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Introduction
This discussion summary document captures general issues related to Rel-18 NTN system parameters, regulatory information for NR_NTN_enh WI. It contains a summary of the contributions under sections and subsections of Agenda Item 5.27.1 at TSG-RAN WG4 #106-bis-e, together with identified topics/proposals/options for discussion during the meeting. 
Please also note the draft TSG-RAN WG4 #106-bis-e meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [106bis-e][309] NR_NTN_enh_Part1 are:
-------------------------------------- Items led by other working group ----------------------------------------------------
5.27	NR NTN enhancement	[NR_NTN_enh]
5.27.1		General and work plan	 [NR_NTN_enh-Core]
5.27.1.1	System parameters 	[NR_NTN_enh-Core]
* Include band definition 
5.27.1.2	Regulatory information 	[NR_NTN_enh-Core]
5.27.1.3	Others	[NR_NTN_enh-Core]
5.27.2		Co-existence study for above 10GHz bands	 [NR_NTN_enh-Core]
5.27.3		SAN RF requirements 	[NR_NTN_enh-Core]
5.27.4		UE RF requirements 	[NR_NTN_enh-Core]
5.27.5		RRM core requirements	[NR_NTN_enh-Core]
5.27.6		Moderator summary and conclusions	[NR_NTN_enh-Core]
For information purpose, the pre-meeting and meeting schedule of the RAN4#106bis-e meeting is as follows:
[image: ]
With the following proposed/considered contributions in the AI 5.27.1 for RAN4#106-bis-e:
	TDoc Number
	TDoc Type
	Title
	Company
	General Purpose
	Agenda Item

	R4-2305831
	discussion
	Discussion on system parameters for above 10 GHz
	THALES
	Discussion
	5.27.1.1

	R4-2305417
	other
	Further discussion on system parameter for NTN in Ka band
	ZTE Corporation
	Approval
	5.27.1.1

	R4-2304567
	other
	NTN enhancement: System parameters
	Ericsson
	Approval
	5.27.1.1

	R4-2304439
	other
	Further discussion on NTN system parameters
	CATT
	Approval
	5.27.1.1

	R4-2304938
	other
	Discussion on above 10GHz NTN bands
	Nokia, Nokia Shanghai Bell
	Approval
	5.27.1.1

	R4-2304566
	discussion
	NTN enhancement: Regulatory aspects
	Ericsson
	Information
	5.27.1.2

	R4-2305832
	discussion
	Discussion on RAN LS to RAN1 for NTN above 10 GHz
	THALES
	Discussion
	5.27.1.3



The current list of topics/sub-topics/issues prior to the meeting is:
· Topic #1: System parameters
* Include band definition
· Sub-topic 1-1: Above 10 GHz NTN band definition and related parameters
· Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
· Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
· Issue 1-1-3: Options for naming of NTN frequency range(s)
· Issue 1-1-4: Options for NTN frequency range(s)
· Issue 1-1-5: Tx-Rx frequency separation
· Sub-topic 1-2: Channel raster and synchronization raster
· Issue 1-2-1: NR-ARFCN
· Issue 1-2-2: GSCN
· Sub-topic 1-3: LS to RAN1 & RAN2
· Issue 1-3-1: LS to RAN1
· Sub-topic 1-4: Deployment, Regulatory and Protection Requirements
· Issue 1-4-1: A common view of the main regulatory requirements
· Sub-topic 1-5: UE general topics
· Issue 1-5-1: Rel-18 handheld FR2-NTN
· Issue 1-5-2: Fixed and Mobile types FR2-NTN UEs
· Issue 1-5-3: NS usage
Topic #1: System parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	TDoc Number
	Company
	Proposals

	R4-2305831
	THALES
	Proposal 1: RAN4 to decrease the lower bound of the above 10 GHz NTN frequency range designation to 10.7 GHz.
Proposal 2: RAN4 to increase the higher bound of the above 10 GHz NTN frequency range designation to 52.6 GHz.
Proposal 3: RAN4 to consider the following two options for NTN frequency ranges:
· Option 1:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz


Or
· Option 2:
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz



Observation 1: Since for FR1 NTN range, RAN4 did not consider any kind of suffix (i.e. there was no “FR1-NTN” defined specifically for NTN and still there were separate TN & NTN specifications, without any impact for TN specifications), it would be also acceptable to consider the following option:
· Option 3:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	10700 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz





	R4-2305417
	ZTE Corporation
	Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between Ka-band DL and UL.
Proposal 1: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
Table 2.2-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	17300 – 20200
	15
	17300
	1580000
	1553336 – 1746664



Table 2.2.2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	n512, n511,n510
	60
	1553336  – <4> – 1746664 

	
	120
	1553336  – <8> – 1746664 



Proposal 2: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
Table 2.2-3: GSCN parameters for the global frequency raster
	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

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



	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17430 – 19443

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


Table 2.2.4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	17448- <12> - 19428

	
	240 kHz
	Case E
	17472 - <24> - 19416

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





	R4-2304567
	Ericsson
	Proposal1: Define below frequency range restricted to the scope of NTN satellite specifications:
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz



Observation1: NTN includes satellite and HAPS operations, it should be clarified this frequency range is for satellite operations only.
Observation2: This frequency range boundaries could be updated later when introducing a new NTN satellite band not included in this range and for which the specified RF requirements are also applicable.
Proposal2: Specify the following channel raster NREF values for bands n512, n511 and n510.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <2> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <1> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2084999
	1746665 – <2> – 1746665



Proposal3: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n511
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n510
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420





	R4-2304439
	CATT
	Proposal 1: One FR name is used for both NTN Ka band DL and UL.
Proposal 2: FR2-1-NTN is used as the FR name for NTN Ka band.
Proposal 3: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Proposal 4: Reuse and copy the following NR-ARFCN parameters to NTN specifications for Ka bands.
Table 1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



Proposal 5: Table 2 can be used as the starting point for Ka bands channel raster entries for further check.
Table 2: Applicable NR-ARFCN per operating band for Ka bands
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2112499

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2112499

	n511
	60
	1553334  – <4> – 1746666
	2084999 – <1> –2112499

	
	120
	1553334  – <8> – 1746664
	2084999 – <2> –2112499

	n510
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2084999

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2084999



Proposal 6: Reuse and copy the following GSCN parameters to NTN specifications for Ka bands.
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


Proposal 7: Table 4 can be used as the starting point for Ka bands sync raster entries for further check.

Table 4: Applicable SS raster entries per operating band (FR2-1-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



Proposal 8: The following RAN4 decisions for system parameters should be sent to RAN1 and CC to RAN2.
1. Band definition of R18 NTN, i.e FDD band instead of TDD band.
2. FR name decision.
3. Data SCS, SSB SCS, minimum CBW and maximum CBW. For the CBW, the information of mandatory or optional may also need to be shared.
4. Channel raster and sync raster design.
A draft LS is provided in annex for discussion.


	R4-2304938
	Nokia, Nokia Shanghai Bell
	Observation 1: All the currently agreed new NTN bands above 10 GHz correspond to regulations only defined for a specific region/country.
Observation 2: The prerequisite for any new band to be treated by RAN4 is that regulations for the intended region/country of deployment are available and presented to RAN4.
Observation 3: The new NTN bands above 10 GHz at least partly falls outside of the frequency ranges defined for NR.
Observation 4: It is per RAN agreement not possible to extend the NR FR2 range downwards to also include the NTN bands.
Proposal 1: RAN4 shall not, at least in Rel-18, consider extending the NR FR2 range downwards to also include the NTN bands above 10 GHz nor modify NR FR1.
Observation 5: It is possible to separate the NR frequency ranges from the NTN frequency ranges.
Proposal 2: RAN4 shall, at least in Rel-18, separate the frequency range(s) covering NTN bands above 10 GHz from those of NR.
Proposal 3: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108.
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.
NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications.



Observation 6: VSAT type devices could be compared to a NR FR2 fixed-wireless-access (FWA) device.
Observation 7: VSAT type devices could be compared to a NR FR2 Vehicular UE.
Observation 8: ESIM is also in the WID referred to as a “mobile VSAT”.
Observation 9: None of the in the WID targeted UE types for an NTN band above 10 GHz is assumed to be a handheld device.
Proposal 4: RAN4 shall confirm that at least in Rel-18 handheld FR2-NTN UEs are out of scope.
Proposal 5: FR2-NTN UEs shall be separated into Fixed and Mobile types
Observation 10: Relaying on the current Network Signalling (NS) framework for a NTN UE is not enough to ensure conformance to Protection and Additional protection requirements.
Proposal 6: RAN4 shall discuss how the Network Signalling (NS) framework can be extended to cover the needed aspects for NTN operation and if UE autonomous behavior needs to be specified.

	R4-2304566
	Ericsson
	In this contribution, we further analyzed the FCC and CEPT regulations related to bands n512, n511 and n510.

	R4-2305832
	THALES
	RAN4 discussions are still ongoing on how to define the maximum timing errors (Te) for 60 kHz and 120 kHz sub-carrier spacing, which were not been defined for NTN FR1 in Release-17. Moreover, maximum timing errors (Te) limits defined in Release-17 may not be compatible with 60 kHz and 120 kHz sub-carrier spacing configurations due to lower CP length.

Moreover, NTN for above 10 GHz uses an FDD configuration (and not TDD configuration as for TN FR2), which leads to modifications in the radio frame structure and configuration.

Proposal 1: Send RAN4 LS to RAN1. The details are in the Annex and in the attached corresponding file.
Question 1: What would be the impact on the NTN specifications of supporting FDD mode with 60 kHz and 120 kHz in frequency range above 10 GHz?


2. Actions:
[bookmark: _Hlk46227635]To RAN1 group:
ACTION: RAN4 respectfully asks RAN1 to provide feedback on Question 1 by taking into account FDD mode with 60 kHz and 120 kHz sub-carrier spacing for NTN related studies for above 10 GHz in Release-18. 






Open issues summary
Before 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: Above 10 GHz NTN band definition and related parameters
Open issues and candidate options before meeting:
Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
· Proposals
· Option 1: RAN4 to consider the lower bound of the above 10 GHz NTN frequency range designation to 10.7 GHz. (R4-2305831/P1)
· Option 2: TBA
· Recommended WF
· Option 1 should be a reasonable choice since the WI is called above 10 GHz and the FR should be sufficient general to allow other band introductions in the future (potentially in other releases).

Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
· Proposals
· Option 1: RAN4 to consider the higher bound of the above 10 GHz NTN frequency range designation to 52.6 GHz. (R4-2305831/P2
· Option 2: TBA
· Recommended WF
· Option 1 should be a reasonable choice since the FR should be sufficient general to allow other band introductions in the future (potentially in other releases)

Issue 1-1-3: Options for naming of NTN frequency range(s)
· Proposals
· Option 1: FR2-0-NTN and FR2-1-NTN (previous meeting)
· Moderator note: distinct NTN naming for 2 different ranges potentially covering separately UL and DL
· Option 2: FR2-NTN (R4-2304567/P1, R4-2305831/P3, R4-2304938/P1&P2)
· Moderator note: A single definition to cover all NTN band
· Option 3: FR2-NTN & FR1-NTN (R4-2304938/P3)
· Moderator note: A single definition to cover all NTN band. However, this option also considers a modification from FR1 to FR1-NTN.
· Option 4: FR2-1-NTN (R4-2304439/P2)
· Moderator note1: A single definition to cover all NTN band
· Option 5: FR2-0 (new) and FR2-1 (R4-2305831/O1)
· Moderator note: reuse TN definition as for NTN FR1 (since there was no FR1-NTN introduced for FR1), without any specific “NTN” suffix.
· Recommended WF
· TBD, see above notes.
· Moderator Note: In any case, is a common sense that NTN specifications will not affect TN specifications; this was also an essential agreement for FR1.
· Moderator Note: We could at least decide to use a single naming? (R4-2304439/P1)

Issue 1-1-4: Options for NTN frequency range(s)
· Proposals
· Option 1: R4-2305831/P3
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz



· Option 2: R4-2305831/P3
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz



· Option 3: R4-2305831/O1
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	10700 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz



· Option 4: R4-2304567/P1
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz



· Option 5: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108. (R4-2304938/P3)
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.
NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications.




· Recommended WF
· TBA
· Moderator Note: We should probably keep the frequency range sufficiently flexible for other band introductions in the future (potentially in other releases) and according to current WI Description, which includes the use of “above 10 GHz”.
· Moderator Note: Intended use is for SAN only (R4-2304567/O1)

Issue 1-1-5: Tx-Rx frequency separation
· Proposals
· Option 1: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation. (R4-2304439/P3)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: Channel raster and synchronization raster
Open issues and candidate options before meeting:
Issue 1-2-1: NR-ARFCN
· Proposals
· Option 1: to use following NR-ARFCN in the Table 2.2-1/2.2-2 for NTN Ka-band. (R4-2305417/P1)
Table 2.2-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	17300 – 20200
	15
	17300
	1580000
	1553336 – 1746664



Table 2.2-2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	n512, n511,n510
	60
	1553336  – <4> – 1746664 

	
	120
	1553336  – <8> – 1746664 



· Option 2: Specify the following channel raster NREF values for bands n512, n511 and n510. (R4-2304567/P2)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <2> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <1> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2084999
	1746665 – <2> – 1746665



· Option 3: Reuse and copy the following NR-ARFCN parameters to NTN specifications for Ka bands. (R4-2304439/P4)
Table 1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


Table 2 can be used as the starting point for Ka bands channel raster entries for further check. (R4-2304439/P5)

Table 2: Applicable NR-ARFCN per operating band for Ka bands
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2112499

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2112499

	n511
	60
	1553334  – <4> – 1746666
	2084999 – <1> –2112499

	
	120
	1553334  – <8> – 1746664
	2084999 – <2> –2112499

	n510
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2084999

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2084999



· Recommended WF
· TBA

Issue 1-2-2: GSCN
· Proposals
· Option 1: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band. (R4-2305417/P2)
Table 2.3-3: GSCN parameters for the global frequency raster
	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

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



	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17430 – 19443

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


Table 2.3-4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	17448- <12> - 19428

	
	240 kHz
	Case E
	17472 - <24> - 19416

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



· Option 2: Specify n512, n511 and n510 synchronization raster entries according to following table (R4-2304567/P3):
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n511
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n510
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420



· Option 3: Reuse and copy the following GSCN parameters to NTN specifications for Ka bands. (R4-2304439/P6)
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


Table 4 can be used as the starting point for Ka bands sync raster entries for further check. (R4-2304439/P7)
Table 4: Applicable SS raster entries per operating band (FR2-1-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.




· Recommended WF
· TBA


Sub-topic 1-3
Sub-topic description: LS to RAN1 & RAN2
Open issues and candidate options before meeting:
Issue 1-3-1: LS to RAN1
· Proposals
· Option 1: The following RAN4 decisions for system parameters should be sent to RAN1 and CC to RAN2 (R4-2304439/P8).
· Band definition of R18 NTN, i.e FDD band instead of TDD band.
· FR name decision.
· Data SCS, SSB SCS, minimum CBW and maximum CBW. For the CBW, the information of mandatory or optional may also need to be shared.
· Channel raster and sync raster design.
· Option 2: Inform RAN1 (CC to RAN2) about the NTN FDD frequency ranges for above 10 GHz. Inform RAN1 that RAN4 is currently considering 60 & 120 kHz sub-carrier spacing for those ranges (R4-2305832/P1).
· Recommended WF
· Send an LS to RAN1, with the following comments:
· THALES contribution could be merged into CATT contribution
· Frequency range naming/description to be updated according to Issues from Sub-Topic 1-1

Sub-topic 1-4
Sub-topic description: Deployment, Regulatory and Protection Requirements
Open issues and candidate options before meeting:
Issue 1-4-1: A common view of the main regulatory requirements
· Proposals
· Option 1: Document R4-2304566 is considered for information with respect to main regulatory requirements.
· Option 2: TBA
· Recommended WF
· Companies to comment/provide views with respect to this contribution (if any)

Sub-topic 1-5
Sub-topic description: UE general topics
Open issues and candidate options before meeting:
Issue 1-5-1: Rel-18 handheld FR2-NTN
· Proposals
· Option 1: RAN4 shall confirm that at least in Rel-18 handheld FR2-NTN UEs are out of scope. (R4-2304938/P4)
· Option 2: TBA
· Recommended WF
· Option 1, as described in the scope of the WID..

Issue 1-5-2: Fixed and Mobile types FR2-NTN UEs
· Proposals
· Option 1: FR2-NTN UEs shall be separated into Fixed and Mobile types. (R4-2304938/P5 & O6/O7)
· Option 2: FR2-NTN UEs to consider one single type.
· Recommended WF
· TBA

Issue 1-5-3: NS usage
· Proposals
· Option 1: RAN4 shall discuss how the Network Signalling (NS) framework can be extended to cover the needed aspects for NTN operation and if UE autonomous behavior needs to be specified.
· Option 2: TBA
· Recommended WF
· Option 1, according to rules & regulations.
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	XXX
	

	CATT
	Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
Issue 1-1-4: Options for NTN frequency range(s)
For the above option, we don’t have very strong opinion, slightly prefer 17300-30000 MHz.

Issue 1-1-3: Options for naming of NTN frequency range(s)
Option 4. First of all, we prefer one name for the whole range considering the impact to spec. For the name of FR2-1-NTN or FR2-2-NTN, we still prefer our proposal for FR2-1-NTN considering the physical layer design and the RF test are different for FR2-1 and FR2-2 TN BS. Using FR2-1-NTN can bring the benefit to the spec for forward compatibility.

Issue 1-1-5: Tx-Rx frequency separation
We support the proposal.

	ZTE
	Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range

Issue 1-1-3: Options for naming of NTN frequency range(s)
Option 3.  somehow we think that option 3 might provide good solutions for NTN band definition including FR1 and FR2. 
Issue 1-1-4: Options for NTN frequency range(s)
For the above option, from our understanding, it should be restricted to 17.3GHz to 30GHz, if future, if more regulation are available in future, the FR definition could be updated accordingly, we don’t see big problem when we are updating the FR1 definition in the past.

Issue 1-1-5: Tx-Rx frequency separation
We support the proposal.

	THALES
	Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
We think that 10.7 GHz should be considered from the beginning for the frequency range definition.
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
We think that 52.6 GHz should be considered from the beginning for the frequency range definition. This was not restricted for FR2 TN definition for example..
Issue 1-1-3: Options for naming of NTN frequency range(s)
Option 2. Is there any reason why do we want now to change also FR1 to FR1-NTN?
Issue 1-1-4: Options for NTN frequency range(s)
We support Option 2 (FR2-NTN 10700 MHz – 52600 MHz). Introducing FR2-0 with lower range to 10.7 GHz would also be an option (Option 3).

Issue 1-1-5: Tx-Rx frequency separation
Ok with the Option. Please also consider discussion from [140] with respect to UE types and reference UE architecture.

	
	


 


BSRF GTW Discussion (18/04):

Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
· Discussion:
· Huawei: We have concern whether we need to extend the lower bound considering future regulation plan step by step e.g. in future we may extend TN FR1 frequency ranges (WRC 2023).  We would like to have more time for checking. 
· CATT: For Ka bands, we are planning with FR2 like usage. Then if we further extend low bound to 10GHz, not sure the FR2 like usage assumption still valid or not. 
· Ericsson: We have concern to extend the range at current moment. We can consider step by step approach. 
· QC: We have similar concern better sticked to the frequency ranges which we already study so for.
· Nokia: We have similar concern as other companies. 
· ZTE: We share similar view as other companies, Ku band can be considered in later stage once approved in RAN-P. 
· Agreement: Keep the current low bound/high bound of Ka band from Rel-18 NTN WI. 
· It’s not precluded to further extend the frequency ranges in future if needed and justified. 

Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
· Discussion:
· Huawei: We also have concern on the upper bound extension. 
· Ericsson: We focused on Ka Band in Rel-18 NTN WID; we can update the frequency range in later stage. 
· ZTE: We share similar view as other companies.
· Agreement: Keep the current low bound/high bound of Ka band from Rel-18 NTN WI. 
· It’s not precluded to further extend the frequency ranges in future if needed and justified. 

Issue 1-1-4: Options for NTN frequency range(s)
· Discussion:
· ZTE: Currently, we only have L/S band for FR1. 
· CATT: For FR1, no strong opinion. For FR2, we need to check the impact to RAN1/RAN2. 
· Nokia:  We proposed option 5 to be aligned across NTN FR1, and FR2. We are also ok with option 4.
· Inmarsat: This will be only specified in RAN4 specification. 
· Huawei: This only covered by RAN4 NTN specification, and reusing FR2 signalling. 
· Nokia: That’s the motivation we have two notes in table to avoid the impact on RAN2 signalling design. 
· Thales: Agree with option 4 and sending LS to RAN1/RAN2. 
· QC: I’m fine with option 4 and option 5. 
· EchoStar: We are ok to move forward, but we don’t want companies use this as excuse to block other above 10GHz NTN bands introduction in the future. 
· Eutelsat: We share similar view as EchoStar, in previous RAN-P we have contribution for Ku band introduction. Similar treatment of FR1 L/S band and above 10GHz NTN band different. 
· QC: We can consider Ku band in the future and focus on Ka band now. 
· Agreement:
· Starting with option 5 and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
Issue 1-1-5: Tx-Rx frequency separation
· Discussion:
· Huawei: We would like to check details. 
· Thales: We have t-doc on UE side regarding duplex architecture in thread [140]. We believe flexible Tx-Rx frequency separation possible. 

Sub topic 1-2 
	Company
	Comments

	XXX
	

	CATT
	Issue 1-2-1: NR-ARFCN
For NR-ARFCN parameters for the global frequency raster, we support Option 3 P4 (Table 1). 
 For Applicable NR-ARFCN per operating band for Ka bands, we support Option 2. Our proposal in option 3 made a mistake that the UL and DL were swapped. Our calculation results are the same as option 2.

Issue 1-2-2: GSCN
For GSCN parameters for the global frequency raster, we support Option 3: Table 3. For Applicable SS raster entries per operating band, we support option 3 Table 4 from our company. We considered the distance between NTN Ka bands sync raster entries and the TN FR2-1 sync raster entries are integral times of 17.28 MHz.

	ZTE
	Issue 1-2-1: NR-ARFCN
For NR-ARFCN parameters for the global frequency raster,we propose to leave for further offline discussion with excel sheet to be shared.
From my proposals, the channel raster for FR1 DL is still based on the 15kHz and 30kHz instead of 60kHz and 120kHz.  

Issue 1-2-2: GSCN
For GSCN parameters for the global frequency raster, similar as NR-ARFCN, we propose to leave up for further offline discussion via excel sheet directly.

	THALES
	Issue 1-2-1: NR-ARFCN
Companies are encouraged to update the NR-ARFCN according to GTW discussions and frequency range (current) definition.
Issue 1-2-2: GSCN
Companies are encouraged to update the GSCN according to GTW discussions and frequency range (current) definition.

	
	



BSRF GTW Discussions (18/04):
Issue 1-2-1: NR-ARFCN
· Discussion
· ZTE: It’s better to check the values offline. 
· Ericsson: We need to switch DL and UL part. 
· CATT: We can work on the details offline. 
· ZTE: Step size as 4/8 for Ka bands?
· Ericsson: We can go with step size 4/8.
· Agreement:  Following global channel raster definition with step size as 4 and 8 (60kHz, 120kHz) for DL part and step size as 1 and 2 (60kHz, 120kHz) for uplink part.
Issue 1-2-2: GSCN
· Agreement: Following global sync raster design, with step size as [12], [24] for 120kHz and 240kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.

Sub topic 1-3 
	Company
	Comments

	XXX
	

	CATT
	Support the recommended WF. We can lead the LS draft if the issues can be agreed in this meeting.

	ZTE
	For the SCS related content, we still would like to see the outcome of RRM discussion if possible.

	THALES
	Companies were informed in RAN4 RRM. General agreement to consider higher SCS for >10 GHz.
Please use the dedicated folder from [309] to comment.

	
	



BSRF GTW Discussion (18/04):
Issue 1-3-1: LS to RAN1
· Discussion:
· Ericsson: We need to clarify which part needs to be checked by RAN1 and RAN2.
· Agreement: Further work on LS drafting to RAN1/RAN2 based on CATT draft version 




Sub topic 1-4 
	Company
	Comments

	THALES
	Issue 1-4-1: A common view of the main regulatory requirements
Companies are encouraged to comment, if any view.


 
Sub topic 1-5 
	Company
	Comments

	THALES
	Issue 1-5-1: Rel-18 handheld FR2-NTN
Is ok not to consider NTN handheld in above 10 GHz. Also, is not part of the WID. The VSAT is different class of terminal as compared to handheld.
Issue 1-5-2: Fixed and Mobile types FR2-NTN UEs
To be further discussed in [140] list.
Issue 1-5-3: NS usage
Agree to use NS. Specific adaptation for above 10 GHz may be added later on.



 
The Moderator further proposed updated issues/resolutions:
· Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4), companies to agree/update the following option 5 accordingly: 
· Starting with option 5 and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
· Option 5: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108. (R4-2304938/P3)
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.
NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications.



· Sub-topic 1-1 (1-1-5), companies to check the following option accordingly: 
· Option 1: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation. (R4-2304439/P3)

· Sub-topic 1-2 (Issue 1-2-1), companies to propose/update tables accordingly: 
· Agreement:  Following global channel raster definition with step size as 4 and 8 (60kHz, 120kHz) for DL part and step size as 1 and 2 (60kHz, 120kHz) for uplink part.
· Based on Option 2, Specify the following channel raster NREF values for bands n512, n511 and n510. (R4-2304567/P2)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <8> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <4> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2084999
	1746665 – <2> – 1746665




· Sub-topic 1-2 (Issue 1-2-2), companies to propose/update tables accordingly: 
· Agreement: Following global sync raster design, with step size as [12], [24] for 120 kHz and 240 kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.
· Based on Option 3, Reuse and copy the following GSCN parameters to NTN specifications for Ka bands. (R4-2304439/P6)
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


Table 4 can be used as the starting point for Ka bands sync raster entries for further check. (R4-2304439/P7)
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.




· Sub-topic 1-3 (Issue 1-3-1), companies to propose/update LS to RAN1 from [309] folder accordingly. Please note that RAN4 RRM has been also informed during the Offline RRM session on 19/04. 
· Sub-topic 1-4 (Issue 1-4-1): A common view of the main regulatory requirements, companies are encouraged to comment, if any view.
· Sub-topic 1-5 (Issue 1-5-1): DO NOT consider NTN handheld in above 10 GHz.
· Sub-topic 1-5 (Issue 1-5-2): Discuss in [140] list.
· Sub-topic 1-5 (Issue 1-5-3): Agree to use (at least) NS methodology. Specific adaptation/extension of NS framework for above 10 GHz may be added later on.


Companies to provide 1st round comments (after the GTW session) as below:
	Company
	Comments

	THALES
	Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4):
Ok
Sub-topic 1-1 (1-1-5):
Ok
Sub-topic 1-2 (Issue 1-2-1):
Ok, companies to propose/update tables accordingly.
Sub-topic 1-2 (Issue 1-2-2):
Ok, companies to propose/update tables accordingly.
Sub-topic 1-3 (Issue 1-3-1):
LS comments provided already in [309] dedicated LS discussion folder.
Sub-topic 1-4 (Issue 1-4-1): 
· 
Sub-topic 1-5 (Issue 1-5-1): 
Ok NOT to consider NTN handheld in above 10 GHz.
Sub-topic 1-5 (Issue 1-5-2): 
Ok to discuss in [140] list.
Sub-topic 1-5 (Issue 1-5-3): 
Agree to use (at least) NS methodology. Specific adaptation for above 10 GHz may be added later on.


	Ericsson
	Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4):
This was already agreed in the GTW, right? What else should be discussed here? 
Sub-topic 1-2 (Issue 1-2-1):
The boundaries for UL would need to be further checked now that we changed the step size.
Sub-topic 1-2 (Issue 1-2-2):
12 and 24 values are still to be checked
Sub-topic 1-5 (Issue 1-5-1): 
Ok
Sub-topic 1-5 (Issue 1-5-2): 
Ok to discuss in [140] list.
Sub-topic 1-5 (Issue 1-5-3): 
May be Johannes could confirm or not here.
My understanding of Nokia’s proposal is to discuss if the NS methodology could still be applicable to NTN FR2 (for the reasons given in R4-2304938),  and not to agree or not to reuse the NS approach.

	THALES to Ericsson
	Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4):
Ericsson: This was already agreed in the GTW, right? What else should be discussed here? 
THALES: The notes (yellow part)
Sub-topic 1-5 (Issue 1-5-3): 
Ericsson: May be Johannes could confirm or not here. My understanding of Nokia’s proposal is to discuss if the NS methodology could still be applicable to NTN FR2 (for the reasons given in R4-2304938),  and not to agree or not to reuse the NS approach.
THALES: Not sure if we have the same understanding.. NOKIA asks “to extend NS framework” for NTN operation.
“Observation 10: Relaying on the current Network Signalling (NS) framework for a NTN UE is not enough to ensure conformance to Protection and Additional protection requirements.
Proposal 6: RAN4 shall discuss how the Network Signalling (NS) framework can be extended to cover the needed aspects for NTN operation and if UE autonomous behavior needs to be specified.”
[bookmark: _GoBack]THALES to Ericsson/Nokia: Need to understand also what “autonomous UE behaviour” exactly means. UE is always under RAN/5GC control. It is not clear how a UE can connect to the network without being controlled/scheduled by the network..

	Nokia
	Sub-topic 1-5 (Issue 1-5-3): 
Our proposal is to discuss how the Network Signalling (NS) framework can be extended to cover the needed aspects for NTN operation and if UE autonomous behavior needs to be specified. 
Our understanding is that NS Signalling would be applied for NTN as NSs already is included for NTN operation as a method for indicating applicable A-MPR as found in e.g. clause 6.2.3 of 38.101-5
However, relaying only on the current Network Signalling (NS) framework for an NTN UE is not enough to ensure conformance to Protection and Additional protection requirements, since the UE location is not currently coupled by the network to the UE and potentially relevant NS.
Currently some UEs may use location information to ensure conformance to requirements for a specific area/region. Since an NTN UE per RAN1 design shall be location aware, the 3D location information can be a potential mechanism for the NTN UE to ensure conformance. But then this is not anymore a NS from the network but the UE making autonomous decision. 
It would therefore be beneficial for RAN4 to investigate if some occasions of this UE autonomous behaviour need to be specified. An example it the regulatory requirements for avoidance of e.g. specific spectrum and/or the possibility to terminate transmissions based on either UE or Network reporting. 

	Inmarsat
	Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
Ok.
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
Ok.
Issue 1-1-3: Options for naming of NTN frequency range(s)
We suggest Option 2, although probably for consistency sake, Option 3 would make more sense, but we would like to point that this definition probably only has meaning within the SAN RF and NTN UE RF specs…
Issue 1-1-4: Options for NTN frequency range(s)
Ok.
Issue 1-1-5: Tx-Rx frequency separation
We support the proposal in Option 1.
Issue 1-2-1: NR-ARFCN
We are ok with this as a starting point, but we should not preclude the possibility of operating with lower SCS.
Issue 1-2-2: GSCN
Issue 1-3-1:
Ok, but we would like to further discuss the SCS as we believe also that lower SCS could be used, such as at least 30 kHz
Issue 1-4-1:
We need further time to analyse the regulatory background provided and compare, but we acknowledge the content and agree that, on top of the general requirements, we may need to identify some additional requirements specific to NTN that may need to be addressed.
Issue 1-5-1:
We are ok with Option 1 – handheld should be out of scope for FR2 NTN in Rel-18.
Issue 1-5-2:
Option 2.  The requirement framework will be the same, we can then further discuss if we need separate power classes or UE capabilities.
Issue 1-5-3:
Agree with Option 1

	Eutelsat
	Issue 1-1-1: Lower bound of the above 10 GHz NTN frequency range
We would support the full range being specified for NTN-FR-2 as it has been for FR1. 
The agreement is acceptable on the understanding the NTN-FR2 range can extended to include the Ku band,
Issue 1-1-2: Higher bound of the above 10 GHz NTN frequency range
This is OK at present. The possibility to extend the range upwards should be the same as 1-1-1.
Issue 1-1-3: Options for naming of NTN frequency range(s)
No strong view.
Issue 1-1-4: Options for NTN frequency range(s)
As indicated on the GTW we would prefer the range  (the agreement was only acceptable as the Chair noted the range could be extended)
Issue 1-1-5: Tx-Rx frequency separation
Option 1






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
(Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4),
	Tentative agreements: Companies to agree/update the following option 5 accordingly: 
· Starting with option 5 below and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
· [e.g. the agreement is acceptable on the understanding the NTN-FR2 range can extended to include other bands different from Ka-band e.g. the Ku-band and/or e.g. Q/V-band.]
· Option 5: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108. (R4-2304938/P3)
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	[NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.]
[NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications]



Candidate options: N/A
Recommendations for 2nd round: Update the NOTEs 1, 2 accordingly. Companies to consider that the agreement is acceptable on the understanding the FR2-NTN range can extended e.g. to include other bands e.g. the Ku band.

	Sub-topic 1-1 
(Issue 1-1-5)
	Tentative agreements: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Candidate options: NA
Recommendations for 2nd round: Further check from companies.

	Sub-topic 1-2 
(Issue 1-2-1)
	Tentative agreements: companies to propose/update tables accordingly: 
· Agreement:  Following global channel raster definition with step size as 4 and 8 (60kHz, 120kHz) for DL part and step size as 1 and 2 (60kHz, 120kHz) for uplink part.
· Based on Option 2, Specify the following channel raster NREF values for bands n512, n511 and n510. (R4-2304567/P2)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <8> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <4> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2084999
	1746665 – <2> – 1746665



Candidate options: NA
Recommendations for 2nd round: Further check from companies. 
· The boundaries for UL would need to be further checked now that we changed the step size. 
· Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz.

	Sub-topic 1-2 
(Issue 1-2-2)
	Tentative agreements: companies to propose/update tables accordingly: 
· Agreement: Following global sync raster design, with step size as [12], [24] for 120 kHz and 240 kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.
· Based on Option 3, Reuse and copy the following Table 3 GSCN parameters to NTN specifications for Ka bands. (R4-2304439/P6)
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


· Table 4 can be used as the starting point for Ka bands sync raster entries for further check. (R4-2304439/P7)
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.




Candidate options: NA
Recommendations for 2nd round: Further check from companies. 
· 12 and 24 values are still to be checked.
· Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz.


	Sub-topic 1-3 
(Issue 1-3-1)
	Tentative agreements: companies to propose/update LS to RAN1 from [309] folder accordingly. Please note that RAN4 RRM has been also informed during the Offline RRM session on 19/04. 
Candidate options: NA
Recommendations for 2nd round: Further check from companies. An LS number has been asked for the 2nd round.

	Sub-topic 1-5 
(Issue 1-5-1)
	Tentative agreements: DO NOT consider NTN handheld in above 10 GHz.
Candidate options: NA
Recommendations for 2nd round: Further check from companies. Handheld should be out of scope for FR2 NTN in Rel-18.

	Sub-topic 1-5 
(Issue 1-5-2)
	Tentative agreements: Discuss in [140] list.
Candidate options: NA
Recommendations for 2nd round: Further check at the next meeting and in [140]. The requirement framework may be the same, further discussion required if separate power classes or UE capabilities.

	Sub-topic 1-5 
(Issue 1-5-3)
	Tentative agreements: Agree to use (at least) NS methodology. Specific adaptation/extension of NS framework for above 10 GHz may be added later on.
Candidate options: NA
Recommendations for 2nd round: Further continue discussion for e.g. for potential “ON/OFF” feature for the UE terminal. On top of the general requirements, RAN4 may need to identify some additional requirements specific to NTN that may need to be addressed. (from 1-4-1)

	
	




Discussion on 2nd round (if applicable)

Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4), updated: Above 10 GHz NTN band definition and related parameters
· Proposal: 
· Starting with option 5 below and further work on the text proposal of “note 1 and note 2”. LS to RAN1/RAN2 can be considered. 
· It’s not precluded to further extend the frequency ranges in the future if needed and justified. 
· [e.g. the agreement is acceptable on the understanding the NTN-FR2 range can extended to include other bands different from Ka-band e.g. the Ku-band and/or e.g. Q/V-band.]
· Option 5: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108. (R4-2304938/P3)
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	[NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.]
[NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications]



· Agree (Ericsson, Thales, Nokia, Inmarsat, Eutelsat)
· Disagree (?)
· Recommended WF
· Update accordingly.

Sub-topic 1-1 (Issue 1-1-5): Tx-Rx frequency separation
· Proposal: 
· Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
· Agree (Ericsson, Thales, Nokia, Inmarsat, Eutelsat)
· Disagree (?)
· Recommended WF
· Update accordingly.

Sub-topic 1-2 (Issue 1-2-1) updated: NR-ARFCN
· Proposal: 
· Agreement:  Following global channel raster definition with step size as 4 and 8 (60kHz, 120kHz) for DL part and step size as 1 and 2 (60kHz, 120kHz) for uplink part.
· NOTE 1: The boundaries for UL would need to be further checked now that we changed the step size. 
· NOTE 2: Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz.
· Based on Option 2, Specify the following channel raster NREF values for bands n512, n511 and n510. (R4-2304567/P2)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <4> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <8> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <4> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <8> – 2084999
	1746665 – <2> – 1746665



· Agree (Ericsson, Thales, Nokia, Inmarsat, Eutelsat)
· Disagree (?)
· Recommended WF
· Update accordingly.

Sub-topic 1-2 (Issue 1-2-2) updated: GSCN
· Proposal: 
· Agreement: Following global sync raster design, with step size as [12], [24] for 120 kHz and 240 kHz SCS of SS block. 
· LS can be considered to communicate with RAN1/RAN2 for system parameters.
· NOTE 1: 12 and 24 values are still to be checked.
· NOTE 2: Not preclude the possibility of operating with lower SCS. Companies to discuss if lower SCS could be used, such as at least 30 kHz.
· Based on Option 3, Reuse and copy the following Table 3 GSCN parameters to NTN specifications for Ka bands. (R4-2304439/P6)
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


· Table 4 can be used as the starting point for Ka bands sync raster entries for further check. (R4-2304439/P7)
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



· Agree (Ericsson, Thales, Nokia, Inmarsat, Eutelsat)
· Disagree (?)
· Recommended WF
· Update accordingly.

Sub-topic 1-3 (Issue 1-3-1) updated: LS to RAN1 & RAN2
· Proposal: companies to propose/update LS to RAN1 from [309] folder accordingly. Please note that RAN4 RRM has been also informed during the Offline RRM session on 19/04.  
· Agree (Ericsson, Thales, Nokia, Inmarsat, Eutelsat, CATT, Huawei, ZTE)
· Disagree (?)
· Recommended WF
· Update LS accordingly. RAN4 to agree to send LS. 
· Note: THALES LS proposal merged with CATT LS


Sub-topic 1-5 (Issue 1-5-1): Rel-18 handheld FR2-NTN
· Proposal: DO NOT consider NTN handheld in above 10 GHz.
· Agree (Ericsson, Thales, Nokia, Inmarsat, CATT, Huawei, ZTE)
· Disagree (?)
· Recommended WF: Further check from companies. Handheld should be out of scope for FR2 NTN in Rel-18.

Sub-topic 1-5 (Issue 1-5-3) updated: NS usage
· Proposal: Agree to use (at least) NS methodology. Specific adaptation/extension of NS framework for above 10 GHz may be added later on.
· NOTE 1: Further continue discussion for e.g. for potential “ON/OFF” feature for the UE terminal.
· NOTE 2: On top of the general requirements, RAN4 may need to identify some additional requirements specific to NTN that may need to be addressed.
· Agree (Ericsson, Thales, Inmarsat, CATT, Huawei, ZTE)
· Disagree (Nokia?)
· Recommended WF: Further check from companies. 

	Company
	Comments

	XXX
	Sub-topic 1-1 (Issues 1-1-1, 1-1-2, 1-1-3, 1-1-4), updated:
Sub-topic 1-1 (Issue 1-1-5):
Sub-topic 1-2 (Issue 1-2-1) updated:
Sub-topic 1-2 (Issue 1-2-2) updated:
Sub-topic 1-3 (Issue 1-3-2) updated:
Sub-topic 1-5 (Issue 1-5-1):
Sub-topic 1-5 (Issue 1-5-3) updated:

	
	

	
	

	
	

	
	

	
	

	
	









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

	R4-230xxxx
	WF on NTN enhancement - [106bis-e][309] NR_NTN_enh_Part1
	THALES
	

	R4-230xxxx
	LS on System Parameters for NTN above 10 GHz
	CATT
	THALES LS proposal merged with CATT LS proposal

Scope: LS to RAN1 for NTN above 10 GHz
To: RAN_1; Cc: RAN_2

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305856
	R4-230xxxx
	Email discussion summary for [106bis-e][309] NR_NTN_enh_Part1
	THALES
	NOTED
	To be further NOTED during 2nd round

	R4-2305831
	N/A
	Discussion on system parameters for above 10 GHz
	THALES
	NOTED
	

	R4-2305417
	N/A
	Further discussion on system parameter for NTN in Ka band
	ZTE Corporation
	NOTED
	

	R4-2304567
	N/A
	NTN enhancement: System parameters
	Ericsson
	NOTED
	

	R4-2304439
	N/A
	Further discussion on NTN system parameters
	CATT
	NOTED
	

	R4-2304938
	N/A
	Discussion on above 10GHz NTN bands
	Nokia, Nokia Shanghai Bell
	NOTED
	

	R4-2304566
	N/A
	NTN enhancement: Regulatory aspects
	Ericsson
	NOTED
	

	R4-2305832
	N/A
	Discussion on RAN LS to RAN1 for NTN above 10 GHz
	THALES
	NOTED
	

	
	
	
	
	
	

	
	
	
	
	
	



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

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	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












Annex with all proposals from [106bis-e][309]

	TDoc Number
	Company
	Proposals

	R4-2305831
	THALES
	Proposal 1: RAN4 to decrease the lower bound of the above 10 GHz NTN frequency range designation to 10.7 GHz.
Proposal 2: RAN4 to increase the higher bound of the above 10 GHz NTN frequency range designation to 52.6 GHz.
Proposal 3: RAN4 to consider the following two options for NTN frequency ranges:
· Option 1:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz


Or
· Option 2:
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz



Observation 1: Since for FR1 NTN range, RAN4 did not consider any kind of suffix (i.e. there was no “FR1-NTN” defined specifically for NTN and still there were separate TN & NTN specifications, without any impact for TN specifications), it would be also acceptable to consider the following option:
· Option 3:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	10700 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz





	R4-2305417
	ZTE Corporation
	Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between Ka-band DL and UL.
Proposal 1: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
Table 2.2-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	17300 – 20200
	15
	17300
	1580000
	1553336 – 1746664



Table 2.2.2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	n512, n511,n510
	60
	1553336  – <4> – 1746664 

	
	120
	1553336  – <8> – 1746664 



Proposal 2: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
Table 2.2-3: GSCN parameters for the global frequency raster
	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

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



	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17430 – 19443

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


Table 2.2.4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	17448- <12> - 19428

	
	240 kHz
	Case E
	17472 - <24> - 19416

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





	R4-2304567
	Ericsson
	Proposal1: Define below frequency range restricted to the scope of NTN satellite specifications:
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz



Observation1: NTN includes satellite and HAPS operations, it should be clarified this frequency range is for satellite operations only.
Observation2: This frequency range boundaries could be updated later when introducing a new NTN satellite band not included in this range and for which the specified RF requirements are also applicable.
Proposal2: Specify the following channel raster NREF values for bands n512, n511 and n510.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <2> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <1> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2084999
	1746665 – <2> – 1746665



Proposal3: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n511
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n510
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420





	R4-2304439
	CATT
	Proposal 1: One FR name is used for both NTN Ka band DL and UL.
Proposal 2: FR2-1-NTN is used as the FR name for NTN Ka band.
Proposal 3: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Proposal 4: Reuse and copy the following NR-ARFCN parameters to NTN specifications for Ka bands.
Table 1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



Proposal 5: Table 2 can be used as the starting point for Ka bands channel raster entries for further check.
Table 2: Applicable NR-ARFCN per operating band for Ka bands
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2112499

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2112499

	n511
	60
	1553334  – <4> – 1746666
	2084999 – <1> –2112499

	
	120
	1553334  – <8> – 1746664
	2084999 – <2> –2112499

	n510
	60
	1553334  – <4> – 1746666
	2070833 – <1> – 2084999

	
	120
	1553334  – <8> – 1746664
	2070833 – <2> – 2084999



Proposal 6: Reuse and copy the following GSCN parameters to NTN specifications for Ka bands.
Table 3: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255


Proposal 7: Table 4 can be used as the starting point for Ka bands sync raster entries for further check.

Table 4: Applicable SS raster entries per operating band (FR2-1-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



Proposal 8: The following RAN4 decisions for system parameters should be sent to RAN1 and CC to RAN2.
5. Band definition of R18 NTN, i.e FDD band instead of TDD band.
6. FR name decision.
7. Data SCS, SSB SCS, minimum CBW and maximum CBW. For the CBW, the information of mandatory or optional may also need to be shared.
8. Channel raster and sync raster design.
A draft LS is provided in annex for discussion.


	R4-2304938
	Nokia, Nokia Shanghai Bell
	Observation 1: All the currently agreed new NTN bands above 10 GHz correspond to regulations only defined for a specific region/country.
Observation 2: The prerequisite for any new band to be treated by RAN4 is that regulations for the intended region/country of deployment are available and presented to RAN4.
Observation 3: The new NTN bands above 10 GHz at least partly falls outside of the frequency ranges defined for NR.
Observation 4: It is per RAN agreement not possible to extend the NR FR2 range downwards to also include the NTN bands.
Proposal 1: RAN4 shall not, at least in Rel-18, consider extending the NR FR2 range downwards to also include the NTN bands above 10 GHz nor modify NR FR1.
Observation 5: It is possible to separate the NR frequency ranges from the NTN frequency ranges.
Proposal 2: RAN4 shall, at least in Rel-18, separate the frequency range(s) covering NTN bands above 10 GHz from those of NR.
Proposal 3: Agree the definition of NTN frequency ranges as shown in the Proposed Table 5.1-1 to be introduced to TS 38.101-5 and TS 38.108.
Proposed Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: 	NTN bands within this frequency range can be regarded as a FR1 band when references from other specifications.
NOTE 2: 	NTN bands within this frequency range can be regarded as a FR2 band when references from other specifications.



Observation 6: VSAT type devices could be compared to a NR FR2 fixed-wireless-access (FWA) device.
Observation 7: VSAT type devices could be compared to a NR FR2 Vehicular UE.
Observation 8: ESIM is also in the WID referred to as a “mobile VSAT”.
Observation 9: None of the in the WID targeted UE types for an NTN band above 10 GHz is assumed to be a handheld device.
Proposal 4: RAN4 shall confirm that at least in Rel-18 handheld FR2-NTN UEs are out of scope.
Proposal 5: FR2-NTN UEs shall be separated into Fixed and Mobile types
Observation 10: Relaying on the current Network Signalling (NS) framework for a NTN UE is not enough to ensure conformance to Protection and Additional protection requirements.
Proposal 6: RAN4 shall discuss how the Network Signalling (NS) framework can be extended to cover the needed aspects for NTN operation and if UE autonomous behavior needs to be specified.

	R4-2304566
	Ericsson
	In this contribution, we further analyzed the FCC and CEPT regulations related to bands n512, n511 and n510.

	R4-2305832
	THALES
	RAN4 discussions are still ongoing on how to define the maximum timing errors (Te) for 60 kHz and 120 kHz sub-carrier spacing, which were not been defined for NTN FR1 in Release-17. Moreover, maximum timing errors (Te) limits defined in Release-17 may not be compatible with 60 kHz and 120 kHz sub-carrier spacing configurations due to lower CP length.

Moreover, NTN for above 10 GHz uses an FDD configuration (and not TDD configuration as for TN FR2), which leads to modifications in the radio frame structure and configuration.

Proposal 1: Send RAN4 LS to RAN1. The details are in the Annex and in the attached corresponding file.
Question 1: What would be the impact on the NTN specifications of supporting FDD mode with 60 kHz and 120 kHz in frequency range above 10 GHz?



2. Actions:
To RAN1 group:
ACTION: RAN4 respectfully asks RAN1 to provide feedback on Question 1 by taking into account FDD mode with 60 kHz and 120 kHz sub-carrier spacing for NTN related studies for above 10 GHz in Release-18. 
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