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Introduction
During email discussion after RAN1#91 meeting, the following were agreed on the indication of SSB sync raster if no RMSI is present: 
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.
During RAN1# AH 1801 meeting, the following were concluded regarding signaling the valid sync raster [1]:
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 

In this contribution, the details of sync raster indication signaling in PBCH are discussed. 
Discussion
It was concluded that the sync raster indication is only for the same frequency band. For the practical deployment, the different carriers belonging to the same frequency band may be allocated to different operators. In practice, the network of an operator will not indicate a sync raster located in the carriers allocated to other operators. The issue was raised in last meeting that the SSB searching of UE will be restricted to the carriers of the same operator, considering the ‘self-contained’ sync raster indication. As shown in figure 1, if a roaming UE detects a non cell-defining SSB 1 in carrier A of operator A, the network of operator A will indicate cell-defining SSB 2 or SSB3 located in the carrier A and C of operator A. However, the UE may not have the chance to search SSBs in carrier B of operator B, which is not the case of blindly searching without sync raster indication. Assume that UE will search SSB on the sync raster from low to high frequency in a band. As shown in figure 1, if the UE detecting non cell-defining SSB1 is indicated to detect cell-defining SSB 3 in carrier C, UE may skip the searching of SSBs in carrier B. It is not preferred for a roaming UE. 



Figure 1 Cell-defining SSB indication within the range of same carrier
To address the issue discussed above, the range of indicated sync raster should be restricted to not override the sync raster located in the frequency of other operators. In figure 1, if the range of indication is restricted to carrier A, when there is no cell-defining SSB in carrier A, UE can search carrier B first, instead of indicated carrier C. 
Therefore, the range of sync raster indication should be defined for the details of indication signaling. There are two cases for the indication:
· There is no cell-defining SSB in a frequency range
In this case, the range can be indicated through 8 bits RMSI PDCCH information. The reserved code points in the SSB-subcarrier-offset can indicate the absence of cell-defining SSB in the range and RMSI simultaneously.  The signaling of range can indicate one or several sub bands in the same frequency band. For example, the 8 bits RMSI PDCCH information can indicate a bitmap of sub bands where there is no cell-defining SSB located. Furthermore, the SSB-subcarrier-offset and RMSI PDCCH information can jointly indicate the above mentioned information. Then, UE can skip the search of frequency range, and power consumption can be saved. 
· There is cell-defining SSB in a frequency range
If network indicates the location of a cell-defining SSB, it should be within a frequency range to avoid overriding some frequency ranges used by other operators. The valid sync raster is still signaled using 8 bits RMSI PDCCH information. The frequency range can be indicated implicitly or explicitly. If explicitly, the SSB-subcarrier-offset and RMSI PDCCH information can jointly or separately indicate the range and exact location of cell-defining SSB. 
Proposal 1: UE should be indicated a frequency range, and the information that there is or there is not valid sync raster within the frequency range. 

Synchronization raster to SS block resource element mapping is shown in Table 5.4.3.2-1 in [2]. 

Table 5.4.3.2-1: Synchronization Raster to SS block Resource Element Mapping
	
Resource element index 
	0

	
Physical  resource block number  of the SS block

	




The frequency position of the frequency raster of SS block is defined as SSref with corresponding number GSCN, as shown in Table 5.4.3.1-1 in [2]. As shown in the table, the interval of sync raster is smaller than the bandwidth of SS block. The interval between the sync raster of detected SS block and the indicated sync raster should be larger than the bandwidth of SS block. Otherwise, no SS blocks will actually exist in the indicated sync raster. 

Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS_Block frequency position
	Range of SSREF

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832] 

	2400-24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]



Proposal 2: The interval between the sync raster of detected SS block and the indicated sync raster should be larger than the bandwidth of SS block.  

Conclusion
In this contribution, the details of sync raster indication scheme in PBCH is discussed. The frequency range of related to the valid sync raster is proposed to be signaled to UE. The following are proposed.
Proposal 1: UE should be indicated a frequency range, and the information that there is or there is not valid sync raster within the frequency range. 
Proposal 2: The interval between the sync raster of detected SS block and the indicated sync raster should be larger than the bandwidth of SS block.    
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