectrum allocation (see agreement 15/11/2022 during online session), moderator proposes recommendation based on Option 2b.
[bookmark: _GoBack]Option 2b (as starting point for next meeting discussion): RAN4 to consider defining/continue to discuss at next meeting (all options have same priority, companies need more time to check):
· n511 with consideration of US/FCC regulations.
· [n512 with consideration of CEPT regulations.]
· Note 1: All companies to further check impacts of latest revision of ECC Decision(05)01 on ECC Decision(13)01 cited in the current WF.
· [n510 with consideration of US/FCC regulations.]
· Note 1: Provide the 3GPP definition that specifies the prevention of the use of a fixed terminal in the Fixed Service Spectrum (FSS).
· Note 2: Also provide information of a movable NTN user terminal in FSS spectrum in the US.
with the following considerations:
· DL: 17.7-20.2 GHz (n512, n511, n510);
· UL: 27.5-30.0 GHz (n512), 28.35-30.0 GHz (n511), 27.5-28.35 GHz (n510).














Annex: Regulatory Information
At least two main documents can be referred to in respect to European regulations:
	ECC Decision (13)01
	The harmonised use, free circulation and exemption from individual licensing of Earth Stations On Mobile Platforms (ESOMPs) within the frequency bands 17.3-20.2 GHz and 27.5-30.0 GHz.
	The purpose of this ECC Decision is to:
a) harmonise the use and allow the free circulation and exemption from individual licensing of ESOMPs of geostationary satellite networks operating within the frequency bands 17.3-20.2 GHz (receive band) and 27.5-30 GHz (transmit band);
b) apply the technical conditions necessary to ensure harmful interference is not caused by ESOMPs to stations of the FSS, FS and other services.

	ECC Decision (15)04
	The harmonised use, free circulation and exemption from individual licensing of Land, Maritime and Aeronautical Earth Stations On Mobile Platforms (ESOMPs) operating with NGSO FSS satellite systems in the frequency ranges 17.3-20.2 GHz, 27.5-29.1 GHz and 29.5-30.0 GHz
	The purpose of this ECC Decision is to:
a) harmonise the use and allow the free circulation and exemption from individual licensing of ESOMPs of geostationary satellite networks operating within the frequency bands 17.3-20.2 GHz (receive band) and 27.5-30 GHz (transmit band);
b) apply the technical conditions necessary to ensure harmful interference is not caused by ESOMPs to stations of the FSS, FS and other services.



Moreover, 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)
RAN4 shall continue discussion with respect to 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)
With respect to NTN UE Ka-band terminal, relevant ETSI EN specifications can be considered, for instance ETSI EN 301 459, ETSI EN 301 360, ETSI EN 303 699, ETSI EN 303 978, ETSI EN 303 979.

To be updated if any information from companies.
· Agreement: 
· To address additional regional specific requirements, NS can be considered as one possible solution.
· Other candidate solutions not precluded

Annex: Discussion Results from Ad-hoc meeting minutes for NTN Ka band definition - 14/11/2022 RAN4 Brk1 (from R4-2220224, Qualcomm Incorporated)

The moderator summary lists the following topics for discussion.
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
Discussion:
Ericsson:  RAN4 should not specify fixed VSAT terminals in FSS spectrum.  Should at least consider the MSS spectrum.  Other bands for ESIM can be further discussed.
Intel:  It is only FSS spectrum that is available for NTN.  Is there also MSS available?
Inmarsat:  If we consider ESIM, we must consider FSS.  MSS is outside the scope of the WID.
Ericsson:  Agree if we consider ESIM, then we should consider FSS.  But what about fixed VSAT?  
Inmarsat:  Fixed VSAT is also FSS.
Ericsson:  Fixed VSAT is out of scope because there is no mobility.  RAN4 should only consider mobile operation.
ZTE:  Fixed VSAT and ESIM are in FSS.  Mobile Earth Station (MES) is used in MSS.  Having both bands can be acceptable to us.  
Hughes:  In R16, we defined VSAT for both fixed and moving platform. Cannot separate VSAT and ESIM.  Last 500 MHz of the band (MSS portion) cannot be used for mobile.
Hughes:  ESIM is only for GSO, not NGSO.  So not having fixed VSAT means that we cannot have NGSO.
Hispasat:  Ka band is traditionally used for FSS.  VSAT have been used here.  Fixed VSAT and ESIM are both in scope.  Don’t know why we are discussing MSS.
	Ericsson:  Fixed device in fixed spectrum is out of scope of RAN4.
	Chair:  Is this restriction in RAN4’s terms of reference?
Stellar:  Everything is FSS in this band.  
ZTE:  ESIM is just an ITU term.  Prefer moving VSAT since ESIM might not imply a small antenna.
ESA:  VSAT antenna size might not be small.  Just its aperture.
Chair:  FSS spectrum should be included in 3GPP band definition for the purpose of enabling ESIM/moving VSAT moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]

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
Discussion:
Chair:  Is Option 1 agreeable?  No dissenting views.
ZTE:  How do we define the bands in the absence of regulatory rules.  When do we start the work?
Nokia:  Same as ZTE.  We originally proposed one band to just start with one.  If we do multiple bands in parallel, we need to have regulatory rules and prioritization.
Hughes:  Can agree to option 1, but would like to simplify the applicability instead of on country-by-country basis.
Thales:  How about this?  “To address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”
Nokia:  Ok with this, but where should we start?
Chair:  Define several NTN Ka-bands to address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”
Open issue:  How do we start?  Should we have an upper limit on the number of Ka bands in Rel-18?
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: Chart, timeline

Description automatically generated]
Example of Option b

· Recommended WF
· TBA
Discussion:
Inmarsat:  Cannot accept option 1 because MSS should not be referenced.
Hispasat:  Cannot accept option 1 because it focuses on the 500 MHz as a priority.  We prefer to focus on the whole band.
Ericsson:  Cannot agree on option 2 because we don’t know which regulations apply to which bands.  Option 1 allocation applies to Japan for example.
Verizon:  Can accept option 2, but would like to consider FCC regulatory requirements first.  We also need to consider the coex requirements to the existing TN 28 GHz.
Chair:  Option 2 with consideration of US/FCC regulations as a starting point for n511 [and CEPT for n512 as a starting point].  
Could not agree to the above.

Annex: Remaining Proposals not Treated in RAN4#105
· Topic #1: System parameters
· Sub-topic 1-1: Operating bands and band numbering (frequency arrangements)
· 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)
· 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)

· Sub-topic 1-2: NTN band numbering
· Issue 1-2-1: use of n512 band definition
· Sub-topic 1-3: Channel BandWidth
· Sub-topic 1-4: Spectral Utilization
· Sub-topic 1-5: Channel raster and synchronization raster
· 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



· 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.



· Sub-topic 1-6: Network Signaling (NS)
· Sub-topic 1-7: LS to send to other WGs
· 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
· Topic #2: Regulatory information
· Sub-topic 2-1 NTN equipment
· Sub-topic 2-2 NTN UE Operation
· 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)
· 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)
· 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
· 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.
Recommended WF
· Consider relevant ETSI EN specifications

Annex: Online Discussion RAN4#105 Brk1 (15/11/2022)
Agreement:  
· FSS spectrum should be included in 3GPP band definition for the purpose of enabling ESIM/moving VSAT moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]
· Define several NTN Ka-bands to address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”

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
· Discussion
· Samsung: We are ok to support 400MHz as optional.
· Agreement: Supporting 400MHz as maximum channel bandwidth for above 10GHz band which is optional for supporting in Rel-18. 
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
· Discussion
· ZTE: In the end, we may have such agreement. We suggest to take this as starting point based on further confirmation after co-existence study.
· Nokia: We have similar comments as ZTE. 
· Agreement: 
· Take the same spectral utilization requirement of FR2 TN system as starting point pending on further confirmation after co-existence study
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)
· Discussion:
· Ericsson: If we have only band then multiple NS values maybe required. This need to be considered as case-by-case manner, pending on band definition. 
· Thales: We think NS is generic approach even with multiple bands. 
· Oppo: With option 2, some solutions seem belongs to UE implementation which cannot be standlized in 3GPP.
· Thales: We think NS approach can be considered. 
· Nokia: The design in RAN1 is based on the assumption that UE is awared the location.  
· ZTE: We have same understanding as Nokia. MFBI belongs to RAN2, that pending on final band introduction in the same frequency ranges.
· Agreement: 
· To address additional regional specific requirements, NS can be considered as one possible solution.
· Other candidate solutions not precluded
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
· Discussion:
· Ericsson: For DL part, there is no TN currently in DL frequency ranges. Usually, we consider both DL and UL for co-existence study. Without co-existence study for DL part, how to specify SAN ACLR requirements and UE ACS requirements. We are open to consider two cases: case 1 NTN-TN and case 2 NTN-NTN for DL part.
·  ZTE: We share same understanding as Ericsson. Without co-existence study, we can only rely regulatory requirements then this may be varied in different regions. 
· Verizon: I share same view as Ericsson. 
· Echostar: In FR1, NTN-NTN is out of scope. For Ka band, we would like to follow the same logic. We also think no need to consider NTN-TN in DL part. 
· QC: NTN-NTN referred to adjacent channel or in channel? Without DL co-existence study, it’s hard to specify the corresponding requirements.
· Thales: We can separate the case for co-channel and adjacent channel.
· Inmarsat: Existing satellite system already deployed in such frequency ranges; we can refer to the existing requirements for commercial products as reference. 
· T-Mobile USA: Co-existence study always required. 
· Agreement: For DL coexistence study of Ka bands
· For ACLR/ACS requirement introduction, no need to consider the co-channel co-existence.
· For adjacent channel co-existence study: FFS on the necessity of co-existence study 
· Option 2: NTN-TN (starting with 20 GHz, not precluded to consider other frequency point)
· Detailed modelling on TN FFS 
· Note: Currently no TN bands introduced in such frequency ranges from RAN4 specifications
· Option 4: No co-existence study required
· With this option, it’s FFS how to specify corresponding SAN ACLR and UE ACS requirements. 
· One possible solution takes existing requirements for commercial products (the feasibility not concluded) as reference for consideration
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