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1. Introduction
In last RAN4 #108bis meeting, the WF of spectrum less than 5MHz was agreed in [1]. In this contribution, we continue discussion about the RRM impacts for the spectrum less than 5MHz, mainly focusing on the remaining issues from last meeting. 
2. Discussion 
Sub-topic 1-1 Applicability rules of RLM requirements
One of the remaining issues in last meeting is:
	Way Forward: For the applicability rules of RLM requirements for different bands.
-	Further discuss the applicability rules of RLM requirements for different bands
· Option 1: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
· Option 2: RAN4 to define SSB based RLM requirements for only 12 PRBs.



In RAN1 #114bis meeting, it was agreed that:

Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed.

Conclusion
· For 3MHz channel BW for the sync. raster point (920.73MHz, GSCN 41637), the UE shall support 12 PRB CORESET#0 during initial access. 
· For 3MHz channel BW for the sync. raster points for 15 PRB transmission BW, the UE shall support 15 PRB CORESET#0 during initial access.
In RAN4 #108bis meeting, the RF draft CR of R4-2315267 was endorsed, and following tables have been agreed for TS38.101-1:
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The 12PRBs transmission BW configuration for 3MHz was only specified for n100, and for the other bands, 15PRBs transmission BW configuration for 3MHz was assumed. Thus, we agree with the option 1 in the previous WF that, the applicability rule of RLM requirement is defined as: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.

Proposal 1: the applicability rule of RLM requirement is defined as: 
· for band n100, the PDCCH parameters with 12RB BW apply;
· for other bands, the PDCCH parameters with 15RB BW apply.

Sub-topic 1-10 Assistance information for PBCH is 12 or 20 PRBs
One of the remaining issues in last meeting is:
	RAN4 has had discussions whether it is necessary to include information regarding whether the PBCH is 12 or 20 PRBs in the measurement object or HO command.
Way forward: 
Further check whether:
1) the SSB should be on sync raster for the scenario concerned in the WI, 
2) the SSB can also be on the channel raster.



In RAN2 TS38.331, it was specified that,
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The CD-SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15] or TS 38.101-5 [75]). We also found that this SSB frequency info has been given in 
ServingCellConfigCommondownlinkConfigCommonFrequencyInfoDLabsoluteFrequencySSB (using ARFCN-ValueNR); 
And the ARFCN is mandatory when is used for SpCell. RAN4 has introduced dedicated sync raster for less than 5MHz, which means, once the SSB frequency info is given to UE, UE can directly know whether the target cell BW is less than 5MHz or not.
Regarding HO, the UE is switching from source PCell to target PCell, and therefore the CD-SSB of the target cell is always on the sync raster. For MO configuration, unless it’s configured for SCC measurement, otherwise the SSB of MO shall also be on the sync raster, i.e., PCC or PSCC MO. In R18 less than 5MHz WI, sine only the single carrier case is considered, PCC MO is used in RRM. Thus, there is no need to include information regarding whether the PBCH is 12 or 20 PRBs in either measurement object or HO command. But when CA/DC is considered for less than 5MHz in future release, the information regarding whether the PBCH is 12 or 20 PRBs is necessary in the MO of any SCC.
Proposal 2:  
In R18, there is no need to include information regarding whether the PBCH is 12 or 20 PRBs in either MO or HO command. 
But when CA/DC is considered for less than 5MHz in future release, the information regarding whether the PBCH is 12 or 20 PRBs is necessary in the MO of any SCC.
Even though in last meeting, RAN4 agreed to use AL=2 for 12 PRBs hypothetical PDCCH transmission parameters in RLM In-Sync evaluation, but we also observed the risk that it may cause the coverage shrinking, thus we think it would make sense if network can indicate such AL assumption (AL = 2 or 4) to UE when it configures the RLM RSs to UE in the RRC message for such less than 5MHz deployment case, e.g., in RadioLinkMonitoringRS or RadioLinkMonitoringConfig.
However, we also understand in Rel-18 we don’t have enough time to further study such feasibility, and perhaps more details could be discussed in Rel-19 as an enhancement to this “less than 5MHz” feature.
Observation: AL=2 for 12 PRBs hypothetical PDCCH transmission parameters in RLM In-Sync evaluation may cause the coverage shrinking, and it’s desirable to let network indicate such AL assumption (AL = 2 or 4) to UE when it configures the RLM RSs to UE in the RRC message for such less than 5MHz deployment case.
3. Conclusion
In this contribution, we discuss the RRM impacts for the spectrum less than 5MHz. 
Proposal 1: the applicability rule of RLM requirement is defined as: 
· for band n100, the PDCCH parameters with 12RB BW apply;
· for other bands, the PDCCH parameters with 15RB BW apply.

Proposal 2:  
In R18, there is no need to include information regarding whether the PBCH is 12 or 20 PRBs in either MO or HO command. 
But when CA/DC is considered for less than 5MHz in future release, the information regarding whether the PBCH is 12 or 20 PRBs is necessary in the MO of any SCC.
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Table 5.4.3.1-2: GSCN parameters for the global frequency for 3 MHz channel bandwidth
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NOTE 1: Only a

punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.

within 3 MHz channel bandwidth with

Table 5.4.3.1-3: Additional GSCN parameters for band n100

SS Block frequency position SSrer GSCN Note
(MH2) — —
Only applicable for 12 PRB
920.73 41637 within 3 MHz channel with punctured
PBCH defined in TS 38.211 [6] clause 7.4.3.1.
Only applicable for 20 PRB
921.45 41638 within 5 MHz channel with unpunctured
PBCH defined in TS 38.211 [6] clause 7.4.3.1.
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absoluteFrequencySSB

Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned
otherwise. The CD-SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS
38.101-1 [15] or TS 38.101-5 [75]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsinBurst, ssb-periodicityServingCell and
subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213
[13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell,
respectively) from which the UE obtains the timing reference.

For cells supporting RedCap, this field corresponds to the CD-SSB.





