[bookmark: OLE_LINK6]3GPP TSG RAN WG1 #110	R1-2206088
Toulouse, France, August 22th - 26th, 2022

Title:	Discussion on CD-SSB frequency indication using NCD-SSB
Source: 	ZTE, Sanechips
Agenda Item:	8.2
Document for:	Discussion and Decision
 Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK16]The maximum number of GSCN entries that can fit for operating bands in FR2-2 can potentially exceed 256 steps in GSCN. Based on this, [1] in RAN1#109-e meeting proposed the update the indicated GSCN using Rel-15 feature by introducing a step size for the indication. Although most companies seem to be fine in principle with above proposal, few companies commented they would like to wait for RAN4 to conclude the channel and sync raster before concluding. In this contribution, we provide our views on CD-SSB frequency indication.
 Discussion
In Rel-15 NR, a functionality of indicating CD-SSB (e.g. SSB with associated RMSI) frequency location was supported, by using a NCD-SSB on the sync raster. For FR2, the indication range is -256 to 256 GSCN values, subject to the number of codepoints available from , as described in Table 13-17 of TS 38.213 (quoted below for information). Such range for indication is sufficient for Rel-15 since the maximum number of GSCNs per band in FR2-1 is restricted to 230.
Table 13-17: Mapping between the combination of  and controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1 to  for FR2
	
	16×controlResourceSetZero +searchSpaceZero
	

	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256

	14
	0, 1, …, 255
	Reserved, Reserved, …, Reserved



However, in FR2-2, based on the latest 3GPP spec TS 38.101-2-h60, 38.104-h60, and RAN4 agreements in RAN4#103-e on the synchronization raster design, the range of GSCN values has exceeded 256, so enhancement to the Rel-15 method on the indication of CD-SSB should be considered.   
Table 1 Synchronization raster entries per band for FR2.
	NR operating band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)
	Number of GSCNs

	n257 
	120 kHz
	22388 – <1> – 22558
	171

	
	240 kHz
	22390 – <2> – 22556
	167

	n258
	120 kHz
	22257 – <1> – 22443
	187

	
	240 kHz
	22258 – <2> – 22442
	185

	n259
	120 kHz
	23140 – <1> – 23369
	230

	
	240 kHz
	23142 – <2> – 23368
	227

	n260 
	120 kHz
	22995 – <1> – 23166
	172

	
	240 kHz
	22996 – <2> – 23164
	169

	n261
	120 kHz
	22446 – <1> – 22492
	47

	
	240 kHz
	22446 – <2> – 22490
	45

	n263 [2,3]
	120 kHz
	24156 + 6 * N – 3 * floor((N+5)/18), N=0:137
	802

	
	480 kHz
	24162 + 24 * N – 12 * floor((N+4)/18), N=0:33
	769

	
	960 kHz
	24162 – <6> – 24954
	792

	[n264] [4]

	120 kHz
	24674 <3> 24959
	286

	
	480 kHz
	24677 <12> 24953
	277

	
	960 kHz
	24680 <6> 24950
	271



It should be noted that the new indication method should be applicable not only to n264, but also to n263 in FR2-2. If the proposal in [1] is adopted, it can not apply to n263. The reason is that for 120kHz, the number of GSCNs (802 as show in Table 1) included in n263 exceeds the product of 256 and the step size, wherein the step size is equal to 3 for 120kHz according to [1].  We propose using the reserved codepoints available for =14 in Table 13-17 of TS 38.213 to extend the range of  . Furthermore, due to TS 38.101-2/38.104 does not explicitly specify the step size of 120kHz/480kHz in n263,  so we cannot say the step size is given in tables of TS 38.101-2/38.104.
Proposal 1: For CD-SSB indication using NCD-SSB on synchronization raster, support the indicated GSCN of the indicated CD-SSB as . Adopt CR for 38.213 in [5].
· Wherein  = 3, 12 and 6 respectively for 120kHz, 480kHz and 960kHz in FR2-2
· For =14, use the reserved codepoints in Table 13-17 of TS 38.213 to extend the range of  to:       [-384, -383, …, -257, 257, …, 383, 384]

 Conclusion
[bookmark: _GoBack]In this contribution, we share our views on CD-SSB frequency indication using NCD-SSB for 52.6 GHz to 71GHz and provide the following proposal:
Proposal 1: For CD-SSB indication using NCD-SSB on synchronization raster, support the indicated GSCN of the indicated CD-SSB as . Adopt CR for 38.213 in [5].
· Wherein  = 3, 12 and 6 respectively for 120kHz, 480kHz and 960kHz in FR2-2
· For =14, use the reserved codepoints in Table 13-17 of TS 38.213 to extend the range of  to:       [-384, -383, …, -257, 257, …, 383, 384]
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