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1 Introduction
This contribution discusses the following remaining issue for NR-PBCH:
· Frequency location indication of next cell-defined SS/PBCH block if no RMSI presents
2 Frequency Location Indication of Next SS/PBCH Block
In the email discussion [91-NR-04] after RAN1#91, it was agreed that For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in ssb-subcarrierOffset. If no RMSI present, RMSI-PDCCH-Config is used to indicate the next sync raster that UE should search for cell-defining SS/PBCH block. Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB.
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In RAN1 AH1801 [1], the following conclusion was made, and the remaining details of the indication method are proposed in this contribution. Conclusion:
Regarding signaling the valid search raster:
· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 
· The indication is only for the same frequency band 
 

 



On straightforward way is using 8 bits RMSI-PDCCH-Config combined with the 4 reserved codepoints in ssb-subcarrierOffset to indicate the GSCN value of the sync raster that UE should search for the cell-defining SS/PBCH block within the searching band. Note that the indication capability of this method is 256*4=1024, which is much larger than the maximum number of sync rasters for a given band supported in NR, wherein the maximum number specified in RAN4 is 620 (for band n77 as in the latest version of Table 5.4.3.3-1 in TS 38.101 captured in R4-1801318 [2], and note that the number of sync rasters for FR2 is much smaller than 620, although not listed in Table 5.4.3.3-1). Hence, at least for now, 620 out of the 1024 codepoints are sufficient to indicate the GSCN values for a given NR band, and the remaining codepoints can be reserved for the future extension, if a new band with a larger number of sync rasters is introduced to NR later. Meanwhile, another separate codepoint should be utilized to indicate that there is no such cell-defined SS/PBCH block within the searching band.
A TP for TS 38.213 summarizes our proposal as follow: 
Proposal: Adopt the following TP on cell search procedure in session 4.1 of TS 38.213
======================== Begin of Text Proposal for Section 4.1 in TS38.213 =======================
-------------------------------------------------------- Unchanged Text Omitted --------------------------------------------------------
In initial cell selection, a UE shall assume no associated RMSI presents if the higher layer parameter ssb-subcarrierOffset takes the value from {RMSI-notPresent0, RMSI-notPresent1, RMSI-notPresent2, RMSI-notPresent3}, and the UE shall assume the mapping of ssb-subcarrierOffset and RMSI-PDCCH-Config to the GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band is according to Table 4.1-1, where GSCN-first and GSCN-step-size are the first and step size of GSCN of synchronization raster for the searching band, respectively [8, TS 38.101]. 
Table 4.1-1: Mapping of ssb-subcarrierOffset and RMSI-PDCCH-Config to the GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band.  
	ssb-subcarrierOffset
	RMSI-PDCCH-Config
	GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band

	RMSI-notPresent0
	0
	No cell-defined SS/PBCH block in the searching band

	RMSI-notPresent0
	1
	GSCN-first

	RMSI-notPresent0
	2
	GSCN-first + GSCN-step-size

	…
	…
	…

	RMSI-notPresent0
	255
	GSCN-first + 254*GSCN-step-size

	RMSI-notPresent1
	0
	GSCN-first + 255*GSCN-step-size

	…
	…
	…

	RMSI-notPresent1
	255
	GSCN-first + 510*GSCN-step-size

	RMSI-notPresent2
	0
	GSCN-first + 511*GSCN-step-size

	…
	…
	…

	RMSI-notPresent2
	108
	GSCN-first + 619*GSCN-step-size

	RMSI-notPresent2
	109
	Reserved

	…
	…
	…

	RMSI-notPresent2
	255
	Reserved

	RMSI-notPresent3
	0
	Reserved

	…
	…
	…

	RMSI-notPresent3
	255
	Reserved



========================== End of Text Proposal for Section 4.1 in TS38.213 =======================
5 Conclusion
The proposal made in this contribution is as below:
Proposal: Adopt the following TP on cell search procedure in session 4.1 of TS 38.213
======================== Begin of Text Proposal for Section 4.1 in TS38.213 =======================
-------------------------------------------------------- Unchanged Text Omitted --------------------------------------------------------
In initial cell selection, a UE shall assume no associated RMSI presents if the higher layer parameter ssb-subcarrierOffset takes the value from {RMSI-notPresent0, RMSI-notPresent1, RMSI-notPresent2, RMSI-notPresent3}, and the UE shall assume the mapping of ssb-subcarrierOffset and RMSI-PDCCH-Config to the GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band is according to Table 4.1-1, where GSCN-first and GSCN-step-size are the first and step size of GSCN of synchronization raster for the searching band, respectively [8, TS 38.101]. 
Table 4.1-1: Mapping of ssb-subcarrierOffset and RMSI-PDCCH-Config to the GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band.  
	ssb-subcarrierOffset
	RMSI-PDCCH-Config
	GSCN of the synchronization raster that the UE should search for cell-defining SS/PBCH block within the searching band

	RMSI-notPresent0
	0
	No cell-defined SS/PBCH block in the searching band

	RMSI-notPresent0
	1
	GSCN-first

	RMSI-notPresent0
	2
	GSCN-first + GSCN-step-size

	…
	…
	…

	RMSI-notPresent0
	255
	GSCN-first + 254*GSCN-step-size

	RMSI-notPresent1
	0
	GSCN-first + 255*GSCN-step-size

	…
	…
	…

	RMSI-notPresent1
	255
	GSCN-first + 510*GSCN-step-size

	RMSI-notPresent2
	0
	GSCN-first + 511*GSCN-step-size

	…
	…
	…

	RMSI-notPresent2
	108
	GSCN-first + 619*GSCN-step-size

	RMSI-notPresent2
	109
	Reserved

	…
	…
	…

	RMSI-notPresent2
	255
	Reserved

	RMSI-notPresent3
	0
	Reserved

	…
	…
	…

	RMSI-notPresent3
	255
	Reserved



========================== End of Text Proposal for Section 4.1 in TS38.213 =======================
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Appendix
A copy of updated Table 5.4.3.3-1 in TS 38.101 is attached as follows (captured in R4-1801318 [2]).
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)
	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	7039 – <1> – 7224

	n2
	15 kHz
	Case A
	6439 – <1> – 6624

	n3
	15 kHz
	Case A
	6022 – <1> – 6258

	n5
	15 kHz
	Case A
	2902 – <1> – 2973

	
	30 kHz
	Case B
	2911 – <1> – 2964

	n7
	15 kHz
	Case A
	[8740 – <1> – 8958]

	n8
	15 kHz
	Case A
	3091 – <1> – 3192

	n20
	15 kHz
	Case A
	2644 – <1> – 2727

	n28
	15 kHz
	Case A
	2533 – <1> – 2667

	n38
	15 kHz
	Case A
	[8572 – <1> – 8958]

	n41
	15 kHz
	Case A
	[9069] – <TBD> – [9199]

	
	30 kHz
	Case C
	9070 – <1> – 9198

	n50
	15 kHz
	Case A
	4780 – <1> – 5049

	n51
	15 kHz
	Case A
	4762 – <1> – 4764

	n66
	15 kHz
	Case A
	7039 – <1> – [7326]

	
	30 kHz
	Case B
	7048 – <1> – [7317]

	n70
	15 kHz
	Case A
	6655 – <1> – [6726]

	n71
	15 kHz
	Case A
	2062 – <1> – 2166

	n74
	15 kHz
	Case A
	4924 – <1> – 5052

	n75
	15 kHz
	Case A
	[4780 – <1> – 5049]

	n76
	15 kHz
	Case A
	[4762 – <1> – 4764]

	n77
	30 kHz
	Case C
	  9628 – <1> – 10247

	n78
	30 kHz
	Case C
	9628 – <1> – 9969

	n79
	30 kHz
	Case C
	[10393] – <TBD> – [10802]

	NOTE 1:	SS Block pattern is defined in section 4.1 in [TS 38.213].



