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1 [bookmark: _Ref118271349]	Introduction
The work item (WI) for less than 5 MHz has the following objectives [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.


Further, RAN1 has already started working on the above objectives and sent an LS to RAN4 (RF and RRM groups). We identified the relating issues as below [2]:
	[bookmark: _Hlk119584988]Agreement
For transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth, a subset of PRBs of 20-PRB PBCH are used for PBCH transmission if the transmission BW of a channel is less than 20PRBs. 
· FFS which PRBs are used and how to use the PRBs 
· Note: PRBs for PSS/SSS are not punctured.

Agreement 
Study whether and how to recover PDCCH detection performance of CORESET#0 for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
-	Opt.1: Power boosting 
-	Opt.2: Non-interleaved CCE-to-REG mapping
-	Opt.3: A new interleaver to ensure PDCCH is fully mapped in the spectrum
-	Opt.4: New aggregation level(s) for fit in the spectrum
-	Opt.5: PDCCH rate matching
-	Opt.6.: no enhancement specified 
Agreement
Study whether and how to recover PBCH detection performance for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
-	Opt.1: Power boosting
-	Opt.2: Multiple PBCH receptions 
-	Opt.3: PBCH remapping
-	Opt.4: PBCH payload reduction
-	Opt.5: PBCH rate matching around the punctured PRBs
-	Opt.6: no enhancement specified



2 Discussion on the incoming LS from RAN1
From the first agreement, the PRBs for PSS/SSS are not punctured and therefore there is no impact on PSS/SSS detection. Thus, RAN4 doesn’t need to perform any simulation performance to assess the PSS/SSS detection performance.
Proposal 1: [bookmark: _Ref127463711]No impact of less than 5 MHz on PSS/SSS detection. Also, no simulation is needed.
From the second and third agreements, RAN1 is currently discussing the PDCCH and PBCH detection performance. This will have impact on hypothetical PDCCH parameters deign and PBCH detection. In general, such study requires link-level simulation (LLS). Yet, RAN4 needs to wait for RAN1 to complete their study then RAN4 can start working on LLS for PDDCH and PBCH detection. Furthermore, RAN4 should leverage the simulation assumptions and parameters used in RAN1 to help the progress in RAN4.
Proposal 2: [bookmark: _Ref127465988]RAN4 shall wait for RAN1 to complete their study on PDCCH and PBCH detection.
Proposal 3: [bookmark: _Ref127466009]RAN4 should leverage the link-level simulation assumptions and parameters from RAN1 to speed up the progress and discussion in RAN4.

3 Summary
[bookmark: _Ref92572437]In this contribution, we have the following proposals: 
Proposal 1: No impact of less than 5 MHz on PSS/SSS detection. Also, no simulation is needed.
Proposal 2: RAN4 shall wait for RAN1 to complete their study on PDCCH and PBCH detection.
Proposal 3: RAN4 should leverage the link-level simulation assumptions and parameters from RAN1 to speed up the progress and discussion in RAN4.
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