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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 6.22.1 and 6.22.3 at TSG-RAN WG4 #104-bis-e, together with identified key open issues and recommends topics/questions to be handled via email discussions. The goal of this document is to provide recommendation on prioritization of discussion.
Please also note the draft TSG-RAN WG4 #104-bis-e meeting agenda with respect to NTN topic:
-------------------------------------- Items led by other working group ----------------------------------------------------
6.22		NR NTN enhancement	[NR_NTN_enh]
6.22.1.1	System parameters 	[NR_NTN_enh-Core]
               * Include band definition 
6.22.1.2	Regulatory information 	[NR_NTN_enh-Core]
6.22.2		Co-existence study for above 10GHz bands	 [NR_NTN_enh-Core]
6.22.3		SAN RF requirements 	[NR_NTN_enh-Core]
6.22.4		UE RF requirements 	[NR_NTN_enh-Core]
6.22.5		Moderator summary and conclusions	[NR_NTN_enh-Core]

For informative purpose, RAN4#104-bis-e E-meeting Arrangements and Guidelines proposed the following schedule:
[image: ]


For the discussion in [104-bis-e][312] NR_NTN_enh_Part1, the following TDoCs are to be considered
· 1 TDoC submitted under agenda item 6.22.1
· 6 TDoCs submitted under agenda item 6.22.1.1
· 2 TDoCs submitted under agenda item 6.22.1.2
· 2 TDoCs submitted under agenda item 6.22.3
 (please also see the Appendix for the details, with all the observations/proposals):

	TDOC
	Type
	Title
	Company
	For
	Agenda Item

	R4-2215709
	Work Plan
	NR NTN enhancement workplan
	NTT DOCOMO, INC.
	Approval
	6.22.1

	R4-2216076
	other
	Discussion on Rel-18 NTN regulatory information and ka band
	Huawei, HiSilicon
	Approval
	6.22.1.1 

	R4-2216148
	other
	Initial discussion for NR to support non-terrestrial networks
	Xiaomi
	Approval
	6.22.1.1 

	R4-2216372
	discussion
	Discussion on above 10GHz NTN band
	Nokia, Nokia Shanghai Bell
	Agreement
	6.22.1.1 

	R4-2216651
	discussion
	Ka band system parameters for NTN
	Qualcomm Incorporated
	Approval
	6.22.1.1 

	R4-2216516
	other
	NTN enhancement: System parameters
	Ericsson
	Approval
	6.22.1.1 

	R4-2216556
	other
	Discussion on system parameter for NTN in Ka band
	ZTE Corporation
	Approval
	6.22.1.1 

	R4-2216515
	other
	NTN enhancement: Regulatory aspects and band discussion
	Ericsson
	Approval
	6.22.1.2 

	R4-2215775
	discussion
	Utilization of frequency range 27.50-28.35GHz spectrum in USA
	Verizon, T-Mobile USA
	Approval
	6.22.1.2 

	R4-2216558
	other
	Discussion on SAN RF requirements for NTN in Ka-band
	ZTE Corporation
	Approval
	6.22.3 

	R4-2215415
	other
	General consideration on SAN RF requirements for above 10GHz bands
	CATT
	Approval
	6.22.3 




Identified topics and issues for the 1st round:
1. Topic #1: NTN system parameters
Sub-topic 1-1: Terminal types
a. Issue 1-1-1: VSAT and/or ESIM (see Huawei/R4-2216076/P1, Ericsson/R4-2216515/P2 & P3)
b. Issue 1-1-2: Power class (see Xiaomi/R4-2216148/P2)
Sub-topic 1-2: Orbit types
a. Issue 1-2-1: GSO, NGSO (see Huawei/R4-2216076/P2, Ericsson/R4-2216515/P1, ZTE/R4-2216558/P2)
Sub-topic 1-3: Frequency range
a. Issue 1-3-1: Downlink frequency range (see Huawei/R4-2216076/P3, Nokia/R4-2216372/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4)
b. Issue 1-3-2: Uplink frequency range (see Huawei/R4-2216076/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4, Verizon/R4-2215775/P2&P3&P4&P5&P6)
c. Issue 1-3-3: handling of between 10 and 24.250 GHz (see Nokia/R4-2216372/P1, Qualcomm/R4-2216651/P1)
Sub-topic 1-4: Waveform parameters
a. Issue 1-4-1: channel bandwidth (see Ericsson/R4-2216516/P1 & P3, ZTE/R4-2216556/P2 & P3, Qualcomm/R4-2216651/P2 & P3)
b. Issue 1-4-2: sub-carrier spacing (see Ericsson/R4-2216516/P2, P4 & P5, ZTE/R4-2216556/P2)
c. Issue 1-4-3: Spectral utilization requirement (see ZTE/R4-2216556/P4)
d. Issue 1-4-4: Channel raster (see ZTE/R4-2216556/P5, Qualcomm/R4-2216651/P4)
e. Issue 1-4-5: Tx-Rx separation values (see Qualcomm/R4-2216651/P5)
Sub-topic 1-5: band definition
a. Issue 1-5-1: band numbering (see Xiaomi/R4-2216148/P3 and Nokia/R4-2216372/P2)
b. Issue 1-5-2: specific recommendations (see Verizon/R4-2215775/P7&P8)
c. Issue 1-5-3: Handling of Region/country specific regulatory requirements (see Ericsson/R4-2216515/P5, Verizon/R4-2215775/P1&P6)
2. Topic #2: SAN RF aspects
Sub-topic 2-1: SAN RF Requirements
a. Issue 2-1-1: Radiated (see Xiaomi/R4-2216148/P1)
b. Issue 2-1-2: type 2-O (see ZTE/R4-2216558/P1, CATT/R4-2215415/O2)
c. Issue 2-1-3: SAN RF parameters (see ZTE/R4-2216558/P3, CATT/R4-2215415/O3)
  Sub-topic 2-2: NR NTN enhancement workplan
a. Issue 2-2-1: Work plan



Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	THALES
	Dorin Panaitopol
	

	ESA
	Stefano Cioni
	

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	Hughes/EchoStar
	Munira Jaffar
	munirajaffar@hughes.com

	Xiaomi
	Shengxiang Guo
	guoshengxiang@xiaomi.com

	Hispasat
	Jorge Garcia
	jgarcia@hispasat.es

	Eutelsat
	Keith Edwards
	kedwards-ext@eutelsat.com

	Lockheed Martin
	Robert Olesen
	robert.l.olesen@intelsat.com

	Nokia, Nokia Shanghai Bell
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.com

	Intelsat
	Virgil Cannon
	virgil.cannon@intelsat.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Samsung
	Yiran JIN
	yiran.jiN@samsung.com


Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)



Topic #1: NTN system parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	TDOC
	Company
	Proposals / Observations

	R4-2216076
	Huawei, HiSilicon
	Proposal 1: It’s better to clarify whether VSAT and ESIM represent the same terminals and discuss whether a unified name can be used for future 3GPP standardization work to avoid some confusions.
Proposal 2: 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 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.

	R4-2216148
	Xiaomi
	Observation 1: it is very important for starting the next work plan in RAN4 to identify the detail frequency range for the example band as early as possible.
Proposal 1: it is proposed that only the radiated requirements should be defined for ka band.
Proposal 2: Using power class to differentiate different UE types for ka bands
Proposal 3: it is proposed that for those bands with OTA metrics, the band number is arranged in descending order from n512 on a “first come first served” basis..

	R4-2216372
	Nokia, Nokia Shanghai Bell
	Observation 1:	There are no definition of the frequency range 7125 MHz to 24250 MHz (i.e 7-24 GHz).
Proposal 1:	RAN4 to confirm that any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments.
Observation 2:	Following previous agreements the next available NTN band number is n254.
Proposal 2:	RAN4 shall consider n254 as the band number for the next NTN band.
Observation 3:	Option B (UL 29.5-30 GHz DL 19.7-21.2) GHz) – does not overlap any existing NR bands.
Proposal 3:	RAN4 shall discuss and decide a specific frequency range for a NTN band above 10 GHz.

	R4-2216516
	Ericsson
	Proposal1: The specified channel bandwidths for NTN operation above 10 GHz should be at least 50, 100 and 200MHz. Other channel bandwidths are not precluded and would need further discussion. 
Proposal2: For NTN operation above 10 GHz, specify 60 and 120 kHz sub-carrier spacing.
Proposal3: For NTN operation above 10 GHz, specify at least the following transmission bandwidth configuration: 
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz

	
	NRB
	NRB
	NRB

	60
	66
	132
	264

	120
	32
	66
	132




Proposal4: For NTN operation above 10 GHz, specify 60kHz and 120 kHz channel raster with step size of 1 and 2 respectively.
Proposal5: For NTN operation above 10 GHz, specify 120kHz (case D) and 240 kHz (case E) sync raster with step size of 1 and 2 respectively.

	R4-2216556
	ZTE Corporation
	Proposal 1: to define the band in Table 2.1-1 for NTN Ka-band as starting point.
Table 2.1-1. Frequency range for NTN Ka band
	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
	

	[n1024]
	[27500 MHz
	–
	30000 MHz] 
	[17700MHz
	–
	20200 MHz]
	FDD



Proposal 2: to define the supported channel bandwidth for NTN Ka-band as in Table 2.2-1 and Table 2.2-2.
Table 2.2-1. supported chennel bandwidth and SCS for band n1024 in TS 38.101-5
	Operating band
	SCS (kHz)
	UE channel bandwidth (MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	[n1024]
	60
	50
	100
	200
	
	
	
	

	
	120
	50
	100
	200
	4001
	
	
	

	[NOTE 1:	This UE channel bandwidth is optional in this release of the specification.]
NOTE 2: 	This SCS is optional in this release of the specification.



Table 2.2-2. supported chennel bandwidth and SCS for band n1024 in TS 38.108
	Operating band
	SCS (kHz)
	UE channel bandwidth (MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	[n1024]
	60
	50
	100
	200
	
	
	
	

	
	120
	50
	100
	200
	4001
	
	
	

	[NOTE 1:	This UE channel bandwidth is optional in this release of the specification].
NOTE 2: 	This SCS is optional in this release of the specification.



Proposal 3: to further discuss whether 400MHz channel bandwidth should be optional or not for NTN VSAT UE in Ka-band.
Proposal 4: to reuse the same spectral utilization requirement of FR2 TN system for NTN Ka-band.
Proposal 5: to use the same channel raster for n1024 and the NR-ARFCN in the Table 2.4-1 and GSCN in Table 2.4-2.
Table 2.4.1. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n1024]
	60
	TBD – <1> – TBD 

	
	120
	TBD – <2> – TBD 




Table 2.4.2. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n1024]
	120 kHz
	Case D
	TBD- <1> - TBD

	
	240 kHz
	Case E
	TBD - <2> - TBD

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2: 	SS Block SCS of 960 kHz is not used for initial access.





	R4-2216651
	Qualcomm Incorporated
	Proposal 1:  Ka band follows FR2 requirements by adding a note in TS 38.101-5 and TS 38.108 rather than by changing the FR2 frequency range itself. 
Proposal 2:  50, 100, and 200 MHz channel bandwidth with 60 kHz SCS.  50, 100, 200, and 400 MHz channel bandwidth with 120 kHz SCS.  400 MHz channel bandwidth is optional in this release of the specification.
Proposal 3:  Asymmetric channel bandwidths of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.
Proposal 4:  Channel raster and sync raster indexing is extended down to 17.7 GHz in TS 38.101-5 and TS 38.108.
Proposal 5:  Tx-Rx separation values of -9.3 GHz and -9.8 GHz are specified for Ka band.

	R4-2216515
	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 Stations “in motion” and thus might probably be considered similar to a mobile satellite device.
Observation4: The following frequency range should be further studied in RAN4 to define a NTN reference band: 17.7-20.2 GHz in space-to-Earth direction and 27.5-30.0 GHz in Earth-to-space direction.
Observation5: The proposed Ka-band frequency range is allocated to:
-	Fixed Satellite in 17.7-21.2 GHz and in 27.5-30.0 GHz.
-	Mobile Satellite in 19.7-21.2 GHz and in 29.5-30.0 GHz (primary or secondary allocation).
Observation6: ITU authorized ESIM operations in 17.7-20.2 GHz (space-to-Earth) and 27.5-30.0 GHz (Earth-to-space) under certain conditions, and for GSO systems only.
Observation7: FCC has allocated the 27.50-28.35 GHz frequency range to terrestrial licensed mobile operations.
Observation8: For GSO type of satellite, FCC has allocated the 17.8-19.4 GHz / 19.6-20.2GHz (Space-to-Earth) and 29.25-30.0 GHz (Earth-to-Space) frequency ranges.
Observation9: In Canada, only A-ESIM and M-ESIM could operate in 17.7-18.3GHz / 27.5-28.35 GHz with GSO satellite.
Observation10: In Canada, only fixed earth station, A-ESIM and M-ESIM could operate in 18.3-20.2GHz / 28.35-30.0GHz.
Observation11: In many CEPT countries, ESOMP operations with GSO satellite is harmonized in the 17.3-20.2 GHz / 27.5-30.0 GHz frequency range with some exclusion.
Observation12: In Japan, most of the 28 GHz band has been allocated to licensed cellular use.
Observation13: Australia has auctioned the 28 GHz band on Area Wide Licences.
Observation14: In Australia, ESIM can operate in the 27.5-28.3 GHz frequency range with restrictions to protect 26 GHz licenses.
Observation15: Korean regulator has allocated the frequency range 26.5-28.9 GHz to IMT operations.
Observation16: Hong Kong assigned 400 MHz blocks of spectrum in the 26.55-27.75 GHz bands to IMT 5G woperations. 
Observation17: India regulator had called for auctioning mmWave spectrum in the 24.25-28.5 GHz range for 5G services and suggested that the 27.5-28.5 GHz range be used for both 5G mobile and satellite communications on "a co-existence basis" to ensure efficient use of airwaves.
Observation18: 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. 
Observation19: It’s common practice in RAN4 to specify bands specific to a region/country based on the local regulation.
Proposal1: Prioritize GEO and LEO types of satellite, MEO and HEO might be considered in a second phase.
Proposal2: Mobile VSAT and ESIM should be considered as one unique type of satellite device. 
Proposal3: Scenarios considering operations with fixed VSAT type of UE should be clarified. Pending on such clarification, fixed VSAT type of device could only be considered in the spectrum allocated by ITU to Mobile satellite service (19.7-20.2 GHz and 29.5-30.0 GHz).
Proposal4: The spectrum allocated by ITU to MSS, i.e. 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. 
Proposal5: Instead of specifying a unique NTN Ka-band band for all regions, RAN4 should specify regional/local band(s) depending on local regulation.

	R4-2215775
	Verizon, T-Mobile USA
	Observation 1:	FCC has adopted a rule for the spectrum range 27.5-28.35 GHz for the USA nation’s future in the 5G evolution of wireless technology on July 14, 2016.
Observation 2: 	The spectrum range 27.50-28.35 GHz has been defined by 3GPP as an mmWave band for broadband 5G terrestrial wireless services and facilities to the industry in Rel-15.
Observation 3: 	This mmWave band has been commercialized on the field to secure the USA nation’s 5G service. 
Observation 4:	A unified license from FCC is for all of the eligible types of operation to GSO and NGSO FSS satellite services. The spectrum range 27.5-28.35 GHz is no part of unified license for satellite operations.
Observation 5:	The unified license cannot be available in any frequency band shared with terrestrial wireless spectrum, but in bands adjacent to the terrestrial wireless spectrum. The out of band emissions limit for NGSO is being treated in an ongoing rulemaking.
Observation 6:	FCC addressed the Ka-band frequency ranges and provided restrictions in the Order for the U.S. satellite operation.
Observation 7:	The 27.5-28.35 GHz band cannot be part of GSO/NGSO FSS based on FCC and federal requirements.
Observation 8: 	The 27.5-28.35 GHz band cannot be part of ESIMs with GSO/NGSO FSS satellite services
Observation 9:	The lowest 50 megahertz of the 28.35-28.6 GHz band (28.35-28.4 GHz) is not permitted by FCC for the ESIM with NGSO FSS service for avoiding interference from out-of-band emissions into the adjacent 27.5-28.35 GHz terrestrial wireless band.
Observation 10: 	The remaining 200 megahertz in between 28.4 to 28.6 GHz are permitted by FCC for the ESIM with NGSO FSS service. 
Observation 11: 	FCC permits the grandfather FSS earth station service to continually use the 27.5-28.35 GHz band which was authorized prior to July 14, 2016, and the grandfather FSS earth station service has to meet following federal criteria requirements 
•	The FSS license at 10 meters above ground level within an area where the earth station generates a PFD of greater or equal to -77.6 dBm/m2/MHz, and 
•	There are no more than two other authorized earth stations operating in the 27.5-28.35 GHz band within the county, and 
•	The earth station area, in the aggregate for the total, cannot exceed the amount of population in § 25.136(a)(4)(II) as shown in table 1 below.
Observation 12: 	The grandfather FSS service can only be “secondary”, and cannot cause any interference to the operations authorized on the primary basis terrestrial wireless band. On the another hand, there is no any protection in requirements from interference from the primary operations [4, 6]
Observation 13: 	The federal rule prohibits the FSS service to infringe any major event venue, arterial street, interstate or U.S. highway, urban mass transit route, passenger railroad, or cruise ship port.
Observation 14: 	FCC specifies that the satellite earth station licensed operation must be re-coordinated with terrestrial wireless services one year before of actual FSS operation for the interference environment.
Observation 15: 	The FSS license will be a gateway earth station operating as earth-to-space gateway-type service, instead of either originated or terminated communication traffic. This type of service is different from these IoT, Voice and other services. Therefore,
Observation 16: 	The architecture of earth-to-space gateway-type service will be different from the proposed NTN-TN required.
Observation 17: 	FCC will not grant the terrestrial wireless band (27.5-28.35GHz) to the existing FSS earth station holders.  
Observation 18:	3GPP principle is to aim at investigating the existing regulatory framework from different countries/regions in the permitted frequency range. And, none of countries/regains regulatory rules shall be ignored.
Observation 19:	A study of the NTN-TN spectrum is needed. All of analysis information should be documented following the 3GPP principle. 
Proposal 1: 	3GPP shall meet the regulatory rules from each particular country/region while defining NTN-TN band(s) and additional requirements. RAN4 shall naturally account for decisions made by various bodies, such as FCC, ECC, etc. 
Proposal 2:	The 27.5-28.35 GHz band shall be not part of GSO and NGSO FSS satellite services [1, 3, 5], and 
Proposal 3:	The 27.5-28.35 GHz band shall be not part of both ESIMs with GSO and NGSO FSS satellite services [5].
Proposal 4:	The lowest 50 megahertz of the 28.35-28.6 GHz band (i.e., 28.35-28.4 GHz) shall be a guard band to avoid interference from out-of-band emissions into the adjacent 27.5-28.35 GHz terrestrial wireless band [5].
Proposal 5:	The frequency 200 megahertz of the 28.35-28.6 GHz band in between 28.4 to 28.6 GHz can be defined for the ESIMs NGSO FSS service [5].
Proposal 6:	RAN4 shall follow the U.S. federal regulated rules for the FSS utilization. And, only regularized service/user cases/scenarios shall be considered in the work for the possible NR NTN-TN services. 
Proposal 7:	Same 3GPP principle shall be applied to the possible NR NTN spectrum. RAN4 shall study and document the requirements while specifying the band requirement.
Proposal 8: 	While RAN4 defining new NR NTN-TN band(s), it shall not interfere the existing terrestrial wireless band authorized the frequency range of 27.5-28.35GHz.

	R4-2216558
	ZTE Corporation
	Proposal 1: to define SAN type 2-O for NTN Ka-band.
Proposal 2: to define GEO and LEO SAN class (including LEO-600km and LEO-1200km) for NTN Ka-band and FFS for MEO SAN class.
Proposal 3: to define SAN RF requirement for NTN in Ka-band as proposed in table 2.2-1.
Table 2.2-1. Summary of related RF requirement
	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 and ITU recommendation.

	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 if we follow the principle of TN BS spurious emission requirements. 

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

	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.




	R4-2215415
	CATT
	Observation 1: FR2-1 (24250MHz-52600MHz) from TN is not applicable for Ka band of NTN, extending FR2-1 downwards is needed.
Observation 2: To define SAN type 2-O for Ka band NTN.
Observation 3: The OTA transmit ON/OFF power, OTA time alignment error, OTA transmitter intermodulation, 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.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: Terminal types
Open issues and candidate options before e-meeting:
Issue 1-1-1: VSAT and/or ESIM 
· Proposals (see Huawei/R4-2216076/P1, Ericsson/R4-2216515/P2 & P3)
· Option 1: RAN4 defines a single type of terminal (i.e. covering both VSAT or ESIM)
· Option 2: RAN4 defines several types of terminals (i.e. may be distinguishing between Mobile VSAT/ESIM and fixed terminals)

· Recommended WF
· Companies’ views are encouraged during the meeting

Issue 1-1-2: Power class
· Proposals (see Xiaomi/R4-2216148/P2)
· Option 1: Use power class to differentiate different UE types for ka bands

· Recommended WF
· Companies’ views are encouraged during the meeting

Sub-topic 1-2
Sub-topic description: Orbit types
Open issues and candidate options before e-meeting:
Issue 1-2-1: GSO, NGSO
· Proposals (see Huawei/R4-2216076/P2, Ericsson/R4-2216515/P1, ZTE/R4-2216558/P2)
· 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.
· Option 2: Prioritize GEO and LEO types of satellite, MEO and HEO might be considered in a second phase
· Option 3: to define GEO and LEO SAN class (including LEO-600km and LEO-1200km) for NTN Ka-band and FFS for MEO SAN class

· Recommended WF
· Companies’ views are encouraged during the meeting

Sub-topic 1-3
Sub-topic description: Frequency range
Open issues and candidate options before e-meeting:
Issue 1-3-1: Downlink frequency range (Space-to-Earth)
· Proposals (see Huawei/R4-2216076/P3, Nokia/R4-2216372/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4)
· Option 1: Consider as starting point the downlink frequency range [17.7 –	20.2 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)
· Option 2: Consider as starting point the downlink frequency range [19.7 - 20.2 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS)
· Option 3: discuss whether the frequency bands 17.7‑19.7 GHz can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS) based on WRC-19 outcome

· Recommended WF
· Companies’ views are encouraged during the meeting 

Issue 1-3-2: Uplink frequency range (Earth-to-space)
· Proposals (see Huawei/R4-2216076/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4, Verizon/R4-2215775/P2&P3&P4&P5&P6)
· Option 1: Consider as starting point the uplink frequency range [27.5 –30.0 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)
· Option 2: Consider as starting point the uplink frequency range [29.5 - 30.0 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS)
· Option 3: discuss whether 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) based on WRC-19 outcome
· Option 4: Exclude the 27.5-28.35 GHz band for
· GSO and NGSO FSS satellite services
· both ESIMs with GSO and NGSO FSS satellite services
· Option 5: Exclude the 28.35-28.4 GHz band which shall be reserved for a guard band to avoid interference from out-of-band emissions into the adjacent 27.5-28.35 GHz terrestrial wireless band
· Option 6: RAN4 shall follow the U.S. federal regulated rules for the FSS utilization. And, only regularized service/user cases/scenarios shall be considered in the work for the possible NR NTN-TN services

· Recommended WF
· Companies’ views are encouraged during the meeting 

Issue 1-3-3: Handling of between 10 and 24.250 GHz
· Proposals (see Nokia/R4-2216372/P1, Qualcomm/R4-2216651/P1)
· Proposal 1: RAN4 to confirm that any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments
· Proposal 2: Ka band follows FR2 requirements by adding a note in TS 38.101-5 and TS 38.108 rather than by changing the FR2 frequency range itself

· Recommended WF
· Companies’ views are encouraged during the meeting 

Sub-topic 1-4
Sub-topic description: waveform parameters
Open issues and candidate options before e-meeting:

Issue 1-4-1: channel bandwidth
· Proposals (see Ericsson/R4-2216516/P1 & P3, ZTE/R4-2216556/P2 & P3, Qualcomm/R4-2216651/P2 & P3)
· Option 1: For NTN operation above 10 GHz, at least the channel bandwidths 50, 100 and 200MHz are supported.
· Option 2: Further discuss whether higher channel bandwidths (e.g. 400 MHz and beyond) are supported (with 120 kHz SCS)
· Option 3: Asymmetric channel bandwidths between DL and UL of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.

· Recommended WF
· TBA
· For NTN operation above 10 GHz, at least the channel bandwidths 50, 100 and 200MHz are supported.
· Further discuss whether
· 1) higher channel bandwidths (e.g. 400 MHz and beyond) are supported (with 120 kHz SCS)
· 2) Asymmetric channel bandwidths between DL and UL of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.

Issue 1-4-2: sub-carrier spacing
· Proposals (see Ericsson/R4-2216516/P2, P4 & P5, ZTE/R4-2216556/P2)
· Option 1: For NTN operation above 10 GHz, 60 and 120 kHz SCS Sub Carrier Spacing are supported

· Recommended WF
· TBA
· For NTN operation above 10 GHz, 60 and 120 kHz SCS Sub Carrier Spacing are supported

Issue 1-4-3: Spectral utilization requirement
· Proposals (see ZTE/R4-2216556/P4)
· Option 1: For NTN operation above 10 GHz, reuse the same spectral utilization requirement of Terrestrial Network system operating in FR2

· Recommended WF
· TBA
· For NTN operation above 10 GHz, reuse the same spectral utilization requirement of Terrestrial Network system operating in FR2

Issue 1-4-4: Channel raster
· Proposals (see ZTE/R4-2216556/P5, Qualcomm/R4-2216651/P4)
· Option 1: For NTN operation in above 10 GHz, use the same channel raster for n1024 and the NR-ARFCN in the Table 2.4-1 and GSCN in Table 2.4-2.

Table 2.4.1. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n1024]
	60
	TBD – <1> – TBD 

	
	120
	TBD – <2> – TBD 



Table 2.4.2. GSCN for NTN Ka-band

	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n1024]
	120 kHz
	Case D
	TBD- <1> - TBD

	
	240 kHz
	Case E
	TBD - <2> - TBD

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2: 	SS Block SCS of 960 kHz is not used for initial access.




· Recommended WF
· TBA
· Endorse option 1 above

Issue 1-4-5: Tx-Rx separation values
· Proposals (see Qualcomm/R4-2216651/P5)
· Option 1: For NTN operation in Ka band, Tx-Rx separation values of -9.3 GHz and -9.8 GHz are supported

· Recommended WF
· Companies’ views are encouraged during the meeting

Sub-topic 1-5
Sub-topic description: band definition
Open issues and candidate options before e-meeting:

Issue 1-5-1: band numbering
· Proposals (see Xiaomi/R4-2216148/P3 and Nokia/R4-2216372/P2)
· Option 1: For NTN operation in above 10 GHz, with OTA metrics, n512 is assigned to the first NTN band and subsequent NTN bands are assigned a number in descending order from n512 on a “first come first served” basis
· Option 2: For NTN operation in above 10 GHz, with OTA metrics, n254 is assigned to the first NTN band

· Recommended WF
· Companies’ views are encouraged during the meeting

Issue 1-5-2: specific recommendations
· Proposals (see Verizon/R4-2215775/P7&P8)
· Option 1: Same 3GPP principle & requirements shall be applied to the possible NR NTN spectrum.
· Option 2: The definition of new NR NTN-TN band(s), shall not interfere the existing terrestrial wireless band authorized in the frequency range of 27.5-28.35GHz.

· Recommended WF
· Companies’ views are encouraged during the meeting

Issue 1-5-3: Handling of Region/country specific regulatory requirements
· Proposals (see Ericsson/R4-2216515/P5, Verizon/R4-2215775/P1&P6)
· Proposal 1: 3GPP shall meet the regulatory rules from each particular country/region while defining NTN-TN band(s) and additional requirements. RAN4 shall naturally account for decisions made by various bodies, such as FCC, ECC, etc
· Proposal 2: RAN4 shall follow the U.S. federal regulated rules for the FSS utilization. And, only regularized service/user cases/scenarios shall be considered in the work for the possible NR NTN-TN services.
· Proposal 3: Instead of specifying a unique NTN Ka-band band for all regions, RAN4 should specify regional/local band(s) depending on local regulation..

· Recommended WF
· Companies’ views are encouraged during the meeting


Companies views’ collection for 1st round 
Open issues 

Sub topic 1-1: Terminal types
	Company
	Comments

	ESA
	Issue 1-1-1: We prefer a single type of terminal (Option 1).
Issue 1-1-2: We agree to use aperture and power class to different UE types

	Ericsson
	Issue 1-1-1: VSAT and/or ESIM (see Huawei/R4-2216076/P1, Ericsson/R4-2216515/P2 & P3)
Our understanding is that “mobile VSAT” and “ESIM” are exact same type of UE device. If confirmed, RAN4 would only need to specify one type of mobile NTN UE device. 
But fixed VSAT device should be a separate type of device anyway.
Issue 1-1-2: Power class (see Xiaomi/R4-2216148/P2)
This is also discussed in NTN UE thread #140, we would suggest to not discuss this issue in this thread #312.

	Qualcomm
	Issue 1-1-1:  At this point, option 2 is preferable.  A fixed VSAT may be quite different with different requirements than an ESIM.
Issue 1-1-2:  We proposed power class 8 for directional VSAT UE in R4-2216652.

	Xiaomi
	Issue 1-1-1: same as Qualcomm and Ericsson
Issue 1-1-2: We agree to use aperture and power class to different UE types.

	Hughes/EchoStar
	Issue 1-1-1:  Option 1 is preferred - single type of terminal (i.e. covering both VSAT or ESIM)
Issue 1-1-2:  We agree to use aperture and power class to different UE types.

	Hispasat
	Issue 1-1-1: Option 1 is preferred (single type of terminal)
Issue 1-1-2: Agree to use aperture and power class

	Eutelsat
	Agree with the ESA position, that is:
Issue 1-1-1: We prefer a single type of terminal (Option 1).
Issue 1-1-2: We agree to use aperture and power class to different UE types

	Lockheed
	Issue 1-1-1: Option 1 is preferred
Issue 1-1-2: We agree to use aperture and power class to different UE types

	Inmarsat
	Issue 1-1-1: We prefer a single type of terminal (Option 1) – As background and clarification, the technical characteristics of ESIM are exactly the same as Fixed VSAT, including pointing accuracy requirements (noting that fixed VSAT is a technical “colloquial” term, the correct terminology would be Earth Sations (ES), where ESIMs are Earth Stations In Motion, which are a subset of Earth Stations).   The only difference from a technical standpoint is that ESIMs are required to be able to “monitor” the antenna pointing, which does not justify a different UE type.
Issue 1-1-2: We agree to use power class to differentiate UE types

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Similar view to Ericsson and Qualcomm
Issue 1-1-2: OK to use power class to different UE types

	ZTE
	Issue 1-1-1: 
With further clarification from Immarstat,  maybe we need more discussions on the monitoring antenna pointing and how it works in the practice. We would like to make the decision with more clarification in its details.
Issue 1-1-2: 
Okay with option 1


	Intelsat
	Issue 1-1-1:  Option 1.  Single terminal type.
Issue 1-1-2:  Aperture and power class can be used to differentiate UE types

	THALES
	Issue 1-1-1: THALES is proposing the following WF:
· RAN4 to define one type of “NTN terminals” for above 10 GHz (covering VSAT and ESIM) as part of the NR_NTN_enh WI, but different classes characterised by a set of parameters (i.e. antenna aperture, pointing accuracy, Tx power, Noise figure, …)
Note: this terminal can be considered for different deployment types
· Discuss a unified name can be used for future 3GPP standardization work to avoid some confusions, for example “NTN terminal”
Issue 1-1-2: THALES is proposing the following WF:
RAN4 to use aperture and power class to differentiate among directive terminals in above 10 GHz

	Huawei
	Issue 1-1-1: VSAT and/or ESIM (see Huawei/R4-2216076/P1, Ericsson/R4-2216515/P2 & P3)
For the number of terminal type, we are open to further discuss it. However, I think we have to unify the term firstly. It’s very hard to use two terms, i.e. VSAT and ESIM.
Issue 1-1-2: Power class (see Xiaomi/R4-2216148/P2)
Other, PC8 is not good idea since RAN2 has not specified it. As Ericsson comment that we should avoid to mix the TN UE and NTN UE and this issue should be discussed in thread [140].

	Samsung
	Issue 1-1-1: Share the same view with Qualcomm. Option 2 is preferred. 
Issue 1-1-2: To avoid duplexed discussion, better to treat this issue in [140].

	THALES
	It is true that ongoing discussion is also in [140] thread, and also in [313] thread for coexistence scenarios. Introducing PC8 or alternative power class seems to be a good idea.
We also think that at this stage naming aspect is not very important.
Please also take a look at THALES contribution R4-2215348 for VSAT UE characteristics and initial parameters (computations have been performed with the parameters from TR 38.811 and TR 38.821).
[image: ]

Figure 1. Normalised antenna pattern of a VSAT transmit antenna operating at 28 750 MHz
Table 2. VSAT UE Parameters
	VSAT UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power
	(W)
	2
	

	Output power
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	EIRP
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2

	Feeder loss
	(dB)
	 
	-0,50

	Sky temperature
	(K)
	 
	30

	Ground temperature
	(K)
	 
	10

	Antenna temperature
	(K)
	
	40

	G/T figure of merit
	(dB/K)
	 
	16,5



NOTE1: T_a = T_Sky + T_Ground
NOTE2: The antenna temperatures are based on e.g. ITU-R Rec. P372 and Rec. P618.
NOTE3: T_sky is computed using [ITU-R Rec. P.618-12] as expressed below
[image: cid:image008.png@01D8CE6D.E85A78B0]
With respect to the adjacent antenna lobes (i.e. adjacent antenna lobes to the main directional lobes, or secondary antenna lobes from the antenna radiation pattern), the following recommendation can be used (see [ITU-R S.465-5]):
[image: cid:image040.png@01D8CE6D.E85A78B0]




Sub topic 1-2: Orbit types
	Company
	Comments

	ESA
	Issue 1-2-1: We prefer Option 2, so to prioritize GSO and NGSO (600/1200 km). MEO/HEO only if time allows.

	Ericsson
	Issue 1-2-1: GSO, NGSO (see Huawei/R4-2216076/P2, Ericsson/R4-2216515/P1, ZTE/R4-2216558/P2)
Option 1. LEO might be considered but only for the 19.7-20.2 GHz and 29.5-30.0 GHz frequency range. As MEO and HEO were not considered for FR1, to reduce the workload (coex simulations), we propose to not specify MEO and HEO in this WI.

	Qualcomm
	We can agree to option 2 to prioritize GEO and LEO.

	Hughes/EchoStar
	Issue 1-2-1: We prefer Option 2 - prioritize GSO and NGSO (600/1200 km). MEO can be applied if time allows.

	Xiaomi
	OK to prioritize GEO and LEO

	Hispasat
	OK to prioritize GEO and LEO

	Eutelsat
	Priority should be given to GSO and NGSO (600/1200 km). Other orbits can be considered if time permits.

	Lockheed
	Issue 1-2-1: We prefer Option 2 - prioritize GSO and NGSO (600/1200 km). MEO can be applied if time allows.

	Inmarsat
	Issue 1-2-1:  We are ok with Option 2 – from a technical standpoint it makes sense to look at both GEO and NGSO.  All others can be addressed with lower priority in later WI or if time allows – they generally fall under the same NGSO umbrella so there would be minimal incremental work (if any).

	Nokia, Nokia Shanghai Bell
	Similar view as Ericsson. 

	ZTE
	We are okay with option 2 

	Intelsat
	Prioritize GEO and LEO types of satellite, MEO considered in a second phase or if time permits

	THALES
	Issue 1-2-1: THALES is proposing the following WF:
· Prioritize GSO, NGSO (LEO-600 km and LEO-1200 km) orbit
· Consider MEO and HEO if time allows

	Huawei
	Issue 1-2-1: GSO, NGSO (see Huawei/R4-2216076/P2, Ericsson/R4-2216515/P1, ZTE/R4-2216558/P2)
Option 1 based on WID.

	Samsung
	Issue 1-2-1: 
Option 1 and 2 are not exclusive and Option 1 is from WID. 
So for orbit type, we are fine with Option 2. And corresponding UE type should stick with the description in WID.

	CATT
	Issue 1-2-1: GSO, NGSO
Fine with Option 1





Sub topic 1-3: Frequency range
	Company
	Comments

	ESA
	Issue 1-3-1: We support Option 1.
Issue 1-3-2: We support Option 1.
Issue 1-3-3: We think that both proposals should be considered. In principle, the proposal should be: “Any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments. As a starting point, FR2 requirements applies for NTN Ka-band. Add a note in TS 38.101-5 and TS 38.108 to reflect this.”

	Ericsson
	Issue 1-3-1: Downlink frequency range (see Huawei/R4-2216076/P3, Nokia/R4-2216372/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4)
We support option 2 as starting point. This is the only frequency range identified for MSS by ITU. Even if the 17.7-19.7GHz has been authorized for ESIM by ITU, the local Regulations have made different allocation, each country has made its own decision. 

Issue 1-3-2: Uplink frequency range (see Huawei/R4-2216076/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4, Verizon/R4-2215775/P2&P3&P4&P5&P6)
We support option 2 as starting point. This is the only frequency range identified for MSS by ITU. Even if the 27.5-29.5GHz has been authorized for ESIM by ITU, the local Regulations have made different allocation, each country has made its own decision. 
We also agree with options 4, 5 and 6 for US which are reflecting FCC decision.

Issue 1-3-3: handling of between 10 and 24.250 GHz (see Nokia/R4-2216372/P1, Qualcomm/R4-2216651/P1)
We support proposal 1. The proposal 2 would need further consideration.


	Qualcomm
	Issue 1-3-1:  We think one possibility worth considering is to define two bands.  One for the MSS only range and the other one for the MSS + FSS range, since different ranges might be available in different countries.
Issue 1-3-2:  Same as above.
Issue 1-3-3:  Both proposals 1 and 2 are ok.  They don’t seem to be mutually exclusive.

	Hughes/EchoStar
	Issue 1-3-1: We support Option 1.
Issue 1-3-2: We support Option 1.
Issue 1-3-3: We think that both proposals should be considered. 

	Hispasat
	Issue 1-3-1: We support Option 1.
Issue 1-3-2: We support Option 1.
Issue 1-3-3: Both proposals to be considered.

	Verizon
	Issue 1-3-2: Uplink frequency range (see Huawei/R4-2216076/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4, Verizon/R4-2215775/P2&P3&P4&P5&P6)
We support Option 2 and agree Options 4, 5 and 6! These options reflect and coordinate the FCC and US federal regulatory requirements. Overall, 3GPP is a global organization, and each regional and country’s regulation needs to be captured in this work. 3GPP should provide requirements to meet interests worldwide. 

	Eutelsat
	Issue 1-3-1: Option 1.
Issue 1-3-2: Option 1.
Issue 1-3-3: Both proposals to be considered.

	Lockheed
	Issue 1-3-1: Option 1.
Issue 1-3-2: Option 1.
Issue 1-3-3: Both proposals to be considered.

	Inmarsat
	Issue 1-3-1: Option 1, with a minor correction: “Consider as starting point the downlink frequency range [17.7 –	20.2 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)” 

Rationale:  the spectrum relevant for VSAT and ESIM is the FSS spectrum, as both are designated as operating in FSS.  The fact that there is a part of the Ka band that is also designated as MSS is something that comes from historical ITU denomination, but in practice this spectrum denomination does not apply for VSAT and ESIM, therefore, adopting this as the starting point would be a mistake (would not align with regulations).
In respect to which part of the range to consider, the full 17.7-20.2 GHz range is assigned to both Fixed Earth Stations and  ESIMs, as outlined in the two following WRC Resolutions:
- RESOLUTION 156 (WRC-15) – Establishes use of 19.7-20.2 GHz and 29.5-30.0 GHz by earth stations in motion communicating with GSO
- RESOLUTION 169 (WRC-19) – Establishes use of 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with GSO
In regards to the FCC regulations, two things we observe:
1) The FCC has various specific provisos for different bits of this band, including allowing an additional extended portion to FSS in the 17.3-17.8 range (FCC-20-66, FCC-22-63, etc), but mostly in relation to coexistence with Broadcasting Satellite Services (BSS), not terrestrial. Nonetheless, outside of the FCC-regulated areas, at least the 17.7-19.7 range applies pretty much everywhere.  So as a starting point, we should look at the whole segment.
2) Even if there were specific requirements/restrictions for part of the band in a specific region (e.g. US), it does not make sense to remove it from the RAN4 studies, because the band has full applicability in many other regions.  So from a process perspective, at least for the analysis phase, it does not make any sense whatsoever.  Later, if it is deemed necessary that different additional specific technical requirements have to be applied in a specific region, it can be addressed for example with additional Network Signalling (NS) associated with specific regions.  There are many precedents in 3GPP, one example is band n77.  We should just follow a consistent process.
There are a number of CEPT and other region provisos to support both Fixes VSAT and ESIM operation in this FSS band as well.
Issue 1-3-2: Option 1, with a minor correction:  “Consider as starting point the uplink frequency range [27.5 –30.0 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)”
Rationale:  Similar to the DL portion, the spectrum relevant for VSAT and ESIM is the FSS spectrum, as both are designated as operating in FSS.  The fact that there is a part of the Ka band that is also designated as MSS is something that comes from historical ITU denomination, but in practice this spectrum denomination does not apply for VSAT and ESIM, therefore, adopting this as the starting point would be a mistake (would not align with regulations).
In respect to which part of the range to consider, the full 27.5 –30.0 GHz range is assigned to both Fixed Earth Stations and  ESIMs, as outlined in the two following WRC Resolutions:
- RESOLUTION 156 (WRC-15) – Establishes use of 19.7-20.2 GHz and 29.5-30.0 GHz by earth stations in motion communicating with GSO
- RESOLUTION 169 (WRC-19) – Establishes use of 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with GSO
Options 3, 4, 5 and 6 are not acceptable and are not aligned with regulation. 
Specifically to FCC:
- FCC-20-159 clearly expresses that ESIMs shall be allowed to operate in the 27.5-28.35 range as well, and FCC found “no basis in the record to exclude from eligibility ESIM operations in the 28.35-28.6 GHz band adjacent to the 27.5-28.35 GHz band shared with UMFUS”.  And particularly for ESIMs in GSO, this is clear.
- FCC further recognizes an Extended Ka band range, which includes the aforementioned range (e.g. FCC FACT SHEET* 17 GHz GSO FSS R&O/NGSO NPRM).  
For NGSO ESIMs, the situation is slightly different, but again, we think it should only be fair to address the reference band range as defined by regulations, without unfair exclusions.  Regulatory compliance and, if necessary, technical aspects related to specific signalling, can and should be considered to make sure the usage can comply with regulation wherever necessary.
Moreover, we should use the 3GPP RAN4 process appropriately and avoid unnecessary workload by fragmenting the band unless absolutely necessary. 
Issue 1-3-3: We agree with ESA’s view and proposed combined wording, with a  minor modification: “Any decisions related to a new NTN band above 10 GHz shall only be applicable for NTN deployments. As a starting point, FR2 requirements applies for NTN Ka-band. Add a note in TS 38.101-5 and TS 38.108 to reflect this.”

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1: We support Option 2.
Issue 1-3-2: We support Option 2.
Issue 1-3-3: We are ok proposal 1 and proposal 2.

	ZTE
	Issue 1-3-1: open for further discussions, however it’s most likely that we need to go back to RAN-P meeting based on previous RAN-P discussions..
Issue 1-3-2:  the comments as issue 1-3-1.
Issue 1-3-3: We are ok proposal 1 and proposal 2.

	Intelsat
	Intelsat agrees with ESA response:
Issue 1-3-1: Option 1.
Issue 1-3-2: Option 1.
Issue 1-3-3: Both proposals are acceptable, “Any decision related to a new band above 10 GHz shall only be applicable for NTN deployments.  While Ka-band is recommended to be selected as an exemplary band, other bands above 10 GHz will be introduced following Ka-band RAN4 agreeable evaluation approach. Add a note in TS 38.101-5 and TS 38.108 to reflect this.”

	THALES
	Issue 1-3-1: THALES is proposing the following WF:
· Consider as starting point the downlink frequency range [17.7 –	20.2 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)
· Further discuss whether some sub frequency ranges (e.g. within [17.7-19.7 GHz]) may have specific rules/constraints for NTN on a regional/country basis and/or for specific deployment types, and scenarios

Issue 1-3-2: THALES is proposing the following WF:
· Consider as starting point the uplink frequency range [27.5 –30.0 GHz] for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS)
· Further discuss whether some sub frequency ranges (e.g. within [27.5-29.5 GHz]) may have specific rules/constraints for NTN on a regional/country basis and/or for specific deployment types and orbits

Issue 1-3-3: THALES is proposing the following WF:
· Both proposals (Proposal 1 and proposal 2 from 1-3-3) should be considered and translated as below:
· Any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments
· As a starting point, FR2 requirements applies for NTN Ka-band. Add a note in TS 38.101-5 and TS 38.108 to reflect this aspect.

	T-Mobile USA
	Issue 1-3-2: Uplink frequency range (Earth-to-space)
We support Option 2 and agree Options 4, 5 and 6. These options reflect and coordinate the FCC and US federal regulatory requirements. Overall, 3GPP is a global organization, and each regional and country’s regulation needs to be captured in this work. 3GPP should provide requirements to meet interests worldwide.

	Huawei
	Issue 1-3-1: Downlink frequency range (see Huawei/R4-2216076/P3, Nokia/R4-2216372/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4)
Option 2
Issue 1-3-2: Uplink frequency range (see Huawei/R4-2216076/P3, ZTE/R4-2216556/P1, Ericsson/R4-2216515/P4, Verizon/R4-2215775/P2&P3&P4&P5&P6)
Option 2
Issue 1-3-3: handling of between 10 and 24.250 GHz (see Nokia/R4-2216372/P1, Qualcomm/R4-2216651/P1)
For Proposal 1: this is not necessary – RAN4 needs to follow applicable regulations anyway. We do not have to keep confirming that RAN4 respects existing regulations. Once we introduce Ka band as e.g. n254, it is obvious from the spec that it’s a NTN band. 
For Proposal 2: don’t agree. As part of the Ka belongs to the current FR2, it is expected that in case of full Ka consideration, it would follow FR2 requirements. However, its impossible to specify full Ka band without modification of the FR2 (its lower frequency bound shall be adjusted). We need more discussion on the spec impact.

	CHTTL
	Issue 1-3-2: Uplink frequency range (Earth-to-space)
We support Option 2 only, there is also 28GHz for TN network in region 3.

	CATT
	Issue 1-3-1: Downlink frequency range (Space-to-Earth)
Need more discussion
Issue 1-3-2: Uplink frequency range (Earth-to-space)
Need more discussion.
Issue 1-3-3: Handling of between 10 and 24.250 GHz
OK with proposal 1 and proposal 2.




Sub topic 1-4: Waveform parameters
	Company
	Comments

	ESA
	Issue 1-4-1: the preference is for Option 1. However, if time allows, also the other options could be considered. 
Issue 1-4-2: Option 1 is fine.
Issue 1-4-3: Option 1 is fine.
Issue 1-4-4: Option 1 is fine.
Issue 1-4-5: Option 1 is fine.

	Ericsson
	Issue 1-4-1: channel bandwidth (see Ericsson/R4-2216516/P1 & P3, ZTE/R4-2216556/P2 & P3, Qualcomm/R4-2216651/P2 & P3)
We support the recommended WF from Moderator. 

Issue 1-4-2: sub-carrier spacing (see Ericsson/R4-2216516/P2, P4 & P5, ZTE/R4-2216556/P2)
We support the recommended WF from Moderator. 

Issue 1-4-3: Spectral utilization requirement (see ZTE/R4-2216556/P4)
We support the recommended WF from Moderator. 

Issue 1-4-4: Channel raster (see ZTE/R4-2216556/P5, Qualcomm/R4-2216651/P4)
We support the recommended WF from Moderator, the band numbering (n1024) would need further discussion (separate sub-topic 1-5).

Issue 1-4-5: Tx-Rx separation values (see Qualcomm/R4-2216651/P5)
This should be discussed when the exact band definition will be agreed. Also, this should better be discussed in NTN UE thread.

	Qualcomm
	Issue 1-4-1:  Ok with the proposal from the moderator.  However, we would like to clarify how the higher channel bandwidths and asymmetric channel bandwidths will be decided?  Is it based on operator interest?
Issue 1-4-2:  Ok
Issue 1-4-3:  Ok
Issue 1-4-4:  The proposal has TBD values, so there doesn’t seem to be much value here.  We proposed extending NR-ARFCN values since the DL frequency is outside of the current range for FR2.  We think that needs to be discussed.
Issue 1-4-5:  Ok

	Hughes/EchoStar
	Issue 1-4-1: Option 1 is good to start with. 
Issue 1-4-2: Option 1 is fine.
Issue 1-4-3: Option 1 is fine.
Issue 1-4-4: Option 1 is fine.
Issue 1-4-5: Option 1 is fine.

	Hispasat
	Issue 1-4-1: Option 1 preferred. 
Issue 1-4-2: Option 1 is fine.
Issue 1-4-3: Option 1 is fine.
Issue 1-4-4: Option 1 is fine.
Issue 1-4-5: Option 1 is fine.

	Eutelsat
	Issue 1-4-1:  Option 1. Qualcomm point (bandwidth asymmetry) is valid and can be further discussed. 
Issue 1-4-2: Option 1.
Issue 1-4-3:  Option 1.
Issue 1-4-4:  Option 1. Qualcomm comment on NR-ARFCN values could be discussed (no preference at present).
Issue 1-4-5:  Option 1

	Lockheed
	Issue 1-4-1: Option 1 as a starting point for further discussion.
Issue 1-4-2: Option 1
Issue 1-4-3: Option 1
Issue 1-4-4: Option 1
Issue 1-4-5: Option 1

	Inmarsat
	Issue 1-4-1: We support the moderator WF.  Higher channel BW are absolutely a requirement for Above 10 GHz, we strongly support Asymmetric Channel BW support and we believe we should also consider (if time allows) sub-50 MHz channel BWs in FR1 numerology configurations.
Issue 1-4-2: Support moderator WF with small change: “For NTN operation above 10 GHz, at least 60 and 120 kHz SCS Sub Carrier Spacing are supported”
Issue 1-4-3: Ok with Moderator WF
Issue 1-4-4: Ok with the proposed raster.  Not sure what the n1024 numbering refers to?
Issue 1-4-5: Option 2: we think this should be further discussed to allow more flexibility in terms of TX-RX separation – we need to make sure we can support current VSAT/ESIM RF configurations, otherwise this will be a huge issue for VSAT/ESIM antenna and RFFE systems.

	Nokia, Nokia Shanghai Bell
	Issue 1-4-1: Option 1 is fine.
Issue 1-4-2: Option 1 is fine.
Issue 1-4-3: Option 1 is good starting point, but further details to be discussed when channel bandwidths are agreed.
Issue 1-4-4: Option 1 is good starting point.
Issue 1-4-5: More discussion is needed.

	ZTE
	Issue 1-4-1:  Fine with moderator’s recommended WF and regarding question from Qualcomm, we believe that operator’s input are needed here.
Issue 1-4-2: support the Option 1
Issue 1-4-3: support the Option 1 
Issue 1-4-4: we support the option 1, however band numerb should be n512 instead of n1024
Issue 1-4-5: More discussion is needed until band frequency range is finalized.

	Intelsat
	Issue 1-4-1: Option 1 preferred
Issue 1-4-2: Option 1 is OK
Issue 1-4-3: Option 1 is OK
Issue 1-4-4: Option 1 is OK.
Issue 1-4-5: Option 1 is OK

	THALES
	Issue 1-4-1: Ok with the proposed WF
Issue 1-4-2: Ok with the proposed WF 
Issue 1-4-3: Ok with the proposed WF
Issue 1-4-4: Ok with the proposed WF
Issue 1-4-5: Ok with Option 1 and proposing Option 1 as WF.

	Huawei
	Issue 1-4-1: channel bandwidth (see Ericsson/R4-2216516/P1 & P3, ZTE/R4-2216556/P2 & P3, Qualcomm/R4-2216651/P2 & P3)
OK with recommended WF.
Issue 1-4-2: sub-carrier spacing (see Ericsson/R4-2216516/P2, P4 & P5, ZTE/R4-2216556/P2)
OK
Issue 1-4-3: Spectral utilization requirement (see ZTE/R4-2216556/P4)
OK
Issue 1-4-4: Channel raster (see ZTE/R4-2216556/P5, Qualcomm/R4-2216651/P4)
Channel raster /GSCN extension is needed. More discussion are welcome.
Issue 1-4-5: Tx-Rx separation values (see Qualcomm/R4-2216651/P5)
Option 2, other. It depends on exact band definition.

	CATT
	Issue 1-4-1: channel bandwidth
OK with recommended WF.

Issue 1-4-2: sub-carrier spacing
OK with recommended WF.

Issue 1-4-3: Spectral utilization requirement
OK with recommended WF.

Issue 1-4-4: Channel raster
OK with recommended WF.





Sub topic 1-5: band definition
	Company
	Comments

	Ericsson
	Issue 1-5-1: band numbering (see Xiaomi/R4-2216148/P3 and Nokia/R4-2216372/P2)
Option1 with modification. To be consistent with NTN FR1 band numbering, we should also start from the highest possible FR2 band number for NTN FR2. Reading all contributions, we have seen 2 different proposals aligned with this, one proposing n512, the other proposing n1024.

Issue 1-5-2: specific recommendations (see Verizon/R4-2215775/P7&P8)
We agree with both options 1 and 2, this is usual practice in 3GPP RAN4.

Issue 1-5-3: Handling of Region/country specific regulatory requirements (see Ericsson/R4-2216515/P5, Verizon/R4-2215775/P1&P6)
We support the 3 proposals, this is common practice in RAN4.

	Qualcomm
	Issue 1-5-3:  In general, we agree that all regional and country specific regulations need to be adhered to.  In some cases, exceptions are allowed by the regulators when there is a mutual agreement between parties.  However, we also understand that 3GPP is a global organization so should provide requirements to meet interests worldwide.  Multiple bands or NS signaling are possible mechanisms to be investigated to meet both global and regional needs.

	Hughes/EchoStar
	Issue 1-5-1: no opinion
Issue 1-5-3: Agree with QC’s comments above. We need to work together to address specific constraints – that will be mutually beneficial.

	Xiaomi
	Issue 1-5-1: band numbering
Option 1. In TN system, the band numbering are distinguished by the test metrics (conducted or radiated). It is better to follow the same numbering scheme.

	Hispasat
	Issue 1-5-1: band numbering
Agree with Ericsson, highest possible but first consider the two proposed options (512 and 1024).
Issue 1-5-3
Agree with comment from Qualcomm, 3GPP should consider worldwide interests and should study mechanisms to address global and regional needs.

	Verizon
	Issue 1-5-2: specific recommendations (see Verizon/R4-2215775/P7&P8
Let us clarify that the Option 1 is the practical RAN4 working procedure, and Option 2 is captured from FCC Order for the US operation. And, we support both (2) options.
Issue 1-5-3: Handling of Region/country specific regulatory requirements (see Ericsson/R4-2216515/P5, Verizon/R4-2215775/P1&P6)
We agree with Qualcomm’s comment and support all three (3) proposal.  

	Eutelsat
	Issue 1-5-1: no strong opinion on band numbering
Issue 1-5-3: Supportive of comment from Qualcomm, worldwide interests should be considered (subject to understanding the scope of any proposed study). 

	Lockheed
	Issue 1-5-1: No opinion at this time
Issue 1-5-3: We support Qualcomm’s position.

	Inmarsat
	Issue 1-5-1: We agree with Ericsson’s proposed approach.  We should avoid using n254 as it will break FR1 NTN numbering and rather start from either n10xx or n5xx.  Preference for Option 1 with some further discussion.
Issue 1-5-2: Option 1 and we fully agree with Qualcomm’s proposed approach – as we expressed in previous comments, there is a process both in 3GPP RAN4 and there are very clear recommendations from ITU, WRC and regional entities (FCC, CEPT, etc), so we should follow those. Specific NS can be implemented wherever necessary.

	Nokia, Nokia Shanghai Bell
	Issue 1-5-1: We are ok to agree the highest possible number first as done in FR1. Weather it is 512 or 1024 can be discuss further.
Issue 1-5-2: We agree RAN4 should ensure protection of already deployed systems in this frequency range.
Issue 1-5-3:  Similar view to Qualcomm

	ZTE
	Issue 1-5-1: similar understanding as Ericsson,  we are also fine with n512 since based on band umbering for mmWave, its highest value should be 512,  however RAN2 signalling could allow up to 1024.  Maybe we could respect RAN4 agreement firstly. 
Issue 1-5-2: 
We agree with both options 1 and 2
Issue 1-5-3:  Similar view to Qualcomm

	THALES
	Issue 1-5-1:
Proposed WF: Down select option 1 or option 2
However, “n254” may imply FR1, which is not the case. N512 (or n1024, but is too high) should be fine.
Issue 1-5-2:
Not sure what these proposals mean. RAN4 process is very specific and adapted for adjacent band coexistence. The recommendations from ITU, WRC and regional entities (FCC, CEPT, etc) are to be applied case by case, as it was also done in the past, for example for NTN FR1 definitions of n256 and n255.
Issue 1-5-3: 
Proposed WF: Merge proposals 1, 2 and 3 => For the operation of NTN in satellite harmonized Ka band, a single NTN band can be defined assuming that sub bands can also be defined to take into account deployment types, orbits, scenarios, and regional/country regulations

	T-Mobile USA
	Issue 1-5-2: We support both Option 1 and Option 2. 
Issue 1-5-3: We agree with Qualcomm’s comments and support all three proposals. 

	Samsung
	Issue 1-5-1: We slightly prefer Option 1 and fine with the value either as 512 or as 1024.
Issue 1-5-2: Option 1 and 2 are not exclusive and we agree existing systems shall not be affected. 
Issue 1-5-3: Similar with our comment to Issue 1-5-2, these three proposals share the same principle and it is common practice in RAN4 to define bands under the umbrella of international/regional/country specific regulatory frameworks.

	CHTTL
	Issue 1-5-2:
We agree with Samsung that existing 3GPP systems shall not be affected, so we are wondering whether the upper bound of the frequency can extended considering 28GHz in other region.

	Huawei
	1-5-1: we don’t expect too many NTN bands. We were initially thinking to follow n254 to keep all NTN bands grouped. Ok to have more analysis with the limited set of options. Band 1024 sounds a little weird… 
1-5-2, 1-5-3: as already commented: the baseline assumption for all RAN4 work is to follow regulations. Not sure how many proposals are needed for this to be confirmed. 
1-5-3: ok to take proposal 3 as baseline for further analyses. This approach was used by RAN4 multiple times already. 


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
Terminal types
	Issue 1-1-1: VSAT and/or ESIM
Tentative agreements:
Proposal 1-1-1-1: RAN4 to define one type of “NTN terminals” for above 10 GHz (covering VSAT and ESIM) as part of the NR_NTN_enh WI, but different classes characterised by a set of parameters (i.e. antenna aperture, pointing accuracy, Tx power, Noise figure, …).
Note: this terminal can be considered for different deployment types
Proposal 1-1-1-2: Discuss a unified name can be used for future 3GPP standardization work to avoid some confusions, for example “NTN terminal”.

Candidate options:
Recommendations for 2nd round:

Issue 1-1-2: Power class
Tentative agreements:
Proposal 1-1-2-1: RAN4 to use aperture and power class to differentiate among directive terminals in above 10 GHz.
Proposal 1-1-2-1: RAN4 to discuss about Power Class definition for terminals in above 10 GHz.
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-2
Orbit types
	Issue 1-2-1: GSO, NGSO
Tentative agreements:
Proposal 1-2-1-1: RAN4 shall prioritize GSO, NGSO (LEO-600 km and LEO-1200 km) orbit.
Proposal 1-2-1-2: RAN4 shall consider MEO and HEO if time allows.
Proposal 1-2-1-3: RAN4 could consider a single LEO class (i.e. LEO-1200 km together with LEO-600 km) if coexistence results indicate similar requirements.
Note: Similar approach was used for FR1.
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-3
Frequency range
	Issue 1-3-1: Downlink frequency range
Tentative agreements:
Proposal 1-3-1-1: 
· Option 1: Consider as starting point the downlink frequency range 17.7-20.2 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
· Option 2: Consider as starting point the downlink frequency range 19.7-20.2 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
Proposal 1-3-1-2: Further discuss whether some sub frequency ranges (e.g. within 17.7-19.7 GHz) may have specific rules/constraints for NTN on a regional/country basis and/or for specific deployment types, and scenarios.

Candidate options:
Recommendations for 2nd round:

Issue 1-3-2: Uplink frequency range
Tentative agreements:
Proposal 1-3-2-1: 
· Option 1: Consider as starting point the uplink frequency range 27.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
· Option 2: Consider as starting point the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
Proposal 1-3-2-2: Further discuss whether some sub frequency ranges (e.g. within 27.5-29.5 GHz) may have specific rules/constraints for NTN on a regional/country basis and/or for specific deployment types and orbits.

Candidate options:
Recommendations for 2nd round:

Issue 1-3-3: handling of between 10 and 24.250 GHz
Tentative agreements:
Proposal 1-3-3-1: Any decisions related to a new NTN band above 10 GHz shall only be applicable for NTN deployments.
Proposal 1-3-3-1: Further discuss and decide “Any decisions related to a new (NTN) band above 10 GHz shall only be applicable for NTN deployments.”
Proposal 1-3-3-2: As a starting point, FR2 requirements applies for NTN Ka-band. Add a note in TS 38.101-5 and TS 38.108 to reflect this aspect.
Proposal 1-3-3-2: Further discuss and decide “As a starting point, FR2 requirements apply for NTN Ka-band. Add a note in UE TS 38.101-5 and SAN TS 38.108 to reflect this aspect.”

Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-4
Waveform parameters
	Issue 1-4-1: channel bandwidth
Tentative agreements:
Proposal 1-4-1-1: For NTN operation above 10 GHz, at least the channel bandwidths 50, 100 and 200 MHz are supported.
Proposal 1-4-1-2: RAN4 to further discuss whether:
· 1) higher channel bandwidths (e.g. 400 MHz and beyond) are supported (with 120 kHz SCS)
· 2) Asymmetric channel bandwidths between DL and UL of 50+100, 50+200, and 50+400 MHz are considered for the Ka-band.

Candidate options:
Recommendations for 2nd round:

Issue 1-4-2: sub-carrier spacing
Tentative agreements:
Proposal 1-4-2-1: For NTN operation above 10 GHz, 60 kHz and 120 kHz Sub-Carrier Spacing (SCS) are supported.
Candidate options:
Recommendations for 2nd round:

Issue 1-4-3: Spectral utilization requirement
Tentative agreements:
Proposal 1-4-3-1: For NTN operation above 10 GHz, reuse the same spectral utilization requirement of Terrestrial Network system operating in FR2.
Candidate options:
Recommendations for 2nd round:

Issue 1-4-4: Channel raster
Tentative agreements:
Proposal 1-4-4-1: For NTN operation in above 10 GHz, use the same channel raster for n1024 and the NR-ARFCN in the Table 2.4-1 and GSCN in Table 2.4-2.

Table 2.4.1. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n1024]
	60
	TBD – <1> – TBD 

	
	120
	TBD – <2> – TBD 



Table 2.4.2. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n1024]
	120 kHz
	Case D
	TBD- <1> - TBD

	
	240 kHz
	Case E
	TBD - <2> - TBD

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2: 	SS Block SCS of 960 kHz is not used for initial access.



Candidate options:
Proposal 1-4-4-2: For NTN operation in above 10 GHz, instead of [n1024] numbering use [n512] as starting number for the first introduced band.
Note: It is understood that the NTN band number in above 10 GHz will decrease with new NTN band introductions (as previously done for e.g. n256 and n255 in FR1).
Recommendations for 2nd round:

Issue 1-4-5: Tx-Rx separation values
Tentative agreements:
Proposal 1-4-5-1: For NTN operation in Ka band, Tx-Rx separation values of -9.3 GHz and -9.8 GHz are supported.
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-5
band definition
	Issue 1-5-1: band numbering
Tentative agreements:
Proposal 1-5-1-1: Down-select from the following options:
· Option 1: For NTN operation in above 10 GHz, with OTA metrics, n512 is assigned to the first NTN band and subsequent NTN bands are assigned a number in descending order from n512 on a “first come first served” basis.
· Option 2: For NTN operation in above 10 GHz, with OTA metrics, n254 is assigned to the first NTN band.
Candidate options:
Recommendations for 2nd round: Use n512 since n254 is part of FR1 definition?

Issue 1-5-2: specific recommendations
Tentative agreements:
Proposal 1-5-2-1: RAN4 to follow for NTN above 10 GHz bands the usual process adapted for adjacent band coexistence.
Proposal 1-5-2-2: The recommendations from ITU, WRC and regional entities (FCC, CEPT, etc) are to be applied case by case, as it was also done in the past, for example for NTN FR1 definitions of n256 and n255.
Candidate options:
Recommendations for 2nd round:

Issue 1-5-3: Handling of Region/country specific regulatory requirements
Tentative agreements:
Proposal 1-5-3-1: For the operation of NTN in satellite harmonized Ka band, a single NTN band can be defined assuming that sub bands can also be defined to take into account deployment types, orbits, scenarios, and regional/country regulations.
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)








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

	R4-2216148
	Xiaomi
	Proposal 1: it is proposed that only the radiated requirements should be defined for ka band.

	R4-2216558
	ZTE Corporation
	Proposal 1: to define SAN type 2-O for NTN Ka-band.

	R4-2215415
	CATT
	Observation 2: To define SAN type 2-O for Ka band NTN.

	R4-2216558
	ZTE Corporation
	Proposal 3: to define SAN RF requirement for NTN in Ka-band as proposed in table 2.2-1.
Table 2.2-1. Summary of related RF requirement
	Tx requirements
	Applicability notes

	SAN output power 
	up to the declaration and no need to define any requirements

	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 and ITU recommendation.

	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 if we follow the principle of TN BS spurious emission requirements. 

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

	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.




	R4-2215415
	CATT
	Observation 3: The OTA transmit ON/OFF power, OTA time alignment error, OTA transmitter intermodulation, 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.

	R4-2215709
	NTT DOCOMO, INC.
	NR NTN enhancement workplan



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description: SAN RF requirements
Open issues and candidate options before e-meeting:

Issue 2-1-1: Radiated
· Proposals (see Xiaomi/R4-2216148/P1)
· Option 1: Only the radiated requirements should be defined for ka band

· Recommended WF
· TBA
· Endorse option 1

Issue 2-1-2: type 2-O
· Proposals (see ZTE/R4-2216558/P1, CATT/R4-2215415/O2)
· Option 1: define SAN type 2-O for NTN Ka-band

· Recommended WF
· TBA
· define SAN type 2-O for NTN Ka-band

Issue 2-1-3: SAN RF parameters
· Proposals (see ZTE/R4-2216558/P3, CATT/R4-2215415/O3)
· Option 1: The following parameters shall be considered for Tx requirements
· SAN output power 
· Output power dynamics
· RE power control dynamic range
· Total power dynamic range
· Transmit ON/OFF power
· Transmitted signal quality
· Frequency error
· Modulation quality
· Time alignment error
· Unwanted emissions
· Occupied bandwidth
· Adjacent Channel Leakage Power Ratio
· Operating band unwanted emissions
· Transmitter spurious emissions
· Transmitter intermodulation

· Option 2: The following parameters shall be considered for Rx requirements
· Reference sensitivity level
· Dynamic range 
· ACS
· In-band blocking
· Out of band blocking
· Receiver spurious emission
· Receiver intermodulation
· In-channel selectivity

· Recommended WF
· TBA
· Endorse Option 1 & 2

Sub-topic 2-2
Sub-topic description: NR_NTN_enh work plan
Open issues and candidate options before e-meeting:

Issue 2-2-1: Work plan
· Proposals (see Docomo/R4-2215709)

· Recommended WF
· Companies’ views are encouraged during the meeting on this work plan proposal

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: SAN RF Requirements
	Company
	Comments

	Ericsson
	Issue 2-1-1: Radiated (see Xiaomi/R4-2216148/P1)
We agree with the recommended WF from Moderator.

Issue 2-1-2: type 2-O (see ZTE/R4-2216558/P1, CATT/R4-2215415/O2)
We agree with the recommended WF from Moderator.

Issue 2-1-3: SAN RF parameters (see ZTE/R4-2216558/P3, CATT/R4-2215415/O3)
We agree with the recommended WF from Moderator as starting point, some parameters might not be specified.


	Xiaomi
	Issue 2-1-1: Radiated (see Xiaomi/R4-2216148/P1)
Our original intention is for UE side, but we think radiated test shall also applied to BS side.

	Inmarsat
	Issue 2-1-1: We are not entirely sure about this.  It was decided to adopt Conducted requirements for NTN FR1 SAN and from an architectural standpoint the FR2 NTN SAN and FR1 NTN SAN are basically the same, so it doesn’t make a lot of sense to do radiated here.  Maybe we should have focused on radiated only also in FR1 SAN, otherwise it seems this approach is a bit arbitrary.  A SAN is not a TN base station and as a matter of fact, the interface from the terrestrial elements of the SAN to the Space elements is going to be a conducted interface into the RF Gateway.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: We agree with the recommended WF from Moderator.
Issue 2-1-2: We agree with the recommended WF from Moderator.
Issue 2-1-3: Similar view to Ericsson. We agree with the recommended WF from Moderator as starting point, some parameters might not be specified.


	ZTE
	Issue 2-1-1: We agree with the recommended WF
Issue 2-1-2: We agree with the recommended WF
Issue 2-1-3: Similar view to Ericsson. 

	THALES
	Issue 2-1-1: Fine with proposed WF.
Issue 2-1-2: Fine with proposed WF.
Issue 2-1-3: Fine with proposed WF.

	Huawei
	Issue 2-1-1: Radiated (see Xiaomi/R4-2216148/P1)
Due to Proposal is for UE side, it’s OK for us. This is directly related to the discussion on the FR2, and the reuse of BS type 2-O, which needs to be handled together.
Issue 2-1-2: type 2-O (see ZTE/R4-2216558/P1, CATT/R4-2215415/O2)
Frequency range 2 may not be applicable. Further discuss the wording type 2-O. If full Ka is aimed, then we need to adjust the FR2 lower frequency boundary accordingly.
Issue 2-1-3: SAN RF parameters (see ZTE/R4-2216558/P3, CATT/R4-2215415/O3)
Option 3.Some requirements are not specified for FR1 NR NTN. We should check one by one in the future meetings.

	CATT
	Issue 2-1-2: type 2-O (see ZTE/R4-2216558/P1, CATT/R4-2215415/O2)
Fine with proposed WF.
Issue 2-1-3: SAN RF parameters (see ZTE/R4-2216558/P3, CATT/R4-2215415/O3)
Fine with proposed WF.




 
Sub topic 2-2: NR NTN enhancement workplan
	Company
	Comments

	Ericsson
	Issue 2-2-1: Work plan
We are fine with the proposed work plan. Just one comment: the start time for Demod part is Feb. 2023, but it needs RAN1 study conclusion on coverage enh part.

	Hughes/EchoStar
	In principle Ok with the work plan

	Eutelsat
	Issue 2-2-1: Work plan is OK. Comment from Ericssion on Cov-enh to be discussed. 

	Inmarsat
	Issue 2-2-1: No major comments.  We are ok with this general approach and Ericsson’s comment.

	Nokia, Nokia Shanghai Bell
	We are fine with work plan. 

	ZTE
	Okay with the work plan

	THALES
	Fine with the work plan, it can also be updated accordingly during next meetings.

	NTT DOCOMO, INC.
	Thank you for all the commnts. Based on the Ericsson’s comment, work plan of coverage enhancement will be modified as follows (added bold font):
	February 2023, RAN4#106
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.75TU):
Starting time depends on RAN1 study progress.
· Discuss demodulation requirements and assumptions based on RAN1 study conclusion
· Discuss RRM related topic if necessary.






	Samsung
	Fine with the work plan and the modification. 

	CATT
	Okay



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
SAN RF Requirements
	Issue 2-1-1: Radiated
Tentative agreements:
Proposal 2-1-1-1: Only SAN radiated requirements shall be defined for NTN Ka-band in Rel-18.
Candidate options:
Recommendations for 2nd round:

Issue 2-1-2: type 2-O
Tentative agreements:
Proposal 2-1-2-1: Define SAN type 2-O for NTN Ka-band.
Proposal 2-1-2-1: Further discuss and decide “Define SAN type 2-O for NTN Ka-band.”
Candidate options:
Recommendations for 2nd round:

Issue 2-1-3: SAN RF parameters
Tentative agreements:
Proposal 2-1-3-1: The following parameters shall be considered for Tx requirements
· SAN output power 
· Output power dynamics
· RE power control dynamic range
· Total power dynamic range
· Transmit ON/OFF power
· Transmitted signal quality
· Frequency error
· Modulation quality
· Time alignment error
· Unwanted emissions
· Occupied bandwidth
· Adjacent Channel Leakage Power Ratio
· Operating band unwanted emissions
· Transmitter spurious emissions
· Transmitter intermodulation

Proposal 2-1-3-2: The following parameters shall be considered for Rx requirements
· Reference sensitivity level
· Dynamic range 
· ACS
· In-band blocking
· Out of band blocking
· Receiver spurious emission
· Receiver intermodulation
· In-channel selectivity

Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-2
NR NTN enhancement workplan
	Issue 2-2-1: Work plan
Tentative agreements:
Proposal 2-2-1-1: The work plan of NTN enhancement will be modified as follows (added bold font):
	February 2023, RAN4#106
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.75TU):
Starting time depends on RAN1 study progress.
· Discuss demodulation requirements and assumptions based on RAN1 study conclusion
· Discuss RRM related topic if necessary.



Proposal 2-2-1-2: RAN4 to endorse the NR NTN enhancement work plan.
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.













Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-22xxxxx
	WF on NR NTN Enhancements Part1
	THALES
	WF for Email discussion summary for [104-bis-e][312] NTN_enh_Part1

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216896
	R4-22xxxxx
	Email discussion summary for [104-bis-e][312] NTN_enh_Part1
	THALES
	To be revised for 2nd round
	To be noted during 2nd round

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents























Appendix: Companies contribution summary
Contributions summaries for [104-bis-e][312] NTN_enh_Part1 thread are as follows:

	TDoc Number
	Company
	Proposals / Observations

	R4-2215709
	NTT DOCOMO, INC.
	NR NTN enhancement workplan

	R4-2216076
	Huawei, HiSilicon
	Proposal 1: It’s better to clarify whether VSAT and ESIM represent the same terminals and discuss whether a unified name can be used for future 3GPP standardization work to avoid some confusions.
Proposal 2: 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 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.

	R4-2216148
	Xiaomi
	Observation 1: it is very important for starting the next work plan in RAN4 to identify the detail frequency range for the example band as early as possible.
Proposal 1: it is proposed that only the radiated requirements should be defined for ka band.
Proposal 2: Using power class to differentiate different UE types for ka bands
Proposal 3: it is proposed that for those bands with OTA metrics, the band number is arranged in descending order from n512 on a “first come first served” basis..

	R4-2216372
	Nokia, Nokia Shanghai Bell
	Observation 1:	There are no definition of the frequency range 7125 MHz to 24250 MHz (i.e 7-24 GHz).
Proposal 1:	RAN4 to confirm that any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments.
Observation 2:	Following previous agreements the next available NTN band number is n254.
Proposal 2:	RAN4 shall consider n254 as the band number for the next NTN band.
Observation 3:	Option B (UL 29.5-30 GHz DL 19.7-21.2) GHz) – does not overlap any existing NR bands.
Proposal 3:	RAN4 shall discuss and decide a specific frequency range for a NTN band above 10 GHz.

	R4-2216651
	Qualcomm Incorporated
	Proposal 1:  Ka band follows FR2 requirements by adding a note in TS 38.101-5 and TS 38.108 rather than by changing the FR2 frequency range itself. 
Proposal 2:  50, 100, and 200 MHz channel bandwidth with 60 kHz SCS.  50, 100, 200, and 400 MHz channel bandwidth with 120 kHz SCS.  400 MHz channel bandwidth is optional in this release of the specification.
Proposal 3:  Asymmetric channel bandwidths of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.
Proposal 4:  Channel raster and sync raster indexing is extended down to 17.7 GHz in TS 38.101-5 and TS 38.108.
Proposal 5:  Tx-Rx separation values of -9.3 GHz and -9.8 GHz are specified for Ka band.

	R4-2216516
	Ericsson
	Proposal1: The specified channel bandwidths for NTN operation above 10 GHz should be at least 50, 100 and 200MHz. Other channel bandwidths are not precluded and would need further discussion. 
Proposal2: For NTN operation above 10 GHz, specify 60 and 120 kHz sub-carrier spacing.
Proposal3: For NTN operation above 10 GHz, specify at least the following transmission bandwidth configuration: 
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz

	
	NRB
	NRB
	NRB

	60
	66
	132
	264

	120
	32
	66
	132



Proposal4: For NTN operation above 10 GHz, specify 60kHz and 120 kHz channel raster with step size of 1 and 2 respectively.
Proposal5: For NTN operation above 10 GHz, specify 120kHz (case D) and 240 kHz (case E) sync raster with step size of 1 and 2 respectively.

	R4-2216556
	ZTE Corporation
	Proposal 1: to define the band in Table 2.1-1 for NTN Ka-band as starting point.
Table 2.1-1. Frequency range for NTN Ka band
	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
	

	[n1024]
	[27500 MHz
	–
	30000 MHz] 
	[17700MHz
	–
	20200 MHz]
	FDD



Proposal 2: to define the supported channel bandwidth for NTN Ka-band as in Table 2.2-1 and Table 2.2-2.
Table 2.2-1. supported chennel bandwidth and SCS for band n1024 in TS 38.101-5
	Operating band
	SCS (kHz)
	UE channel bandwidth (MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	[n1024]
	60
	50
	100
	200
	
	
	
	

	
	120
	50
	100
	200
	4001
	
	
	

	[NOTE 1:	This UE channel bandwidth is optional in this release of the specification.]
NOTE 2: 	This SCS is optional in this release of the specification.



Table 2.2-2. supported chennel bandwidth and SCS for band n1024 in TS 38.108
	Operating band
	SCS (kHz)
	UE channel bandwidth (MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	[n1024]
	60
	50
	100
	200
	
	
	
	

	
	120
	50
	100
	200
	4001
	
	
	

	[NOTE 1:	This UE channel bandwidth is optional in this release of the specification].
NOTE 2: 	This SCS is optional in this release of the specification.



Proposal 3: to further discuss whether 400MHz channel bandwidth should be optional or not for NTN VSAT UE in Ka-band.
Proposal 4: to reuse the same spectral utilization requirement of FR2 TN system for NTN Ka-band.
Proposal 5: to use the same channel raster for n1024 and the NR-ARFCN in the Table 2.4-1 and GSCN in Table 2.4-2.
Table 2.4.1. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n1024]
	60
	TBD – <1> – TBD 

	
	120
	TBD – <2> – TBD 



Table 2.4.2. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n1024]
	120 kHz
	Case D
	TBD- <1> - TBD

	
	240 kHz
	Case E
	TBD - <2> - TBD

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2: 	SS Block SCS of 960 kHz is not used for initial access.




	R4-2216515
	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 Stations “in motion” and thus might probably be considered similar to a mobile satellite device.
Observation4: The following frequency range should be further studied in RAN4 to define a NTN reference band: 17.7-20.2 GHz in space-to-Earth direction and 27.5-30.0 GHz in Earth-to-space direction.
Observation5: The proposed Ka-band frequency range is allocated to:
-	Fixed Satellite in 17.7-21.2 GHz and in 27.5-30.0 GHz.
-	Mobile Satellite in 19.7-21.2 GHz and in 29.5-30.0 GHz (primary or secondary allocation).
Observation6: ITU authorized ESIM operations in 17.7-20.2 GHz (space-to-Earth) and 27.5-30.0 GHz (Earth-to-space) under certain conditions, and for GSO systems only.
Observation7: FCC has allocated the 27.50-28.35 GHz frequency range to terrestrial licensed mobile operations.
Observation8: For GSO type of satellite, FCC has allocated the 17.8-19.4 GHz / 19.6-20.2GHz (Space-to-Earth) and 29.25-30.0 GHz (Earth-to-Space) frequency ranges.
Observation9: In Canada, only A-ESIM and M-ESIM could operate in 17.7-18.3GHz / 27.5-28.35 GHz with GSO satellite.
Observation10: In Canada, only fixed earth station, A-ESIM and M-ESIM could operate in 18.3-20.2GHz / 28.35-30.0GHz.
Observation11: In many CEPT countries, ESOMP operations with GSO satellite is harmonized in the 17.3-20.2 GHz / 27.5-30.0 GHz frequency range with some exclusion.
Observation12: In Japan, most of the 28 GHz band has been allocated to licensed cellular use.
Observation13: Australia has auctioned the 28 GHz band on Area Wide Licences.
Observation14: In Australia, ESIM can operate in the 27.5-28.3 GHz frequency range with restrictions to protect 26 GHz licenses.
Observation15: Korean regulator has allocated the frequency range 26.5-28.9 GHz to IMT operations.
Observation16: Hong Kong assigned 400 MHz blocks of spectrum in the 26.55-27.75 GHz bands to IMT 5G woperations. 
Observation17: India regulator had called for auctioning mmWave spectrum in the 24.25-28.5 GHz range for 5G services and suggested that the 27.5-28.5 GHz range be used for both 5G mobile and satellite communications on "a co-existence basis" to ensure efficient use of airwaves.
Observation18: 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. 
Observation19: It’s common practice in RAN4 to specify bands specific to a region/country based on the local regulation.
Proposal1: Prioritize GEO and LEO types of satellite, MEO and HEO might be considered in a second phase.
Proposal2: Mobile VSAT and ESIM should be considered as one unique type of satellite device. 
Proposal3: Scenarios considering operations with fixed VSAT type of UE should be clarified. Pending on such clarification, fixed VSAT type of device could only be considered in the spectrum allocated by ITU to Mobile satellite service (19.7-20.2 GHz and 29.5-30.0 GHz).
Proposal4: The spectrum allocated by ITU to MSS, i.e. 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. 
Proposal5: Instead of specifying a unique NTN Ka-band band for all regions, RAN4 should specify regional/local band(s) depending on local regulation.

	R4-2215775
	Verizon, T-Mobile USA
	Observation 1:	FCC has adopted a rule for the spectrum range 27.5-28.35 GHz for the USA nation’s future in the 5G evolution of wireless technology on July 14, 2016.
Observation 2: 	The spectrum range 27.50-28.35 GHz has been defined by 3GPP as an mmWave band for broadband 5G terrestrial wireless services and facilities to the industry in Rel-15.
Observation 3: 	This mmWave band has been commercialized on the field to secure the USA nation’s 5G service. 
Observation 4:	A unified license from FCC is for all of the eligible types of operation to GSO and NGSO FSS satellite services. The spectrum range 27.5-28.35 GHz is no part of unified license for satellite operations.
Observation 5:	The unified license cannot be available in any frequency band shared with terrestrial wireless spectrum, but in bands adjacent to the terrestrial wireless spectrum. The out of band emissions limit for NGSO is being treated in an ongoing rulemaking.
Observation 6:	FCC addressed the Ka-band frequency ranges and provided restrictions in the Order for the U.S. satellite operation.
Observation 7:	The 27.5-28.35 GHz band cannot be part of GSO/NGSO FSS based on FCC and federal requirements.
Observation 8: 	The 27.5-28.35 GHz band cannot be part of ESIMs with GSO/NGSO FSS satellite services
Observation 9:	The lowest 50 megahertz of the 28.35-28.6 GHz band (28.35-28.4 GHz) is not permitted by FCC for the ESIM with NGSO FSS service for avoiding interference from out-of-band emissions into the adjacent 27.5-28.35 GHz terrestrial wireless band.
Observation 10: 	The remaining 200 megahertz in between 28.4 to 28.6 GHz are permitted by FCC for the ESIM with NGSO FSS service. 
Observation 11: 	FCC permits the grandfather FSS earth station service to continually use the 27.5-28.35 GHz band which was authorized prior to July 14, 2016, and the grandfather FSS earth station service has to meet following federal criteria requirements 
•	The FSS license at 10 meters above ground level within an area where the earth station generates a PFD of greater or equal to -77.6 dBm/m2/MHz, and 
•	There are no more than two other authorized earth stations operating in the 27.5-28.35 GHz band within the county, and 
•	The earth station area, in the aggregate for the total, cannot exceed the amount of population in § 25.136(a)(4)(II) as shown in table 1 below.
Observation 12: 	The grandfather FSS service can only be “secondary”, and cannot cause any interference to the operations authorized on the primary basis terrestrial wireless band. On the another hand, there is no any protection in requirements from interference from the primary operations [4, 6]
Observation 13: 	The federal rule prohibits the FSS service to infringe any major event venue, arterial street, interstate or U.S. highway, urban mass transit route, passenger railroad, or cruise ship port.
Observation 14: 	FCC specifies that the satellite earth station licensed operation must be re-coordinated with terrestrial wireless services one year before of actual FSS operation for the interference environment.
Observation 15: 	The FSS license will be a gateway earth station operating as earth-to-space gateway-type service, instead of either originated or terminated communication traffic. This type of service is different from these IoT, Voice and other services. Therefore,
Observation 16: 	The architecture of earth-to-space gateway-type service will be different from the proposed NTN-TN required.
Observation 17: 	FCC will not grant the terrestrial wireless band (27.5-28.35GHz) to the existing FSS earth station holders.  
Observation 18:	3GPP principle is to aim at investigating the existing regulatory framework from different countries/regions in the permitted frequency range. And, none of countries/regains regulatory rules shall be ignored.
Observation 19:	A study of the NTN-TN spectrum is needed. All of analysis information should be documented following the 3GPP principle. 
Proposal 1: 	3GPP shall meet the regulatory rules from each particular country/region while defining NTN-TN band(s) and additional requirements. RAN4 shall naturally account for decisions made by various bodies, such as FCC, ECC, etc. 
Proposal 2:	The 27.5-28.35 GHz band shall be not part of GSO and NGSO FSS satellite services [1, 3, 5], and 
Proposal 3:	The 27.5-28.35 GHz band shall be not part of both ESIMs with GSO and NGSO FSS satellite services [5].
Proposal 4:	The lowest 50 megahertz of the 28.35-28.6 GHz band (i.e., 28.35-28.4 GHz) shall be a guard band to avoid interference from out-of-band emissions into the adjacent 27.5-28.35 GHz terrestrial wireless band [5].
Proposal 5:	The frequency 200 megahertz of the 28.35-28.6 GHz band in between 28.4 to 28.6 GHz can be defined for the ESIMs NGSO FSS service [5].
Proposal 6:	RAN4 shall follow the U.S. federal regulated rules for the FSS utilization. And, only regularized service/user cases/scenarios shall be considered in the work for the possible NR NTN-TN services. 
Proposal 7:	Same 3GPP principle shall be applied to the possible NR NTN spectrum. RAN4 shall study and document the requirements while specifying the band requirement.
Proposal 8: 	While RAN4 defining new NR NTN-TN band(s), it shall not interfere the existing terrestrial wireless band authorized the frequency range of 27.5-28.35GHz.

	R4-2216558
	ZTE Corporation
	Proposal 1: to define SAN type 2-O for NTN Ka-band.
Proposal 2: to define GEO and LEO SAN class (including LEO-600km and LEO-1200km) for NTN Ka-band and FFS for MEO SAN class.
Proposal 3: to define SAN RF requirement for NTN in Ka-band as proposed in table 2.2-1.
Table 2.2-1. Summary of related RF requirement
	Tx requirements
	Applicability notes

	SAN output power 
	up to the declaration and no need to define any requirements

	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 and ITU recommendation.

	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 if we follow the principle of TN BS spurious emission requirements. 

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

	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.




	R4-2215415
	CATT
	Observation 1: FR2-1 (24250MHz-52600MHz) from TN is not applicable for Ka band of NTN, extending FR2-1 downwards is needed.
Observation 2: To define SAN type 2-O for Ka band NTN.
Observation 3: The OTA transmit ON/OFF power, OTA time alignment error, OTA transmitter intermodulation, 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.
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3 Noise temperature

As attenuation increases, so does emission noise. For carth stations with low-noise front-ends, this
increase of noise temperature may have a greater impact on the resulting signal-to-noise ratio than
the attenuation itself.

The sky noise temperature at a ground station antenna may be estimated by:
Ty = Tor (1= 107719 +2.7 % 1010 K (66)
where:
Tsy:  sky noise temperature (K) at the ground station antenna
A: total atmospheric attenuation excluding scintillation fading (dB)
Twr:  atmospheric mean radiating temperature (K).
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2 Rec. ITU-R S.465-5

1.2 coordination studies and interference assessment between systems in the fixed-satellite
service:
2 that subject to Notes 4 and 5. the following reference radiation patterns should be adopted

for angles between the direction considered and the axis of the main beam at least for frequencies in
the range 2-30 GHz:

G =32-25logg dBi for @min < @ < 48°
= -10 dBi for 48° < ¢ < 180°

where @y,;; = 1° or 100 A/D degrees, whichever is the greater.




