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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, RAN plenary has sent an LS to RAN1 with further updates on PBCH design for band n100: 
	RAN Plenary has discussed the possible transmission bandwidth options for 3 MHz and 5 MHz channel bandwidths for the spectrum allocations on the bands of interest in this work item, and concluded the following:
· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.
· For the 5MHz channel bandwidth:
· PBCH transmission bandwidth is 20 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· Other details (including sync raster details) are to be progressed in the WGs.


Furthermore, the open issues captured from the previous meeting is captured in the way forward (WF) [3].
2 Discussion on the RRM impact due to 3MHz
Whether the following core requirements are impacted due to the reduced bandwidth of PBCH and channel bandwidth are summarised below. It should be highlighted that the following impacted scenarios require simulation to define the new requirements.
1. Cell detection: this is based on PSS/SSS detection latency and given that the PSS/SSS bandwidth is not impact hence there is no impact on cell detection. 
2. PBCH reading (basic SI reading time): Given that the PBCH bandwidth is reduce, hence there is a need for simulation to identify the new PBCH reading requirements. 
3. PBCH-DMRS time index reading: Similarly to PBCH reading, the PBCH-DMRS is impacted due to the reduced PBCH bandwidth.
4. SSB based RLM and BFD: These measurements are impacted because new hypothetical PDCCH parameters definition is needed to fix in the reduced BW. RAN4 can further check whether reduced PBCH BW would also impact the SINR estimation performance.
5. CSI-RS based RLM and BFD: The channel bandwidth reduction and new hypothetical PDCCH parameters will lead to different performance and hence new requirements and simulations are needed.
6. SSB based L3 measurements (RSRP/RSRQ/SINR): SSB based RRM measurements depend on the SS signal to determine the power level, and given that the SS signal is not impacted, hence no impact.  
7. SSB based L1-RSRP: the measurements depend on the SS signal to determine the power level, and given that the SS signal is not impacted, hence no impact.
8. CSI-RS based L1-RSRP: given that the channel bandwidth is reduced and these measurements depend on the entire CSI-RS BW and hence they are impacted because the BW is reduced.
Hence, the scenarios that require simulation to help defining the new requirements are summarised below:
	The scenario
	Whether it requires simulation or not?

	Cell detection
	No

	PBCH reading
	Yes

	PBCH-DMRS time index reading
	Yes

	SSB based RLM and BFD
	Yes

	CSI-RS based RLM and BFD
	Yes

	SSB based RRM (RSRP/RSRQ/SINR)
	No

	SSB based L1-RSRP
	No

	CSI-RS based L1-RSRP
	Yes





Proposal 1: [bookmark: _Ref127463711]RAN4 shall define simulation assumptions for the following scenarios: (1) PBCH reading, (2) PBCH-DMRS time index reading, (3) SSB based RLM and BFD, (4) CSI-RS based RLM and BFD, (5) CSI-RS based L1-RSRP.

3 Summary
[bookmark: _Ref92572437]In this contribution, we have the following proposals: 
Proposal 1: RAN4 shall define simulation assumptions for the following scenarios: (1) PBCH reading, (2) PBCH-DMRS time index reading, (3) SSB based RLM and BFD, (4) CSI-RS based RLM and BFD, (5) CSI-RS based L1-RSRP.
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