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	kSSB for SCSSBB > 15 kHZ need to be corrected for cases when kSSB MOD N <> 0 where N= SCSSBB / KSSB-StepSize.
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Ericsson
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Conclusion:
1. It is RAN1’s understanding that subcarrier alignment can be achieved by setting point A correctly

2. UE’s are not expected to handle cases where point A has been set so that subcarriers are not aligned

3. As an example, by configuring k_SSB to the values below, alignment can be achieved.

a. for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;

b. for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer multiple of 4

4. No RAN1 specification impact.
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C.3.1
General

The requirements to be met for determining the SSB, CORESET#0 and CORESET#1 for a PCell are:

1.
The complete SSB and CORESET#0 shall be within the carrier’s channel bandwidth.

2.
The SSB centre frequency (SSref) shall be on the synchronisation raster.

3.
The SSB and CORESET#0 shall be kept as close as possible to the carrier’s lower edge centre frequency.

4.
The full bandwidth of CORESET#1 shall be within the bandwidth of CORESET#1 (TS 38.331 [6], clause 6.3.2 and IE PDCCH-ConfigCommon)

5.
The first SSB subcarrier shall be aligned with the defined resource grid given by SCS indicated by subCarrierSpacingCommon in the MIB.  
C.3.2
Determination of SSB, CORESET#0 and signalling parameters for a PCell
The following procedure is used to determine an SSB on the synchronisation raster (GSCN) and a CORESET#0 configuration (kSSB, OffsetRBs and OffsetToPointA) as close as possible to the carrier’s lower edge. See figure C1-1 and clause C.1 for definition of parameters referenced in the procedure.
1. 
Determine SSB and CORESET#0:

1a.
Calculate the lower of FSSref, FSSref_Min, correspondent to SSB lowest subcarrier being at the same frequency as the carrier’s lowest subcarrier; and the higher limit of FSSref, FSSref_Max, correspondent to SSB highest subcarrier being at the same frequency as the carrier’s highest subcarrier FSSref_Min
	FSSref_Min = FcarrierLow + CRBsize * OffsetRBs,min + BWSSB / 2

	FSSref_Max = FcarrierLow + ΔFcarrierBandwidth - BWSSB / 2


1b.
Calculate GSCNMIN correspondent to FSSref_Min in accordance to TS 38.101-1 [7], clause 5.4.3.1 for FR1 and TS 38.101-2 [7], clause 5.4.3.1 for FR2 and select the closest valid GSCN value with GSCN >= GSCNMIN for the carrier in according to the carrier’s synchronisation raster as specified in clause 5.4.3.3 in TS 38.101-1 [7] and TS 38.101-2 [8].

1c.
Calculate the FSSref for the selected GSCN value in step 1b in accordance to TS 38.101-1 [7], clause 5.4.3.1 for FR1 and TS 38.101-2 [7], clause 5.4.3.1 for FR2.

1d.
Calculate the frequency FoffsetToPointA, which is the lowest subcarrier of the lowest resource block with the subcarrier spacing being a multiple of resource blocks expressed in terms of common PRB size and overlaps with the SS/PBCH block subcarrier 0 of the first resource block of the SS/PBCH block, FSSBlow (TS 38.211 [3], clause 7.4.3.1): 

	FSSBlow = FSSref - BWSSB / 2

	FoffsetToPointA = CRBsize * Floor((FSSBlow - FcarrierLow) / CRBsize) + FcarrierLow


1e.
Calculate the maximum OffsetRBs value with FCORESET0Low >= FcarrierLow:

	Max_OffsetRBs = (FoffsetToPointA - FcarrierLow) / CRBsize


1f.
Select the largest valid OffsetRBs value equal or smaller than the calculated max value, Max_OffsetRBs in step 1e within the applicable values for the carrier (TS 38.213 [4], table 13-1 to 13-10).

If a valid OffsetRBs value is found, then continue from step 1g.

If no valid OffsetRBs value is found, then select the next valid GSCN with FSSref <= FSSref_Max within the valid GSCN range for the carrier and repeat steps 1b to 1f.

If no valid OffsetRBs value found within the valid GSCN range then will the carrier not be possible to use as PCell and FSSref, kSSB, FPointA, OffsetToCarrier and OffsetToPointA are calculated as described in clause C.3.2 and the procedure is completed.
1g.
Calculate kSSB
	kSSB = (FSSBlow - FoffsetToPointA) / {15 kHz for FR1, subCarrierSpacingCommon (MIB) for FR2} (TS 38.211 [3], clause 7.4.3.1).

	N = SCSSSB / {15 kHz for FR1; subCarrierSpacingCommon (MIB) for FR2}. 
kSSB MOD N <> 0 indicates that the SSB subcarriers are not aligned with the resource grid given by the SCS indicated by subCarrierSpacingCommon in the MIB.


If kSSB is an integer and kSSB MOD N = 0, then continue from step 2. 

If kSSB is not an integer value or kSSB MOD N <> 0, then select the next valid GSCN with FSSref < FSSref_Max within the valid GSCN range for the carrier and repeat steps 1b to 1g. 

If N > 1 and no valid kSSB value found within the valid GSCN range for the currently selected carrier frequency Fcarrier then shift Fcarrier up by ΔFRaster for Low range; or down by ΔFRaster for Mid, Mid-Low, Mid-High and High ranges and repeat steps 1a to 1g for a maximum shift of 3 * ΔFRaster (see clause C.3.1, Note 1).

If no valid kSSB value found within the valid GSCN range then will the carrier not be possible to use as PCell and FSSref, kSSB, FPointA, OffsetToCarrier and OffsetToPointA are calculated as described in clause C.3.2 and the procedure is completed.
