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1. [bookmark: _Ref492763289]Introduction
This contribution discusses our design for the sync raster UE should search for cell-defining SSB.
2. Indication of sync raster for cell-defining SSB
RAN1 #91 agreed to use SSB-subcarrier-offset for the indication of no associated RSMI for an SSB on the sync raster. Furthermore, it was agreed that if no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB: 
	Agreements:
· [bookmark: _Hlk505676441][bookmark: _Hlk503442804]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.



RAN1 AH1801 made the following conclusion:
	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 



Furthermore, two alternatives of signaling the next sync raster that UE should search for cell-defining SSB have been discussed:
· Alt. 1: Signaling an absolute GSCN in a frequency band.
· Alt. 2: Signaling an offset from a reference GSCN derived from the detected GSCN to the next GSCN in the same frequency band.
Note that some frequency bands are overlapped e.g., n20 and n28, or n38 and n41, or n77 and n78 for below-6GHz, or n257 and n258 for above-6GHz. Alt. 1 requires defining a common reference GSCN for overlapped frequency bands. A simple approach to define such common reference GSCN is to take the smallest GSCN of overlapped bands. However, since the new bands could be defined for NR in the future, defining a common reference GSCN for multiple bands is not future compatible. On the other hand, Alt.2 does not require defining a common reference GSCN for overlapped bands. In fact, a reference GSCN could be simply derived from the detected GSCN and network signals an offset from the reference GSCN to the next GSCN, which is future proof. 
Observation 1: Signaling an absolute GSCN requires a common reference GSCN for overlapped bands, which is not future compatible.
[bookmark: _Hlk506454172]Observation 2: Signaling an offset from a reference GSCN (derived from the detected GSCN) to the next GSCN does not require a common reference raster point for the overlapped bands.
For some frequency bands, there are 5kHz offsets based on the current RAN4 agreements. Due to this sync raster cluster, one of the raster within the sync cluster could be selected as the reference GSCN to signal the next GSCN. In particular, the reference GSCN can be computed at the network as
and at UE as

where  if M=-1:0:1 is defined and  otherwise.
Proposal 1: NR supports to signal an offset from a reference GSCN derived from the transmitted GSCN to the next GSCN. In particular, the reference GSCN can be determined at the network and UE as follows


where  if M=-1:0:1 is defined and  otherwise.

Proposal 2: gNodeB signals an offset from the reference GSCN to the next GSCN as , and UE determines  as .
Per TS 38.104, band 77 is the largest band with 619 GSCN values, which could be covered by using 3 reserved values of SSB subcarrier offsets and 8 bits of RMSI-PDCCH-Config. Furthermore, it would be beneficial to provide a reserved joint codeword to signal that there is no cell-defining SSB within the frequency band.
Proposal 3: Use a reserved codeword to signal no cell-defining SSB within a frequency band.
Proposal 4: The offset is expressed in terms of SSB-subcarrier-offset and RMSI-PDCCH-Config for below-6GHz
	SSB-subcarrier-offset index
	RMSI-PDCCH-Config
	

	24
	0, 1, …, 255
	1, 2, …, 256

	25
	0, 1, …, 255
	257, 258, …, 512

	26
	0, 1, …, 254
	513, 514, …., 767

	
	255
	Reserved

	27
	0, 1, …, 255
	-1, -2, …, -256

	28
	0, 1, …, 255
	-257, -258, …, -512

	29
	0, 1, …, 254
	-513, -514, …., -767

	
	255
	No cell-defining SSB within the frequency band



and for above-6GHz,
	SSB-subcarrier-offset index
	RMSI-PDCCH-Config
	

	14
	0, 1, …, 255
	1, 2, …, 256

	15
	0, 1, …, 254
	-1, -2, …, -255

	
	255
	No cell-defining SSB within the frequency band


[bookmark: _Hlk481654588]
Another aspect is that bands 38 and 41 overlap over the frequency ranges having either 900kHz or 1.44MHz sync raster. For these bands, UE would not know whether 900kHz or 1.44MHz sync raster is used. As the result, for a set of GSCNs, UE would need to detect the sync raster granularity. To avoid such blind detection, for these bands,  
Proposal 5: For below-6GHz, use the following table for GSCN whose associated sync raster is unknown to UE.
	SSB-subcarrier-offset index
	RMSI-PDCCH-Config
	
	Comments

	24
	0, 1, …, 255
	1, 2, …, 256
	When sync raster of 900kHz is used

	25
	0, 1, …, 255
	257, 258, …, 512
	

	26
	0, 1, …, 255
	-1, -2, …, -256
	

	27
	0, 1, …, 254
	-257, -258, …, -511
	

	
	255
	No cell-defining SSB within the frequency band
	

	28
	0, 1, …, 255
	1, 2, …, 256
	When sync raster of 1.44MHz is used

	29
	0, 1, …, 255
	257, 258, …, 512
	

	30
	0, 1, …, 255
	-1, -2, …, -256
	

	31
	0, 1, …, 254
	-257, -258, …, -511
	



3. Conclusion 
This contribution discusses our design on the next sync raster UE should search for cell-defining SSB. In particular, the following observations and proposals have been made:
Observation 1: Signaling an absolute GSCN requires a common reference GSCN for overlapped bands, which is not future compatible.
Observation 2: Signaling an offset from a reference GSCN (derived from the detected GSCN) to the next GSCN does not require a common reference raster point for the overlapped bands.

Proposal 1: NR supports to signal an offset from a reference GSCN derived from the transmitted GSCN to the next GSCN. In particular, the reference GSCN can be determined at the network and UE as follows
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