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Introduction
This Way Forward considers remaining issues from R4-2303757, Topic summary for [106][312] NR_NTN_enh_Part1, with the following list of topics/sub-topics/issues (presented in R4-2303757):
· Topic #1: System parameters
* Include band definition
· Sub-topic 1-1: Operating band definition and related parameters.
· Issue 1-1-1: Above 10 GHz NTN band definition 
· Issue 1-1-2: Channel BW
· Issue 1-1-3: SCS
· Issue 1-1-4: Spectral Utilization
· Issue 1-1-5: FR2-0(-NTN)/FR2-1-NTN sub-frequency range specification
· Issue 1-1-6: Tx-Rx frequency separation
· Sub-topic 1-2: Channel raster and synchronization raster
· Issue 1-2-1: NR-ARFCN
· Issue 1-2-2: GSCN
· Issue 1-2-3: LS to RAN1
· Issue 1-2-4: LS to RAN1 & RAN2
· Sub-topic 1-3: Deployment, Regulatory and Protection Requirements
· Issue 1-3-1: Protection requirements
· Issue 1-3-2: Additional protection requirements
· Issue 1-3-3: Deployment and Power Class
· Issue 1-3-4: Deployment and Power Control
· Issue 1-3-5: Deployment and beam pointing report

· Topic #2: SAN RF requirements
· Sub-topic 2-1: General discussions
· Issue 2-1-1: OBUE requirement for SAN above 10 GHz
· Issue 2-1-2: SAN power flux density requirements
· Sub-topic 2-2: SAN Conducted Requirements
· Issue 2-2-1: Impact of insertion loss and link budget
· Issue 2-2-2: SAN Tx Requirements
· Issue 2-2-3: SAN Rx Requirements
· Sub-topic 2-3: SAN OTA Requirements 
· Issue 2-3-1: SAN OTA Tx Requirements
· Issue 2-3-2: SAN OTA Rx Requirements

· Topic #3: NR NTN enhancement workplan
· Sub-topic 3-1 Coverage enhancement section from Revised Work plan (R4-2300973)
· Sub-topic 3-2 NR-NTN deployment in above 10 GHz bands section from Revised Work plan (R4-2300973)
· Sub-topic 3-3 Network verified UE location section from Revised Work plan (R4-2300973)
· Sub-topic 3-4 NTN-TN and NTN-NTN mobility and service continuity enhancements section from Revised Work plan (R4-2300973)
· Sub-topic 3-5 Entire Revised Rel-18 NR-NTN-enh work item Work plan (R4-2300973)

In this Way Forward we discuss only remaining issues from Topic#1 from Topic summary for [106][312] NR_NTN_enh_Part1. For SAN RF requirements please check R4-2302877 (WF for SAN RF requirements on above 10 GHz).
Agreements
Issue 1-1-1: Above 10 GHz NTN band definition (updated during ad-hoc meeting 18h00-19h00 on 4th Day)
Agreement:
The following bands and frequency ranges were agreed, without square bracket.  Note that the DL lower frequency range was modified from 17.7 to 17.3 to reflect regional regulations.
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz



The notes were then treated individually:
Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. 
Note 3: This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).

Issue 1-1-2: Channel BW
Agreement:
· Option 1: Not to define channel bandwidth beyond 400MHz for Ka-band.
This was agreeable since there was already a prior agreement to this from RAN4 #105.

Issue 1-1-3: SCS
Agreement:
· Option 1: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz. 
This was agreeable.  There was no objection to this option.

Issue 1-1-4: Spectral Utilization
Agreement:
· Option 1: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point. 
This was agreeable due to previous agreement from RAN4 #105.  “Take the same spectral utilization requirement of FR2 TN system as starting point pending on further confirmation after co-existence study.”

Issue 1-1-5: FR2-0(-NTN)/FR2-1-NTN sub-frequency range specification
· Proposals
· Option 1: Introduce extension of the lower bound of the FR2 frequency range to cover both DL and UL of NTN bands defined under the Ka band. (P1& P2/R4-2302468)
NOTE: This FR2 extension does not preclude its further extensions.
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	[17700] MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz



· Option 2: FR2-1-NTN is agreed for the FR name only in NTN specifications. TN specifications are not touched at current stage. (P1/R4-2300563)
Table 1: Definition of frequency ranges for NTN
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2-1-NTN
	[17700]-20200 MHz, [27500]-30000 MHz



· Option 3: Consider one single range [17700]-30000 MHz (as for FR1 410 MHz – 7125 MHz).

· Recommended WF:
· Update with 17.3 GHz lower range instead of 17.7 GHz.
· Further discuss if introducing FR2-0 or FR2-1-NTN with respect to definition of NTN (which is FDD).
· The FR would be captured in NTN specifications, in order to not impact terrestrial definition FR1 and FR2 for TN specifications.
· At least 2 options are considered for the corresponding frequency ranges:
· 17300-24500 MHz, 27500-30000 MHz;
· 17300-30000 MHz;
· Other options not precluded.

Issue 1-1-6: Tx-Rx frequency separation
· Proposals
· Option 1: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.  (P2/R4-2300563, O1/R4-2301744)
· Recommended WF
· FFS

Issue 1-2-1: NR-ARFCN
· Proposals
· Option 1: Use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band. (P3/R4-2301744)
Table 2.3-1: 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

	17700 – 20200
	15
	17700
	1580000
	1580000 – 1746664



Table 2.3-2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n512]
	60
	1580000  – <4> – 1746664 

	
	120
	1580000  – <8> – 1746664 



· Recommended WF
· Update Option 1 with 17.3 GHz lower range.
· Add information for n511 and 510 bands.

Issue 1-2-2: GSCN
· Proposals
· Option 1: Use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band. (P4/R4-2301744)
Table 2.3-3: GSCN parameters for the global frequency raster
	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17708 – 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
	17724- <12> - 19428

	
	240 kHz
	Case E
	17736 - <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.



· Recommended WF
· Update Option 1 with 17.3 GHz lower range.
· Add information for n511 and 510 bands.

Issue 1-2-3: LS to RAN1
· Proposals
· Option 1: send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E.. (P5/R4-2301744)
· Recommended WF
· Option 1 if no other concern.

Issue 1-2-4: LS to RAN1 & RAN2
· Proposals
· Option 1: The following RAN4 decisions 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. (P3/R4-2300563)
A draft LS is provided in the annex of R4-2300563 for discussion.
· Recommended WF
· Option 1 if no other concern.

Issue 1-3-1: Protection requirements
· Proposals
· Option 1: Use NTN UE location in 3D space and guard bands. The use or avoidance of specific spectrum sub-channels that overlap with FS services can be controlled on a per-UE basis by the Network resource allocation mechanisms taking into account whether the NTN UE is subject to coordinated or uncoordinated operation, NTN UE location in 3D space and any guard band that may be required. (P5/R4-2302643)
· Option 2: it’s necessary to design some technical mechanisms to guarantee the regulatory compliance for satellite communication, e.g. fixed vs moveable, GSO vs NGSO and other aspects. (P1/R4-2302107)
· Option 3: Focus on general requirements first before tackling the band specific requirements. (P2/R4-2302711)
· Recommended WF
· Use of NW-verified UE location seems to be a good start. On top of this, the Network can use several mechanisms as power control, resource allocation and others.

Issue 1-3-2: Additional protection requirements 
· Proposals
· Option 1: RAN4 should specify an optional method for the NTN UE or the Network to disable NTN UE UL transmission if and when required. (P4/R4-2302643)
· Recommended WF
· FFS

Issue 1-3-3: Deployment and Power Class
· Proposals
· Option 1: NTN UE power classes can be used to differentiate different types of NTN UE depending on the deployment scenario (e.g. land, vessel, aircraft, etc). (P6/R4-2302643)
· Recommended WF
· FFS

Issue 1-3-4: Deployment and Power Control
· Proposals
· Option 1: For each NTN UE power class, the Network and/or NTN UE should be able to further apply UL power control to the NTN UE transmission during operation to comply with any situational requirements. (P7/R4-2302643)
NOTE: factors such as, but not limited to, whether the NTN UE is subject to coordinated or uncoordinated operation, NTN UE location in 3D space and beam pointing can be taken into account. FFS whether specification work is needed or if it can be left to implementation.
· Recommended WF
· Option 1 if no other concerns.

Issue 1-3-5: Deployment and beam pointing report
· Proposals
· Option 1: RAN4 should specify an optional method for NTN UE to monitor and report beam pointing towards the satellite. (P3/R4-2302643)
· Recommended WF
· FFS, the contribution refers to “satellite beam tracking” or “satellite tracking” of the UE.
Annex – Agreements from R4-2302879 (”Ad-hoc minutes for system parameters of above 10 GHz NTN band introduction”, Qualcomm)

Issue 1-1-1: Above 10 GHz NTN band definition 
Agreement:
The following bands and frequency ranges were agreed, without square bracket.  Note that the DL lower frequency range was modified from 17.7 to 17.3 to reflect regional regulations.
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz



The notes were then treated individually
Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
[bookmark: _GoBack]Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. 
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.
· Observation: Note 3 needs revision.  In particular, the “NTN VSAT” term is ambiguous and should be replaced by more exact language from the regulations.

Issue 1-1-2: Channel BW
Agreement:
· Option 1: Not to define channel bandwidth beyond 400MHz for Ka-band.
This was agreeable since there was already a prior agreement to this from RAN4 #105.

Issue 1-1-3: SCS
Agreement:
· Option 1: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz. 
This was agreeable.  There was no objection to this option.


Issue 1-1-4: Spectral Utilization
Agreement:
· Option 1: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point. 
This was agreeable due to previous agreement from RAN4 #105.  “Take the same spectral utilization requirement of FR2 TN system as starting point pending on further confirmation after co-existence study.”

Issue 1-1-5: FR2-0(-NTN)/FR2-1-NTN sub-frequency range specification
Agreement:
The following points were agreeable, although the details of the FR still need to be defined
· The FR would be captured in NTN specifications, i.e., 38.101-5 instead of 38.101-1, in order to not impact FR1 and FR2 for TN specifications,
· The lower frequency of the range should be 17.3 rather than 17.7



