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1.	Introduction
[bookmark: _Hlk67504958]The revised WI for NR support for dedicated spectrum less than 5MHz for FR1 was approved at TSG RAN#95-e [1]. One of the objectives of this WI is to specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n8, n26 and n28.
This contribution provides a RAN4 work plan for this WI to complete the core and performance parts as targeted at TSG RAN#102 and RAN#104, respectively.

2.	Objectives
The objectives of the core part of the work item are shown below [1]:
	
The following objectives shall be included for dedicated FDD spectrum in FR1:
· Identify and specify necessary changes to NR physical layer with minimum specification impact to operate in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN1]:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 
· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.
· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n8, n26 and n28:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.



The objectives of the performance part of the work item are shown below [1]:
	Specify necessary UE/BS performance requirements for NR operation in dedicated FDD FR1 spectrum allocations from approximately 3MHz up to below 5MHz, corresponding to the core requirements:
· Specify necessary RRM performance requirements (RAN4)
· Specify necessary UE demodulation performance and CSI reporting requirements (RAN4)
· Specify necessary BS demodulation performance requirements (RAN4)
· Specify necessary BS conformance tests (RAN4)



The required RAN4 works (i.e., the necessary RAN4 requirements) depend on RAN1 decisions (i.e., the necessary changes to NR physical layer) in the corresponding aspect, and this is reflected in the work plan proposed below.

3.	Work Plan
Table 1 provides a RAN4 work plan for this work item for each of RF/RRM/Demod sessions, considering the agreed WID in [1] and TU allocations in [2].
Table 1: RAN4 work plan for NR support for dedicated spectrum less than 5MHz for FR1
	Meeting
	Session and TUs
	Objective
	Plan

	Feb 2023
RAN4#106
	Core R4RF: 0.25 TUs
	Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.

Minimize impact on RF requirements:
-	Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
-	Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
	Discuss and potentially agree on system parameters.
-	Provide LS reply to RAN1 (R1-2212919) on maximum transmission bandwidth and synch raster.

Discuss and agree the specification impact on UE and BS RF requirements.

	
	Core R4RD: 0.25 TUs
	Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
	Discuss and agree the specification impact and simulation assumptions on RRM requirements.

	Apr 2023
RAN4#106-bis-e
	Core R4RF: 0.5 TUs
	Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.

Minimize impact on RF requirements:
-	Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
-	Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
	Discuss and potentially agree the necessary changes to RAN4 requirements including system parameters, UE and BS RF requirements.

Provide necessary simulation / measurements results for defining UE RF requirements such as A-MPR.

Provide LS reply to RAN1, if required.

	
	Core R4RD: 0.25 TUs
	Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
	Discuss and potentially agree the necessary changes to RRM requirements.

Discuss simulation results and refine simulation assumptions.

Provide LS reply to RAN1, if required.

	May 2023
RAN4#107
	Core R4RF: 0.5 TUs
	Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.

Minimize impact on RF requirements:
-	Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
-	Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
	Discuss and potentially agree the necessary changes to RAN4 requirements including system parameters, UE and BS RF requirements.

Provide necessary simulation / measurements results for defining UE RF requirements such as A-MPR.

Agree work split for CR drafting.

Provide LS reply to RAN1, if required.

	
	Core R4RD: 0.5 TUs
	Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
	Discuss and potentially agree the necessary changes to RRM requirements.

Agree work split for CR drafting.

Provide LS reply to RAN1, if required.

	Aug 2023
RAN4#108
	Core R4RF: 0.5 TUs
	Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.

Minimize impact on RF requirements:
-	Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
-	Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
	Discuss and agree the necessary changes to RAN4 requirements including system parameters, UE and BS RF requirements.

Agree CRs.

Provide LS reply to RAN1, if required.

	
	Core R4RD: 0.5 TUs
	Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
	Discuss and agree the necessary changes to RRM requirements.

Agree CRs.

Agree preliminary test cases list.

Provide LS reply to RAN1, if required.

	Oct 2023
RAN4#108-bis-e
	Perf R4RD: 0.25 TUs
	Specify necessary RRM performance requirements.

Specify necessary UE demodulation performance and CSI reporting requirements.

Specify necessary BS demodulation performance requirements.

Specify necessary BS conformance tests.
	Discuss and potentially agree the necessary changes to RRM test cases, UE demodulation performance and CSI reporting requirements, BS demodulation performance requirements, BS conformance tests.

Discuss initial simulation assumptions for RRM performance, and BS, UE demodulation test cases, if a need for changes is identified.

	Nov 2023
RAN4#109
	Perf R4RD: 0.25 TUs
	Specify necessary RRM performance requirements.

Specify necessary UE demodulation performance and CSI reporting requirements.

Specify necessary BS demodulation performance requirements.

Specify necessary BS conformance tests.
	Further discuss and agree the necessary changes to RRM test cases, UE demodulation performance and CSI reporting requirements, BS demodulation performance requirements, BS conformance tests.

If necessary, bring initial evaluation results and further update simulation assumption for detailed test set-ups.

Agree work split for CR drafting.

	Feb 2024
RAN4#109-bis
	Perf R4RD: 0.25 TUs
	Specify necessary RRM performance requirements.

Specify necessary UE demodulation performance and CSI reporting requirements.

Specify necessary BS demodulation performance requirements.

Specify necessary BS conformance tests.
	Further discuss and agree the necessary changes to RRM test cases, UE demodulation performance and CSI reporting requirements, BS demodulation performance requirements, BS conformance tests.

Further discuss the performance evaluation and result alignment on RRM performance, and BS, UE demodulation test cases.

Present and endorse draft CRs.

	May 2024
RAN4#110
	Perf R4RD: 0.25 TUs
	Specify necessary RRM performance requirements.

Specify necessary UE demodulation performance and CSI reporting requirements.

Specify necessary BS demodulation performance requirements.

Specify necessary BS conformance tests.
	Complete remaining issues (if any) on RRM test cases, UE demodulation performance and CSI reporting requirements, BS demodulation performance requirements, BS conformance tests.

Complete and agree CRs.




4.	Conclusion
This contribution provides a RAN4 work plan for NR support for dedicated spectrum less than 5MHz for FR1 to complete the core and performance parts as targeted at TSG RAN#102 and RAN#104, respectively. It is proposed to approve the work plan to guide the WI progress.
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