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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, a work plan for the Rel-18 NR-NTN-enh work item [1] is proposed for RAN4. The contribution for RAN1, 2 & 3 is proposed separately [2]. There are three objectives related to RAN4, “Coverage enhancement”, “NR-NTN deployment in above 10 GHz bands”, and “NTN-TN and NTN-NTN mobility and service continuity enhancements”. However the objective of “Coverage enhancement” is planned to be discuccse and refined as follows, quoted from WID. 
[bookmark: _Hlk86407239]RAN to determine by RAN#97 (for RAN1 items) and RAN#98 (for RAN2 items) whether the study phase has identified any need for NTN-specific coverage enhancements in Rel-18. If needed, the set of NTN-specific work item objectives will be updated.
Therefore this contribution focuses on “NR-NTN deployment in above 10 GHz bands” and “NTN-TN and NTN-NTN mobility and service continuity enhancements”.

WID Objective
Objective of core part
NR-NTN deployment in above 10 GHz bands
The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.

The following covers the objectives for NR-NTN deployment in above 10 GHz bands. This work is expected to start after June 2022.

· Study and identify NTN example band: Analysis of regulations and adjacent channel co-existence scenarios. The example band shall be identified early in the WI. Additional bands can be introduced in a release-independent manner. [RAN4]
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified example band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands adjacent to the NTN band (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· [bookmark: _Hlk90540445]Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow. [RAN4]
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands [RAN4].
· [bookmark: _Hlk89787333]Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]
· Specify Rx/Tx requirements for satellite access node and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters chosen from the existing FR1 and FR2 sets. The following set of parameters to specify, but not necessarily limited to, are listed.as follows [RAN4]:
· time relationship related enhancement (e.g. K_offset)
· subcarrier spacing for different UL/DL signals/channels
· PRACH configuration index for FDD above 10 GHz.

NTN-TN and NTN-NTN mobility and service continuity enhancements
This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]

Objective of performance part
The performance part objectives are applicable to the NR-NTN deployment in above 10 GHz bands objective.

· Specify RRM performance requirements and test cases [RAN4]
· Specify UE demodulation and CSI reporting requirements [RAN4]
· Specify satellite access node demodulation requirements [RAN4]
· Specify satellite access node conformance tests [RAN4]

RAN4 Work Plan
In this section, the RAN4 work plan for NR-NTN-enh WI is provided:
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 (0.15TU):
· 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 (0.4TU):
· 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 (0.4TU):
· 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 (0.4TU):
· 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 (0.4TU):
· 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



Performance part
	Meetings
	Objectives

	February 2024, RAN4#110
	· 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

	April 2024, RAN4#110-bis
	· 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

	May 2024, RAN4#111
	Provide draft CRs

	August 2024, RAN4#112
	Endorse CRs



NTN-TN and NTN-NTN mobility and service continuity enhancements
At this stage, RF/Demod related works are not expected to be discussed for this topic and details of performance part will be discussed later.

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 (0.1TU):
· Discuss RRM core requirements based on Rel-17 specification.

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

RRM/Demod (0.1TU):
· 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 (0.1TU):
· 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 (0.1TU):
· Further discuss RRM core requirements
· Further drafting of CRs

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

RRM/Demod (0.1TU):
· Further discuss RRM core requirements
· Further drafting of CRs

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

RRM/Demod (0.2TU):
· Agree on RRM core requirement
· Endorse CRs
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