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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 9.25.1 and 9.25.3 at TSG-RAN WG4#106, together with identified topics/proposals/options for discussion during the meeting. 
Please also note the draft TSG-RAN WG4 #106 meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [106][312] NR_NTN_enh_Part1 are:

-------------------------------------- Items led by other working group ----------------------------------------------------
9.25	NR NTN enhancement	[NR_NTN_enh]
9.25.1	General and work plan	 [NR_NTN_enh-Core]
9.25.1.1	System parameters 	[NR_NTN_enh-Core]
* Include band definition 
9.25.1.2	Regulatory information 	[NR_NTN_enh-Core]
9.25.1.3	Others	[NR_NTN_enh-Core]
9.25.2	Co-existence study for above 10GHz bands	 [NR_NTN_enh-Core]
9.25.3	SAN RF requirements 	[NR_NTN_enh-Core]
9.25.4	UE RF requirements 	[NR_NTN_enh-Core]
9.25.5	RRM core requirements	[NR_NTN_enh-Core]
* R1-2213001 Reply LS on RACH-less handover in NTN
9.25.6	Moderator summary and conclusions	[NR_NTN_enh-Core]

With the following pre-meeting deadlines:
· Before February 20 (Monday): Session chairs will provide the list of topics with moderator assignments.
· February 22 (Wednesday), 17:00 UTC: Moderators provide the initial summary for a topic
· February 23 (Thursday), 17:00 UTC: Deadline for companies review of initial summary
· February 24 (Friday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· February 26 (Sunday): Session chairs update the meeting notes according to moderators summary

And the following pre-meeting and meeting schedule: [image: ]


The following documents are considered for discussion in [106][312] NR_NTN_enh_Part1:

	TDoc Number
	TDoc Type
	Title
	Company
	General Purpose
	Agenda Item

	R4-2300973
	discussion
	Revised NR NTN enhancement workplan
	NTT DOCOMO, INC.
	Discussion
	9.25.1

	R4-2300091
(withdrawn)
	discussion
	Satellite broadband user equipment
	HISPASAT SA
	Discussion
	9.25.1

	R4-2302468
	discussion
	Further discussion on SAN terminology and related frequency range definition
	Huawei, HiSilicon
	Discussion
	9.25.1.1

	R4-2301465
	other
	NTN enhancement: System parameters - Band(s) definition
	Ericsson
	Approval
	9.25.1.1

	R4-2301671
	other
	Discussion on above 10GHz NTN band
	Nokia, Nokia Shanghai Bell
	Approval
	9.25.1.1

	R4-2301744
	discussion
	Further discussion on system parameter for NTN in Ka band
	ZTE Corporation
	Approval
	9.25.1.1

	R4-2302711
	discussion
	NTN Ka band definition
	Qualcomm Incorporated
	Discussion
	9.25.1.1

	R4-2302643
	discussion
	NTN Ka-band, clarifications on regulatory background
	Inmarsat, Hispasat, Thales
	Discussion
	9.25.1.2

	R4-2301464
	other
	NTN enhancement: Regulatory aspects and band discussion
	Ericsson
	Approval
	9.25.1.2

	R4-2302107
	other
	Discussion on Rel-18 NTN regulatory information and compliance for ka band
	Huawei, HiSilicon
	Approval
	9.25.1.2

	R4-2300090
(withdrawn)
	discussion
	Satellite broadband user equipment
	HISPASAT SA
	-
	9.25.1.3

	R4-2301746
	discussion
	Further discussion on SAN RF requirements for NTN in Ka-band
	ZTE Corporation
	Approval
	9.25.3

	R4-2301467
	other
	NTN enhancement: SAN RF requirements
	Ericsson
	Approval
	9.25.3

	R4-2302467
	discussion
	Discussion on SAN RF requirements for NTN enhancements
	Huawei, HiSilicon
	Discussion
	9.25.3

	R4-2300575
	other
	Further discussion on SAN RF requirements for above 10GHz bands
	CATT
	Approval
	9.25.3

	R4-2300563
(added from 8.25.1)
	other
	Discussion on the remaining issues of NTN system parameters
	CATT
	Approval
	8.25.1 
-> 
9.25.1.1




Moderator Note: A total of 13 initial documents - 2 withdrawn documents + 1 new document from another AI 8.25.1 (R4-2300563) = 12 documents are to be discussed in this moderation list [106][312] NR_NTN_enh_Part1.

The current list of topics/sub-topics/issues prior to the meeting is:
· 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)

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











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

	R4-2302468
	Huawei, HiSilicon
	Proposal 1: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of NTN bands defined under the Ka band. NOTE: This FR2 extension does not preclude its further extensions. 
Proposal 2: Introduce FR2-0 subrange, to cover NTN bands defined under the Ka band. 
	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





	R4-2301465
	Ericsson
	Proposal1: Define the pre-agreed NTN Ka-bands according to the following table: 
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. Uncoordinated NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL).
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. NTN ESIM operations with GSO satellite are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.



Proposal2: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz.

	R4-2301671
	Nokia, Nokia Shanghai Bell
	Observation 1:	There is no definition of the frequency range 7125 MHz to 24250 MHz (i.e., 7-24 GHz).
Observation 2:	Per RAN and RAN4 agreement a new band above 10 GHz shall only be applicable for NTN deployments and have no impact to FR1 and/or FR2 definition(s), nor automatically apply to future terrestrial bands defined in this frequency region.
Observation 3:	RAN4 intends to define multiple bands to cover the “Ka band” range considering available regulations.
Proposal 1:	RAN4 shall considered for the first NTN band above 10 GHz a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz.
Observation 4:	Addition of NTN NR bands shall be operator driven.

	R4-2301744
	ZTE Corporation
	Proposal 1: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band.
Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL.
Proposal 2: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point.
Proposal 3: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
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 2.4.2. 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 


Proposal 4: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
	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.



Proposal 5: to send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E..


	R4-2302711
	Qualcomm Incorporated
	Observation:  In order to meet the work plan and work item completion time, it is necessary to agree to the example band plan in this meeting.
Observation:  NTN operation in the US in the frequency range from 27.5 – 28.35 GHz can be enabled by either Band n510 or Band n512.  Usage of Band n511 would exclude this range which may then preclude possible deployment options even for US terrestrial operators and their partners.
Proposal 1:  Prioritize Band n512 in this work item.  Band n510 and n511 can be considered in this work item if time remains; otherwise, they can be proposed in a follow-on work item in a release independent manner.
Proposal 2:  Focus on general requirements first before tackling the band specific requirements.

	R4-2302643
	Inmarsat, Hispasat, Thales
	Observation 1: No significant impact has been identified from the latest revisions or report related to ECC Decision (05)01.
Observation 2: ECC Decision (13)01 and other ECC decisions refer back to ECC Decision (05)01 when discussing the 27.5-29.5 GHz portion of the FSS Ka band.  No significant impact has been identified from latest revisions.
Observation 3: ECC/CEPT region consider the Ka band D (space-to-Earth) starting at 17.3 GHz
Observation 4: The FCC definitions for ”fixed” and ”temporary fixed” Earth Stations don’t place any specific restrictions on whether the Earth Station can be ”physically” moved or not, as long as its stays within its declared location confinements as applicable.
Observation 5: requirements for ESOMPs (whether coordinated or uncoordinated) in the 17.3-20.2 GHz (DL) and 27.5-30.0 GHz (UL) complement the general requirements for all FSS Earth Stations (including both ESOMPs and non-ESOMPs) in the 27.5-30 GHz UL range.  
Observation 6: The main differences in requirements between ESOMPs and general FSS Earth Stations typically are:
a. Requirement for certain ESOMP operating parameters to be continuously monitored (as well as self-monitored) and controlled – these could be handled via a single set of technical solutions common to all NTN UE types that could be exercised by the Network Operator if, when and as applicable.  
b. Different emission requirements – these could be handled via different NTN UE Power Classes with different EIRP and TRP requirements, combined with the ability to dynamically control the UL power;
Observation 7: Both sets of requirements include the need to control the use of certain sub-channels in the UL transmission.  These can be handled via Network planning and resource allocation (E.g. by avoiding certain channels or PRBs as applicable).
Observation 8: FCC requirements for ESIMs relating to monitoring and control of off-axis emissions are broadly in line with the ECC requirements.

Proposal 1: For CEPT/ECC regions, consider the 27.5-30.0 GHz as a single NTN UL band (n512).
Proposal 2: Given that in CEPT/ECC regions, the DL (space-to-Earth) range starts from 17.3 GHz, either:
a. Option 1: keep 17.7-20.2 GHz as the DL range for n512 applicable to all regions and consider an additional NTN DL band covering the 17.3-17.7 GHz range at a later stage.  
b. Option 2: extend the n512 DL to include 17.3-20.2 GHz with initial consideration for ECC/CEPT regulation. Further applicability can be addressed at later stage.
Proposal 3: RAN4 should specify an optional method for NTN UE to monitor and report beam pointing towards the satellite.
Proposal 4: RAN4 should specify an optional method for the NTN UE or the Network to disable NTN UE UL transmission if and when required.
Proposal 5: 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. 
Proposal 6: 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). 
Proposal 7: 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.
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.

	R4-2301464
	Ericsson
	Proposal1: Update the proposed band n511 definition to align with FCC regulation for ESIM.
Proposal2: Update the proposed band n512 definition to align with ECC Decision(05)01 and ECC Decision(13)01.
Proposal3: Clarify the NTN Ka-bands definition according to the following table:
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. Uncoordinated NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL).
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. NTN ESIM operations with GSO satellite are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.




	R4-2302107
	Huawei, HiSilicon
	Observation 1: if operators who will utilize 3GPP NTN specification for GSO satellite access in Ka band, it shall be declared that the technical and operational requirements for ESOMPS can meet the requirements in Annex 1 and 2 of ECC decision (13)01.
Observation 2: ECC decision (13)01 is aligned with ITU regulation.
Observation 3: ECC Decision (15)04 should be complied and referred to if companies want to deploy ESOMP with NGSO FSS satellite systems in Ka band instead of ECC Decision(05)01.
Observation 4: UL frequency range 29.1GHz ~ 29.5GHz is not included in ECC Decision (15)04.
Observation 5: if operators who will utilize 3GPP NTN specification for NGSO satellite access in Ka band, it shall be declared that the technical and operational requirements for ESOMPS can meet the requirements in Annex 1, 2 and 3 of ECC decision (15)04.
Observation 6: there is an agenda AI 1.16 (WRC-23) to deal with NGSO ESIMs in Ka-band. ECC decision (15)04 may be further amended based on the outcome of WRC-23.
Proposal 1: 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.

	R4-2300563
	CATT
	Proposal 1: FR2-1-NTN is agreed for the FR name only in NTN specifications. TN specifications are not touched at current stage.
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



Proposal 2: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Observation 1: We support the general idea in R4-2219378 for channel raster. Some corrections are needed such as Ka band is FDD band instead of TDD band. The final values can be updated according to the final agreements on the bands definition.
Observation 2: We support the general idea in R4-2219378 for channel raster. Some corrections and updates may be needed in the end.
Proposal 3: 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. 
A draft LS is provided in annex for discussion.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The moderator would like to recall the following agreements from RAN4#105:
	Agreements R4-2220239
1/ Companies are invited to study (general) ITU/national regulations and bring contributions/provide more information at this meeting (RAN#105) and next RAN4 meeting.
2/ Since it has been agreed to define several NTN Ka-bands to address the diversity of spectrum allocation (see agreement 15/11/2022 during online session), moderator proposes recommendation based on Option 2b.
Option 2b (as starting point for next meeting discussion): RAN4 to consider defining/continue to discuss at next meeting (all options have same priority, companies need more time to check):
-	n511 with consideration of US/FCC regulations.
-	[n512 with consideration of CEPT regulations.]
Note 1: All companies to further check impacts of latest revision of ECC Decision(05)01 on ECC Decision(13)01 cited in the current WF.
-	[n510 with consideration of US/FCC regulations.]
Note 1: Provide the 3GPP definition that specifies the prevention of the use of a fixed terminal in the Fixed Service Spectrum (FSS).
Note 2: Also provide information of a movable NTN user terminal in FSS spectrum in the US.
with the following considerations:
-	DL: 17.7-20.2 GHz (n512, n511, n510);
-	UL: 27.5-30.0 GHz (n512), 28.35-30.0 GHz (n511), 27.5-28.35 GHz (n510).
 
[image: Chart, timeline
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	Agreements R4-2220241
Table 1.1-1 Aggressor and victim combination
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	
	

	2
	TN with NTN
	TN UL
	NTN UL
	
	

	3
	TN with NTN
	NTN UL
	TN DL
	
	

	4 
	TN with NTN
	TN DL
	NTN UL
	
	

	5
	TN with NTN
	TN DL
	NTN DL
	
	

	6
	TN with NTN
	NTN DL
	TN DL
	
	

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

	NOTE 1: For coexistence between Ka band DL and surrounding TN bands, this need more discussions since currently there are no 3GPP defined TN bands specified.







Sub-topic 1-1
Sub-topic description: Operating band definition and related parameters.
Open issues and candidate options before meeting:
Issue 1-1-1: Above 10 GHz NTN band definition
· Proposals
· Option 1: Define the pre-agreed NTN Ka-bands according to the following table (P1/R4-2301465, P3/R4-2301464, P1 & P2/R4-2301464)
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. Uncoordinated NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL).
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. NTN ESIM operations with GSO satellite are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.



· Option 1bis: Define the pre-agreed NTN Ka-bands according to the following table (Notes Modified from P1/R4-2301465, P3/R4-2301464, P1 & P2/R4-2301464)
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01 are implemented in a number of CEPT countries. According to these Decisions, uncoordinated moveable NTN capable UE NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL) in those countries.
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25 apply in the USA. Accordingly, in the USA, the bands 17.7-19.4 GHz, 19.6-20.2 GHz, 28.35-29.1 GHz and 29.25-30 GHz are available for use for NTN ESIM moveable NTN capable UE operations with GSO satellite. The bands 17.8-18.6 GHz, 18.8-19.4 GHz, 19.6-20.2 GHz, 28.4-29.1 GHz and 29.5-30 GHz are available for use for moveable NTN capable UE operations with NGSO satellites. In addition, the bands 18.3-18.8 GHz, 19.7-20.2 GHz, 28.35-28.6 GHz and 29.25-30 GHz are available for vehicle mounted NTN capable UE (see 25.202(a)(10)) are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: the USA, in application of FCC CFR part 25, this band is for moveable NTN capable UE




· Option 2: Prioritize Band n512 in this work item.  Band n510 and n511 can be considered in this work item if time remains; otherwise, they can be proposed in a follow-on work item in a release independent manner. (P1/R4-2302711)
· Option 3: For CEPT/ECC regions, consider the 27.5-30.0 GHz as a single NTN UL band (n512). Given that in CEPT/ECC regions, the DL (space-to-Earth) range starts from 17.3 GHz, either:
· Option 3a: keep 17.7-20.2 GHz as the DL range for n512 applicable to all regions and consider an additional NTN DL band covering the 17.3-17.7 GHz range at a later stage. 
· Option 3b: extend the n512 DL to include 17.3-20.2 GHz with initial consideration for ECC/CEPT regulation. Further applicability can be addressed at later stage. (P1&P2 R4-2302643)
· Option 4: RAN4 shall considered for the first NTN band above 10 GHz a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz. (P1/R4-2301671)

· Recommended WF
· To be further discussed.
· Moderator Remark: Option 1 was the baseline from previous meeting, with the updates from Note 1, Note 2 and Note 3. Therefore moderator suggests to take Option 1 (without notes) as baseline, and companies decide/agree specific Notes at this meeting.


Issue 1-1-2: Channel BW
· Proposals
· Option 1: Not to define channel bandwidth beyond 400MHz for Ka-band MSS-band (P1/R4-2301744)
· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns.
· Moderator note: It seems that decision already taken at RAN4#105, please find the following Agreement: Supporting 400MHz as maximum channel bandwidth for above 10GHz band which is optional for supporting in Rel-18. 
· Moderator note2: It is therefore not clear what else has to be decided with respect to previous decision at RAN4#105..

The moderator would like to recall the following agreements from RAN4#105:
	Agreements Official BS RF meeting RAN4#105
Channel BW
· Proposals
· Option 1: to define 400MHz channel bandwidth as optional channel for Ka-band MSS-band; (R4-2219378/P4)
· Option 2: TBA
· Discussion
· Samsung: We are ok to support 400MHz as optional.
· Agreement: Supporting 400MHz as maximum channel bandwidth for above 10GHz band which is optional for supporting in Rel-18. 




Issue 1-1-3: SCS
· Proposals
· Option 1: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz. (P2/R4-2301465)
· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns.


Issue 1-1-4: Spectral Utilization
· Proposals
· Option 1: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point. (P1/R4-2301744)
· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns.
· Comments from the contribution: “based on the experience of Rel-17 NR over NTN discussion, it’s most likely that SAN RF requirement for NTN Ka-band would be relaxed compared with the RF requirement of the terrestrial BS, therefore we don’t see the problem to follow the spectral utilization of terrestrial NR system.”
· Moderator note: It seems that decision already taken at RAN4#105, please find the following Agreement: Take the same spectral utilization requirement of FR2 TN system as starting point pending on further confirmation after co-existence study.
· Moderator note2: It is therefore not clear what else has to be decided with respect to previous decision at RAN4#105..

The moderator would like to recall the following agreements from RAN4#105:
	Agreements Official BS RF meeting RAN4#105
Spectral utilization requirement
· Proposals
· Option 1: to reuse the same spectral utilization requirement of FR2 TN system for NTN Ka-band; (R4-2219378/P6)
· Option 2: TBA
· Discussion
· ZTE: In the end, we may have such agreement. We suggest to take this as starting point based on further confirmation after co-existence study.
· Nokia: We have similar comments as ZTE. 
· Agreement: 
· Take the same spectral utilization requirement of FR2 TN system as starting point pending on further confirmation after co-existence study




Issue 1-1-5: 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
· Moderator note1: The intention of Option 1 is understood. However, shouldn’t the frequency range contain both NTN UL and DL in the same range? It seems that FR2-0 covers only the DL of NTN in above 10 GHz.
· Moderator note 2: At least for NTN above 10 GHz, the frequency range designation should cover both UL and DL.
Note: NTN is FDD with different frequencies for UL/DL and not TDD with same frequency range for UL/DL.
· Recommended WF: To continue discussion based on Option 2 and Option 3.

The moderator would like to recall the following discussion from RAN4#105 (no agreements with respect to FR2 extension):
	Please recall previous discussion in RAN4#105 (no agreements with respect to FR2 extension)
· Proposals
· Option 1: define SAN type 2-O for Ka band NTN (R4-2219380/P1)
· Option 2: define SAN type 2-O for Ka band NTN (R4-2218466/P2)
· Note: Extend FR2-1 downwards.
· Option 3: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of the full Ka band.
· Note: 
· Option 1: Introduce FR2-0 subrange, to cover the full Ka band within FR2. (R4-2219971/P1 & P2)
· Option 2: sub-frequency range FR2-0-NTN will extend current FR2 definition for NTN only (R4-2218489/P1)
· Agreement: Introduce Type 2-O radiated requirements and FFS for conductive requirements for Ka band/above 10GHz.




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
· 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: 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 



· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns.

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.



· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns.
· Moderator Note: Some clarifications may be required with respect to Option 1 since there are slight differences between the proposal in the conclusions and the proposals in the Tdoc description.

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)
· Option 2: TBA
· 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.
· Option 2: TBA
· Recommended WF
· Option 1 if no other concern.

Sub-topic 1-3
Sub-topic description: Deployment, Regulatory and Protection Requirements
The moderator would like to recall the following agreements from RAN4#105:
	Agreements Official BS RF meeting RAN4#105
NS & Additional Regional (Specific) Requirements
· Proposals
· Option 1: Any additional region or country-specific requirements can be addressed via additional Network Signaling (NS). (R4-2219076/P3, R4-2219990/O1)
· Option 2: With a combination of NS signaling, MFBI indication, and UE location awareness, necessary tools are available to enable the UE to recognize additional regional requirements and react accordingly. (R4-2219990/P)
· Discussion:
· Ericsson: If we have only band then multiple NS values maybe required. This need to be considered as case-by-case manner, pending on band definition. 
· Thales: We think NS is generic approach even with multiple bands. 
· Oppo: With option 2, some solutions seem belongs to UE implementation which cannot be standlized in 3GPP.
· Thales: We think NS approach can be considered. 
· Nokia: The design in RAN1 is based on the assumption that UE is awared the location.  
· ZTE: We have same understanding as Nokia. MFBI belongs to RAN2, that pending on final band introduction in the same frequency ranges.
· Agreement: 
· To address additional regional specific requirements, NS can be considered as one possible solution.
· Other candidate solutions not precluded




Open issues and candidate options before meeting:
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.
· However, it is true as well that “without a common understanding of the UE architecture, filtering capability, power class and output power, spatial directivity, tracking ability, it is difficult to embark on a meaningful study of emissions and PFD for example.” (P2/R4-2302711)

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)
· Option 2: TBA
· Recommended WF
· TBA

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)
· Option 2: TBA
· Recommended WF
· TBA

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.
· Option 2: TBA
· Recommended WF
· TBA

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)
· Option 2: TBA
· Recommended WF
· TBA

























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

	R4-2301746
	ZTE Corporation
	Proposal 1: if the conductive requirements to be defined for Ka-band NTN SAN, the impact of insertion loss and link budget should be further clarified.
Proposal 2: 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
	This could bed defined similar as FR2 NR BS.

	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 (e.g. link budget or achieved DL SINR).

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

	Unwanted emissions
	

	Occupied bandwidth

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

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

	Operating band unwanted emissions

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

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

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

	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.




	R4-2301467
	Ericsson
	Proposal1: As starting point, RAN4 should consider specifying OBUE requirement for SAN above 10 GHz based on ITU SM.1541-6 / OoB masks for FSS space stations.
Proposal2: RAN4 should introduce SAN power flux density requirements (NTN band specific) based on regulations limits.

	R4-2302467
	Huawei, HiSilicon
	Proposal 1: Radiated transmit power (EIRP): define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions). 
Proposal 2: Radiated transmit power (EIRP): no requirement for Extreme test conditions. 
Proposal 3: OTA Satellite Access Node output power (TRP): define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).
Proposal 4: OTA RE power control dynamic range: Align the approach with the BS type 2-O and no requirement to be defined. 
Proposal 5: OTA Total power dynamic range: define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.
Proposal 6: OTA Frequency error: define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.
Proposal 7: OTA Modulation quality: Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

Proposal 8: define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.
Proposal 9: OTA relative ACLR: align the requirement with SAN type 1-O and define as 24 dB.
Proposal 10: OTA absolute ACLR: align the requirement with SAN type 1-O no requirement to be defined.
Proposal 11: OTA OBUE: reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 
Proposal 12: OTA TX spurious emissions: General requirement: defined the requirement based on ITU-R SM.329.
Proposal 13: OTA TX spurious emissions: Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 14: OTA TX intermodulation: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 15: OTA sensitivity: Align the approach with BS type 2-O, i.e. no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity (see proposal 16).
Proposal 16: OTA Reference sensitivity level: while the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study. 
Proposal 17: OTA Dynamic range: Align the approach with the BS type 2-O, i.e. no requirement to be defined.
Proposal 18: OTA ACS: To be further discussed based on coexistence simulations.
Proposal 19: OTA In-band blocking: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 20: OTA Out of band blocking: for further study.
Proposal 21: OTA Receiver spurious emission: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 22: OTA Receiver intermodulation: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 23: OTA In-channel selectivity: for further study.
Proposal 24: co-location requirements: to mirror the agreement from FR1, there are no co-location requirements for SAN type 2-O either. 

	R4-2300575
	CATT
	Observation 1: Not define conductive requirement, Using OTA requirement for SAN with small number of antenna (TAB) connectors is sufficient.
Observation 2: OTA RE power control dynamic range is not applicable for SAN type 2-O．
Proposal 1: OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN.
Proposal 2: The OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.
Observation 3: It’s reasonable that SAN type 2-O follows BS type 2-O approach. No OTA sensitivity requirement for SAN type 2-O, the OTA sensitivity is the same as the OTA reference sensitivity level.
Observation 4: There is no need to specify OTA dynamic range requirement for SAN type 2-O, since 95% point IoT for SAN type 2-O can be lower than that for BS type 2-O.
Observation 5: The in-band blocking requirement is not applicable for FR1 SAN, due to higher path loss in Ka-band than that in FR1. It is reasonable that in-band blocking requirement is also not applicable for Ka band SAN.
Proposal 3: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The moderator would like to recall the following agreements from RAN4#105:
	Agreements Official BS RF meeting RAN4#105
Agreement: Introduce Type 2-O radiated requirements and FFS for conductive requirements for Ka band/above 10GHz.
OTA Tx requirements
· Proposals
· Option 1: Agree with the list of OTA Tx requirements to be specified as listed in Table 1 (R4-2218491/P2)
· Option 2: The OTA RE power control dynamic range, (OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation) are not applicable for SAN type 2-O in Ka band of NTN. (R4-2218466/O2)
· Option 3: To define SAN RF requirement for NTN in Ka-band as proposed below (R4-2219380/P2)
· Agreement:
· Option 1 as starting point 
· FFS whether (OTA) RE power control dynamic range and (OTA) Total power dynamic range applicable or not
· Detailed requirements need to be further study 




The agreement was Option 1 as starting point, and therefore we would like to recall the Table:
[bookmark: _Ref118147434]Table 1: OTA Tx requirements overview
	Requirements
	Comment

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

	Output power dynamics

	RE power control dynamic range
	FFS if applicable or not

	Total power dynamic range
	FFS if applicable or not

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

	Transmitted signal quality

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

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

	Time alignment error
	Most likely not applicable for SAN.

	Unwanted emissions

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

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

	Operating band unwanted emissions
	To be further discussed.

	Transmitter spurious emissions
	To be further discussed.

	Transmitter intermodulation
	Most likely not applicable for SAN.



A similar discussion was held for OTA Rx Requirements, with no conclusion.
[bookmark: _Ref118147424]Table 2: OTA Rx requirements overview
	Requirements
	Comment

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

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

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

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

	OTA In-band blocking
	To be further discussed.

	OTA Out of band blocking
	To be further discussed.

	OTA Receiver spurious emission
	Not applicable for SAN.

	OTA Receiver intermodulation
	Most likely not applicable for SAN.

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





For other information please also check previous agreements and discussions from:
· R4-2220239 (WF for above 10GHz band definition and system parameters)
· R4-2220138 (Topic summary for [105][312] NR_NTN_enh_Part1)
· R4-2217467 (Way Forward on NR NTN Enhancements Part1, RAN#104-bis-e)

Sub-topic 2-1
Sub-topic description: General discussions
Open issues and candidate options before meeting:
Issue 2-1-1: OBUE requirement for SAN above 10 GHz
· Proposals
· Option 1: As starting point, RAN4 should consider specifying OBUE requirement for SAN above 10 GHz based on ITU SM.1541-6 / OoB masks for FSS space stations. (P1/R4-2301467)
· Option 2: TBA
· Recommended WF
· Option 1 if no other concerns

Issue 2-1-2: SAN power flux density requirements
· Proposals
· Option 1: RAN4 should introduce SAN power flux density requirements (NTN band specific) based on regulations limits. (P2/R4-2301467)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: SAN Conducted Requirements
Open issues and candidate options before meeting:
Issue 2-2-1: Impact of insertion loss and link budget
· Proposals
· Option 1: if the conductive requirements to be defined for Ka-band NTN SAN, the impact of insertion loss and link budget should be further clarified. (P1/R4-2301746)
· Option 2: TBA
· Recommended WF
· TBA




Issue 2-2-2: SAN Tx Requirements
· Proposals
· Option 1: to define SAN RF Tx requirement for NTN in Ka-band as proposed in table below (P2/R4-2301746)
	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
	This could bed defined similar as FR2 NR BS.

	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 (e.g. link budget or achieved DL SINR).

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

	Unwanted emissions
	

	Occupied bandwidth

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

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

	Operating band unwanted emissions

	this depends on the outcome of coexistence study if needed and ITU recommendation SM.1541-6 .
[image: ]
Further study for FSS if the corresponding FSS spectrum could be included.
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	Transmitter spurious emissions
	to reuse the same spurious emission requirement defined in TS 38.108, however the upper frequency limit for DL need to be updated as 2nd harmonic instead of 5th harmonic to follow the principle defined in ITU-R SM.329
[image: ]

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



· Option 2: TBA
· Recommended WF
· Option 1 as starting point if conducted requirements are to be considered in Rel-18 for SAN above 10 GHz.

Issue 2-2-3: SAN Rx Requirements
· Proposals
· Option 1: to define SAN RF Rx requirement for NTN in Ka-band as proposed in table below (P2/R4-2301746)
	Rx requirement
	Applicability notes

	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.



· Option 2: TBA
· Recommended WF
· Option 1 as starting point if conducted requirements are to be considered in Rel-18 for SAN above 10 GHz.

Sub-topic 2-3
Sub-topic description: SAN OTA Requirements
Open issues and candidate options before meeting:
Issue 2-3-1: SAN OTA Tx Requirements
· Proposals
· Option 1: to define SAN OTA Tx requirement for NTN in Ka-band as proposed in table below (P1-P14/R4-2302467)
	OTA Tx requirements
	Applicability notes

	Radiated transmit power (EIRP)
	define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).

	Radiated transmit power (EIRP)
	no requirement for Extreme test conditions.

	OTA Satellite Access Node output power (TRP)
	define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).

	OTA Output power dynamics
	

	OTA RE power control dynamic range
	Align the approach with the BS type 2-O and no requirement to be defined.

	OTA Total power dynamic range
	define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.

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

	OTA Transmitted signal quality
		

	OTA Frequency error
	define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.

	OTA Modulation quality
	Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

	OTA 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
	

	OTA Occupied bandwidth

	define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.

	OTA relative ACLR (Adjacent Channel Leakage Ratio)
	align the requirement with SAN type 1-O and define as 24 dB.

	OTA absolute ACLR
	align the requirement with SAN type 1-O no requirement to be defined.

	OTA OBUE (Operating band unwanted emissions)
	reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 

	OTA TX spurious emissions
	General requirement: defined the requirement based on ITU-R SM.329.
Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.

	OTA TX intermodulation
	Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.



· Option 2: OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN. The OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.  (P1&P2 R4-2300575)
· Recommended WF
· After correction of table (to better include Option 2) in highlighted text, Option 1 could be considered as starting point.
	OTA Tx requirements
	Applicability notes

	Radiated transmit power (EIRP)
	define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).

	Radiated transmit power (EIRP)
	no requirement for Extreme test conditions.

	OTA Satellite Access Node output power (TRP)
	define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).

	OTA Output power dynamics
	

	OTA RE power control dynamic range
	Align the approach with the BS type 2-O and no requirement to be defined.

	OTA Total power dynamic range
	define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.

	OTA Transmit ON/OFF power
	N/A for NTN SAN, since the Ka-band is FDD band.

	OTA Transmitted signal quality
		

	OTA Frequency error
	define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.

	OTA Modulation quality
	Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

	OTA Time alignment error
	N/A for NTN SAN (no support for MIMO due to NTN specific channel characteristics, similar as Rel-17 NTN 5G NR).

	Unwanted emissions
	

	OTA Occupied bandwidth

	define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.

	OTA relative ACLR (Adjacent Channel Leakage Ratio)
	align the requirement with SAN type 1-O and define as 24 dB.
To be further discussed based on coexistence simulations.

	OTA absolute ACLR
	align the requirement with SAN type 1-O no requirement to be defined.

	OTA OBUE (Operating band unwanted emissions)
	reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 

	OTA TX spurious emissions
	General requirement: defined the requirement based on ITU-R SM.329.
Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.

	OTA TX intermodulation
	Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.




Issue 2-3-2: SAN OTA Rx Requirements
· Proposals
· Option 1: to define SAN OTA Rx requirement for NTN in Ka-band as proposed in table below (P15-P24/R4-2302467)
	OTA Rx requirement
	Applicability notes

	OTA sensitivity
	Align the approach with BS type 2-O, i.e. no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity (see next proposal).

	OTA Reference sensitivity level
	While the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study.

	OTA Dynamic range
	Align the approach with the BS type 2-O, i.e. no requirement to be defined.

	OTA ACS
	To be further discussed based on coexistence simulations.

	OTA In-band blocking
	Align the approach with the SAN type 1-O, i.e. no requirement to be defined.

	OTA Out of band blocking
	for further study.

	OTA Receiver spurious emission
	Align the approach with the SAN type 1-O, i.e. no requirement to be defined.

	OTA Receiver intermodulation
	Align the approach with the SAN type 1-O, i.e. no requirement to be defined.

	OTA In-channel selectivity
	for further study.

	co-location requirements
	to mirror the agreement from FR1, there are no co-location requirements for SAN type 2-O either.




· Option 2: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN. (P3/R4-2300575)
· Recommended WF
· After decision if to include OTA sensitivity or not (Option 2), Option 1 could be considered as starting point.

…

























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

	R4-2300973
	NTT DOCOMO, INC.
	This contribution revises a workplan for the Rel-18 NR-NTN-enh work item for RAN4. 
Since WID was revised and the objectives are clarified, RAN4 workplan shall be modified as well. There are four objectives related to RAN4:
1. “Coverage enhancement”, 
2. “NR-NTN deployment in above 10 GHz bands”, 
3. “Network verified UE location” and 
4. “NTN-TN and NTN-NTN mobility and service continuity enhancements”.



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 3-1
Sub-topic description: Coverage enhancement section from Revised Work plan (R4-2300973)
Open issues and candidate options before meeting:
Issue 3-1: Coverage enhancement
· Proposals
· Option 1: If not other concerns, approve coverage enhancement section from Revised Work plan (R4-2300973)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 3-2
Sub-topic description: NR-NTN deployment in above 10 GHz bands section from Revised Work plan (R4-2300973)
Open issues and candidate options before meeting:
Issue 3-2: NR-NTN deployment in above 10 GHz bands
· Proposals
· Option 1: If not other concerns, approve NR-NTN deployment in above 10 GHz bands section from Revised Work plan (R4-2300973)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 3-3
Sub-topic description: Network verified UE location section from Revised Work plan (R4-2300973)
Open issues and candidate options before meeting:
Issue 3-3: Network verified UE location (added)
· Proposals
· Option 1: If not other concerns, approve Network verified UE location section from Revised Work plan (R4-2300973)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 3-4
Sub-topic description: NTN-TN and NTN-NTN mobility and service continuity enhancements section from Revised Work plan (R4-2300973)
Open issues and candidate options before meeting:
Issue 3-4: NTN-TN and NTN-NTN mobility and service continuity enhancements
· Proposals
· Option 1: If not other concerns, approve NTN-TN and NTN-NTN mobility and service continuity enhancements section from Revised Work plan (R4-2300973)
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 3-5
Sub-topic description: Entire Revised Rel-18 NR-NTN-enh work item Work plan (R4-2300973)
Open issues and candidate options before meeting:
Issue 3-5: Entire work plan Rel-18 NR-NTN-enh work item
· Proposals
· Option 1: If not other concerns, to endorse Revised Work plan (R4-2300973)
· Option 2: TBA
· Recommended WF
· TBA


ANNEX with all proposals from [106][312]

	TDoc Number
	Company
	Proposals

	R4-2300973
	NTT DOCOMO, INC.
	This contribution revises a workplan for the Rel-18 NR-NTN-enh work item for RAN4. 
Since WID was revised and the objectives are clarified, RAN4 workplan shall be modified as well. There are four objectives related to RAN4:
1. “Coverage enhancement”, 
2. “NR-NTN deployment in above 10 GHz bands”, 
3. “Network verified UE location” and 
4. “NTN-TN and NTN-NTN mobility and service continuity enhancements”.

	R4-2300091
(withdrawn)
	HISPASAT SA
	N/A

	R4-2302468
	Huawei, HiSilicon
	Proposal 1: introduce SAN type 2-O, together with extension of the lower bound of the FR2 frequency range to cover both DL and UL of NTN bands defined under the Ka band. NOTE: This FR2 extension does not preclude its further extensions. 
Proposal 2: Introduce FR2-0 subrange, to cover NTN bands defined under the Ka band. 
	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





	R4-2301465
	Ericsson
	Proposal1: Define the pre-agreed NTN Ka-bands according to the following table: 
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. Uncoordinated NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL).
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. NTN ESIM operations with GSO satellite are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.



Proposal2: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz.

	R4-2301671
	Nokia, Nokia Shanghai Bell
	Observation 1:	There is no definition of the frequency range 7125 MHz to 24250 MHz (i.e., 7-24 GHz).
Observation 2:	Per RAN and RAN4 agreement a new band above 10 GHz shall only be applicable for NTN deployments and have no impact to FR1 and/or FR2 definition(s), nor automatically apply to future terrestrial bands defined in this frequency region.
Observation 3:	RAN4 intends to define multiple bands to cover the “Ka band” range considering available regulations.
Proposal 1:	RAN4 shall considered for the first NTN band above 10 GHz a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz.
Observation 4:	Addition of NTN NR bands shall be operator driven.

	R4-2301744
	ZTE Corporation
	Proposal 1: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band.
Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL.
Proposal 2: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point.
Proposal 3: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
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 2.4.2. 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 


Proposal 4: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
	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.



Proposal 5: to send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E..


	R4-2302711
	Qualcomm Incorporated
	Observation:  In order to meet the work plan and work item completion time, it is necessary to agree to the example band plan in this meeting.
Observation:  NTN operation in the US in the frequency range from 27.5 – 28.35 GHz can be enabled by either Band n510 or Band n512.  Usage of Band n511 would exclude this range which may then preclude possible deployment options even for US terrestrial operators and their partners.
Proposal:  Prioritize Band n512 in this work item.  Band n510 and n511 can be considered in this work item if time remains; otherwise, they can be proposed in a follow-on work item in a release independent manner.
Proposal:  Focus on general requirements first before tackling the band specific requirements.

	R4-2302643
	Inmarsat, Hispasat, Thales
	Observation 1: No significant impact has been identified from the latest revisions or report related to ECC Decision (05)01.
Observation 2: ECC Decision (13)01 and other ECC decisions refer back to ECC Decision (05)01 when discussing the 27.5-29.5 GHz portion of the FSS Ka band.  No significant impact has been identified from latest revisions.
Observation 3: ECC/CEPT region consider the Ka band D (space-to-Earth) starting at 17.3 GHz
Observation 4: The FCC definitions for ”fixed” and ”temporary fixed” Earth Stations don’t place any specific restrictions on whether the Earth Station can be ”physically” moved or not, as long as its stays within its declared location confinements as applicable.
Observation 5: requirements for ESOMPs (whether coordinated or uncoordinated) in the 17.3-20.2 GHz (DL) and 27.5-30.0 GHz (UL) complement the general requirements for all FSS Earth Stations (including both ESOMPs and non-ESOMPs) in the 27.5-30 GHz UL range.  
Observation 6: The main differences in requirements between ESOMPs and general FSS Earth Stations typically are:
c. Requirement for certain ESOMP operating parameters to be continuously monitored (as well as self-monitored) and controlled – these could be handled via a single set of technical solutions common to all NTN UE types that could be exercised by the Network Operator if, when and as applicable.  
d. Different emission requirements – these could be handled via different NTN UE Power Classes with different EIRP and TRP requirements, combined with the ability to dynamically control the UL power;
Observation 7: Both sets of requirements include the need to control the use of certain sub-channels in the UL transmission.  These can be handled via Network planning and resource allocation (E.g. by avoiding certain channels or PRBs as applicable).
Observation 8: FCC requirements for ESIMs relating to monitoring and control of off-axis emissions are broadly in line with the ECC requirements.

Proposal 1: For CEPT/ECC regions, consider the 27.5-30.0 GHz as a single NTN UL band (n512).
Proposal 2: Given that in CEPT/ECC regions, the DL (space-to-Earth) range starts from 17.3 GHz, either:
c. Option 1: keep 17.7-20.2 GHz as the DL range for n512 applicable to all regions and consider an additional NTN DL band covering the 17.3-17.7 GHz range at a later stage.  
d. Option 2: extend the n512 DL to include 17.3-20.2 GHz with initial consideration for ECC/CEPT regulation. Further applicability can be addressed at later stage.
Proposal 3: RAN4 should specify an optional method for NTN UE to monitor and report beam pointing towards the satellite.
Proposal 4: RAN4 should specify an optional method for the NTN UE or the Network to disable NTN UE UL transmission if and when required.
Proposal 5: 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. 
Proposal 6: 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). 
Proposal 7: 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.
e. 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.

	R4-2301464
	Ericsson
	Proposal1: Update the proposed band n511 definition to align with FCC regulation for ESIM.
Proposal2: Update the proposed band n512 definition to align with ECC Decision(05)01 and ECC Decision(13)01.
Proposal3: Clarify the NTN Ka-bands definition according to the following table:
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.7 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.7 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.7 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. Uncoordinated NTN ESIM-L operations are not allowed in 27.8285-28.4445 GHz (UL) and 28.9485-29.4525 GHz (UL).
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25. NTN ESIM operations with GSO satellite are not allowed in 17.7-17.8 GHz (DL), 19.4-19.6 GHz (DL) and 29.1-29.25 GHz (UL).
Note 3: This band is applicable for NTN VSAT operations in the USA subject to FCC 47 CFR part 25.




	R4-2302107
	Huawei, HiSilicon
	Observation 1: if operators who will utilize 3GPP NTN specification for GSO satellite access in Ka band, it shall be declared that the technical and operational requirements for ESOMPS can meet the requirements in Annex 1 and 2 of ECC decision (13)01.
Observation 2: ECC decision (13)01 is aligned with ITU regulation.
Observation 3: ECC Decision (15)04 should be complied and referred to if companies want to deploy ESOMP with NGSO FSS satellite systems in Ka band instead of ECC Decision(05)01.
Observation 4: UL frequency range 29.1GHz ~ 29.5GHz is not included in ECC Decision (15)04.
Observation 5: if operators who will utilize 3GPP NTN specification for NGSO satellite access in Ka band, it shall be declared that the technical and operational requirements for ESOMPS can meet the requirements in Annex 1, 2 and 3 of ECC decision (15)04.
Observation 6: there is an agenda AI 1.16 (WRC-23) to deal with NGSO ESIMs in Ka-band. ECC decision (15)04 may be further amended based on the outcome of WRC-23.
Proposal 1: 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.

	R4-2300090
(withdrawn)
	HISPASAT SA
	N/A

	R4-2301746
	ZTE Corporation
	Proposal 1: if the conductive requirements to be defined for Ka-band NTN SAN, the impact of insertion loss and link budget should be further clarified.
Proposal 2: 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
	This could bed defined similar as FR2 NR BS.

	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 (e.g. link budget or achieved DL SINR).

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

	Unwanted emissions
	

	Occupied bandwidth

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

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

	Operating band unwanted emissions

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

	Transmitter spurious emissions

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

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

	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.




	R4-2301467
	Ericsson
	Proposal1: As starting point, RAN4 should consider specifying OBUE requirement for SAN above 10 GHz based on ITU SM.1541-6 / OoB masks for FSS space stations.
Proposal2: RAN4 should introduce SAN power flux density requirements (NTN band specific) based on regulations limits.

	R4-2302467
	Huawei, HiSilicon
	Proposal 1: Radiated transmit power (EIRP): define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions). 
Proposal 2: Radiated transmit power (EIRP): no requirement for Extreme test conditions. 
Proposal 3: OTA Satellite Access Node output power (TRP): define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).
Proposal 4: OTA RE power control dynamic range: Align the approach with the BS type 2-O and no requirement to be defined. 
Proposal 5: OTA Total power dynamic range: define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.
Proposal 6: OTA Frequency error: define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.
Proposal 7: OTA Modulation quality: Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

Proposal 8: define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.
Proposal 9: OTA relative ACLR: align the requirement with SAN type 1-O and define as 24 dB.
Proposal 10: OTA absolute ACLR: align the requirement with SAN type 1-O no requirement to be defined.
Proposal 11: OTA OBUE: reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 
Proposal 12: OTA TX spurious emissions: General requirement: defined the requirement based on ITU-R SM.329.
Proposal 13: OTA TX spurious emissions: Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 14: OTA TX intermodulation: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 15: OTA sensitivity: Align the approach with BS type 2-O, i.e. no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity (see proposal 16).
Proposal 16: OTA Reference sensitivity level: while the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study. 
Proposal 17: OTA Dynamic range: Align the approach with the BS type 2-O, i.e. no requirement to be defined.
Proposal 18: OTA ACS: To be further discussed based on coexistence simulations.
Proposal 19: OTA In-band blocking: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 20: OTA Out of band blocking: for further study.
Proposal 21: OTA Receiver spurious emission: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 22: OTA Receiver intermodulation: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 23: OTA In-channel selectivity: for further study.
Proposal 24: co-location requirements: to mirror the agreement from FR1, there are no co-location requirements for SAN type 2-O either. 

	R4-2300575
	CATT
	Observation 1: Not define conductive requirement, Using OTA requirement for SAN with small number of antenna (TAB) connectors is sufficient.
Observation 2: OTA RE power control dynamic range is not applicable for SAN type 2-O．
Proposal 1: OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN.
Proposal 2: The OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.
Observation 3: It’s reasonable that SAN type 2-O follows BS type 2-O approach. No OTA sensitivity requirement for SAN type 2-O, the OTA sensitivity is the same as the OTA reference sensitivity level.
Observation 4: There is no need to specify OTA dynamic range requirement for SAN type 2-O, since 95% point IoT for SAN type 2-O can be lower than that for BS type 2-O.
Observation 5: The in-band blocking requirement is not applicable for FR1 SAN, due to higher path loss in Ka-band than that in FR1. It is reasonable that in-band blocking requirement is also not applicable for Ka band SAN.
Proposal 3: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN.


	R4-2300563
	CATT
	Proposal 1: FR2-1-NTN is agreed for the FR name only in NTN specifications. TN specifications are not touched at current stage.
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



Proposal 2: Flexible Tx-Rx frequency separation can be used for Ka band NTN FDD operation.
Observation 1: We support the general idea in R4-2219378 for channel raster. Some corrections are needed such as Ka band is FDD band instead of TDD band. The final values can be updated according to the final agreements on the bands definition.
Observation 2: We support the general idea in R4-2219378 for channel raster. Some corrections and updates may be needed in the end.
Proposal 3: The following RAN4 decisions 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.
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3 00B masks for mobile-satellite service (MSS) earth and space stations

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

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

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

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

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

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

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

40[03(£+l] dBsd
50

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




image5.png
Frequency range for measurement of unwanted emissions.

Fundamental Frequency range for measurements
frequency range
Upper limit
T
upper frequency limit stated)
9 kEiz-100 MHz SkHz 1GHz
100 MFz-300 Mz SkHz 10t harmoric
300MHz-600MEz | 30MHz 3GHz
600 MHz5.2 GEz 30MHz Sth harmoric
52GHz 13 Gz 30MHz 26GHz
13GHz150GHz 30MHz 2nd harmonic
150 GHz300 GHz 30MHz 300 GHz
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