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1. Introduction
This contribution revises a workplan for the Rel-18 NR-NTN-enh work item for RAN4 based on the WI exception [1]. 
2. RAN4 workplan
In this section, the RAN4 workplan for NR-NTN-enh WI is provided. Following workplan is based on the remaining issues and additional TU request:
Coverage enhancement
Core part
	Meetings
	Objectives

	October 2022, RAN4#104-bis
	RF:
· Discuss RF related topic if necessary.

	November 2022, RAN4#105
	RF:
· Discuss RF related topic if necessary.

	February 2023, RAN4#106
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.06TU):
Starting time depends on RAN1 study progress.
· Discuss demoduration requirements and assumptions based on RAN1 study conclusion
· Discuss RRM related topic if necessary.

	April 2023, RAN4#106-bis
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.09TU):
· Further discuss demoduration requirements and assumptions
· Further discuss values for physical layer parameters for Demod
· Discuss RRM related topic if necessary.

	May 2023, RAN4#107
	RF:
· Start drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss demoduration requirements and assumptions and align on simulation results
· Identify values for physical layer parameters for Demod
· Start drafting of CRs

	August 2023, RAN4#108
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss demoduration requirements and assumptions
· Further drafting of CRs

	October 2023, RAN4#108-bis
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss demoduration requirements and assumptions
· Further drafting of CRs

	November 2023, RAN4#109
	RF:
· Endorse CRs if necessary.

RRM/Demod (0.09TU):
· Finalize demodulation requirements and assumptions
· Endorse CRs

	February 2024, RAN4#110
	RRM/Demod (0.1TU):
· Update the applicability of the timing requirements
· Endorse CRs



Performance part
	Meetings
	Objectives

	October 2023, RAN4#108-bis
	· Discuss RRM test cases and related parameters if necessary
· Discuss measurement accuracy if necessary
· Discuss satellite access node demodulation requirements
· Discuss satellite access node conformance tests

	November 2023, RAN4#109
	· Further discuss and decide RRM test cases and related parameters if necessary
· Further discuss and specify measurement accuracy if necessary
· Further discuss and specify satellite access node demodulation requirements
· Further discuss and specify satellite access node conformance tests

	February 2024, RAN4#110
	· Further discuss and decide RRM test cases and related parameters if necessary
· Further discuss and specify measurement accuracy if necessary
· Further discuss and specify satellite access node demodulation requirements
· Further discuss and specify satellite access node conformance tests

	April 2024, RAN4#110-bis
	Provide draft CRs

	May 2024, RAN4#111
	Endorse CRs



NR-NTN deployment in above 10 GHz bands
Core part
	Meetings
	Objectives

	October 2022, RAN4#104-bis
	RF (0.5TU):
· Discuss example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Study implications of FDD operation in FR2 and derive requirements for the to be identified example band appropriately.
· Discuss coexistence study scenarios to be considered and related simulations assumptions.

	November 2022, RAN4#105
	RF (0.5TU):
· Further discuss example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Further study implications of FDD operation in FR2 and derive requirements for the to be identified example band appropriately.
· Further discuss coexistence study scenarios to be considered and related simulations assumptions.

	February 2023, RAN4#106
	RF (1TU):
· Define example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Define requirements of FDD operation in FR2 for the identified example band appropriately.
· Agree on coexistence study scenarios to be considered and related simulations assumptions.
· Early discussion on calibration of simulations for coexistence study scenarios
· Discuss Rx/Tx requirements for satellite access node and different VSAT UE class.
· Discuss values for physical layer parameters for RF

RRM/Demod (0.1TU):
· Discuss demoduration requirements and assumptions
· Discuss RRM core requirements
· Discuss values for physical layer parameters for RRM/Demod
· Discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.

	April 2023, RAN4#106-bis
	RF (1TU):
· Discussion on simulation results for coexistence study scenarios
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class.
· Further discuss values for physical layer parameters for RF

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further discuss values for physical layer parameters for RRM/Demod
· Further discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.

	May 2023, RAN4#107
	RF (1TU):
· Align on simulation results for coexistence study scenarios
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class and align on simulation results
· Start drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions and align on simulation results
· Further discuss RRM core requirements
· Identify values for physical layer parameters for RRM/Demod
· Further discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.
· Start drafting of CRs

	August 2023, RAN4#108
	RF (1TU):
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class
· Further drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further drafting of CRs

	October 2023, RAN4#108-bis
	RF (1TU):
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class
· Further drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further drafting of CRs

	November 2023, RAN4#109
	RF (1TU):
· Agree on Rx/Tx requirements for satellite access node and different VSAT UE class
· Endorse CRs

RRM/Demod (0.3TU):
· Agree on RRM core requirement
· Finalize demodulation requirements and assumptions
· Endorse CRs

	February 2024, RAN4#110
	RF (0.5TU):
· Rx/Tx for the selected VSAT UE class/types for the Ka band (i.e. Off axis, spurious, EIS, EIRP, ACS)
· Rx/Tx for SAN node for the Ka band (i.e. ICS)
· Endorse CRs

RRM/Demod (0.2TU):
· RRM for electronically-steered beam UEs (Type 1) and mechanically-steered beam UEs (Type 2) (e.g. additional interruption time during inter satellite HO, non-zero beam switching delay)
· Endorse CRs

	April 2024, RAN4#110-bis
	· Specify minimum output power and maximum input power for VSAT
· Specify UE ACS
· Endorse CRs

	May 2024, RAN4#111
	Continue discussion, if any



Performance part
	Meetings
	Objectives

	October 2023, RAN4#108-bis
	· Discuss RRM test cases and related parameters
· Discuss measurement accuracy
· Discuss UE demodulation and CSI reporting requirements
· Discuss satellite access node demodulation requirements
· Discuss satellite access node conformance tests

	November 2023, RAN4#109
	· Further discuss and decide RRM test cases and related parameters
· Further discuss and specify measurement accuracy
· Further discuss and specify UE demodulation and CSI reporting requirements
· Further discuss and specify satellite access node demodulation requirements
· Further discuss and specify satellite access node conformance tests

	February 2024, RAN4#110
	· Further discuss and specify UE demodulation and CSI reporting requirements
· Further discuss and specify satellite access node demodulation requirements
· Further discuss and specify satellite access node conformance tests

	April 2024, RAN4#110-bis
	Provide draft CRs

	May 2024, RAN4#111
	Endorse CRs



Network verified UE location
Core part
	Meetings
	Objectives

	February 2023, RAN4#106
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.03TU):
· Discuss demoduration requirements and assumptions based on RAN1 study conclusion
· Discuss RRM requirements and assumptions based on RAN1 study conclusion

	April 2023, RAN4#106-bis
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.02TU):
· Further discuss demoduration requirements and assumptions
· Further discuss values for physical layer parameters for Demod
· Further discuss RRM requirements

	May 2023, RAN4#107
	RF:
· Start drafting of CRs if necessary.

RRM/Demod (0.02TU):
· Further discuss demoduration requirements and assumptions and align on simulation results
· Identify values for physical layer parameters for Demod
· Start drafting of CRs

	August 2023, RAN4#108
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.02TU):
· Further discuss demoduration requirements and assumptions
· Further drafting of CRs

	October 2023, RAN4#108-bis
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.02TU):
· Further discuss demoduration requirements and assumptions
· Further drafting of CRs

	November 2023, RAN4#109
	RF:
· Endorse CRs if necessary.

RRM/Demod (0.02TU):
· Finalize demodulation requirements and assumptions
· Endorse CRs

	February 2024, RAN4#110
	RRM/Demod (0.1TU):
· Specify measurement related requirements
· Endorse CRs



Performance part
	Meetings
	Objectives

	October 2023, RAN4#108-bis
	· Discuss RRM test cases and related parameters
· Discuss measurement accuracy
· Discuss satellite access node conformance tests

	November 2023, RAN4#109
	· Further discuss and decide RRM test cases and related parameters
· Further discuss and specify measurement accuracy
· Further discuss and specify satellite access node conformance tests

	February 2024, RAN4#110
	· Further discuss and decide RRM test cases and related parameters
· Further discuss and specify measurement accuracy
· Further discuss and specify satellite access node conformance tests

	April 2024, RAN4#110-bis
	Provide draft CRs

	May 2024, RAN4#111
	Endorse CRs



NTN-TN and NTN-NTN mobility and service continuity enhancements
Core part
	Meetings
	Objectives

	October 2022, RAN4#104-bis
	RF:
· Discuss RF related topic if necessary.

	November 2022, RAN4#105
	RF:
· Discuss RF related topic if necessary.

	February 2023, RAN4#106
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.06TU):
· Discuss RRM core requirements based on Rel-17 specification.

	April 2023, RAN4#106-bis
	RF:
· Discuss RF related topic if necessary.

RRM/Demod (0.09TU):
· Further discuss RRM core requirements
· Discuss values for physical layer parameters for RRM.

	May 2023, RAN4#107
	RF:
· Start drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss RRM core requirements
· Identify values for physical layer parameters for RRM
· Start drafting of CRs

	August 2023, RAN4#108
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss RRM core requirements
· Further drafting of CRs

	October 2023, RAN4#108-bis
	RF:
· Further drafting of CRs if necessary.

RRM/Demod (0.09TU):
· Further discuss RRM core requirements
· Further drafting of CRs

	November 2023, RAN4#109
	RF:
· Endorse CRs if necessary.

RRM/Demod (0.09TU):
· Agree on RRM core requirement
· Endorse CRs

	February 2024, RAN4#110
	RRM/Demod (0.1TU):
· Specify IDLE/INACTIVE/CONNECTED mode mobility requirements for NTN to NTN
· Endorse CRs



Performance part
	Meetings
	Objectives

	October 2023, RAN4#108-bis
	· Discuss RRM test cases and related parameters
· Discuss measurement accuracy

	November 2023, RAN4#109
	· Further discuss and decide RRM test cases and related parameters
· Further discuss and specify measurement accuracy

	February 2024, RAN4#110
	· Further discuss and decide RRM test cases and related parameters
· Further discuss and specify measurement accuracy

	April 2024, RAN4#110-bis
	Provide draft CRs

	May 2024, RAN4#111
	Endorse CRs



3. Annex: Remaining core part issues after RAN4#110
UE RF requirements
Issue 2-1: The minimum peak EIRP and minimum output power for VSAT
Open issues: 
· Further discuss the minimum output power requirements
Issue 2-2: Maximum input power for NTN VSAT
For type 3, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM]. 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM] maximum input power.
· FFS on the value for maximum input power level.  
· Note: for 64QAM modulation order, the lower orbits compared with 600KM might be considered .

For type 1/2 capable of connecting with both GSO and LEO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM] under the LEO assumption as maximum input power
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  

For type 4/5 capable of connecting with GSO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM/] under the GSO assumption as maximum input power 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  

BS RF/Demod
Issue 3-5: UE ACS
Further investigate and check the current TN FR2 ACS test methodology/configuration and conclude a single ACS value from Option 1 and Option 2 in the next meeting 
· Option 1: [27.5]dBc
· Option 2: [23-28]dBc
NOTE 1:              At the time of this 3GPP co-existence study, there is no TN band defined or planned near 17 GHz. The parameters are derived based on 3GPP coexistence scenarios in which a TN system is simulated to be operating in the band directly adjacent to the proposed NTN system as well as technical assumptions that may or may not be applicable in practice. The results of the study are not intended to address coexistence issues from a regulatory standpoint.
NOTE 2:             There are existing non-3GPP VSAT UE operating in Ka band at present and will likely continue operating in the future, with ACS performance lower than the values proposed.
NOTE 3:              Additional solutions could be further considered to address coexistence issues if and when TN is deployed in 17 GHz.

[Editor’s Note]
For a better reading, latest agreement/WF of Issue 3-2 to Issue 3-5 are summarized in the table below for reference.  
	
	SAN
	UE

	
	GEO
	LEO
	Fixed
	Mobile

	ACLR (dBc)
	12
	12
	14
	14

	ACS
(dBc)
	18
	24
	[See Issue 3-5]1, 2, 3
	[See Issue 3-5]1, 2, 3

	NOTE 1: 	At the time of this 3GPP co-existence study, there is no TN band defined or planned near 17 GHz. The parameters are derived based on 3GPP coexistence scenarios in which a TN system is simulated to be operating in the band directly adjacent to the proposed NTN system as well as technical assumptions that may or may not be applicable in practice. The results of the study are not intended to address coexistence issues from a regulatory standpoint.
NOTE 2:  	There are existing non-3GPP VSAT UE operating in Ka band at present and will likely continue operating in the future, with ACS performance lower than the values proposed.
NOTE 3:   		Additional solutions could be further considered to address coexistence issues if and when TN is deployed in 17 GHz.
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