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Introduction
In RAN4 106 meeting, the following was captured in the WF[1]:
	Issue 2-7: Finer synchronization raster for 3 MHz channel bandwidth
· Option 1: 100 kHz synch raster, same as channel raster
· Option 2: 600 kHz + N * 1200 kHz + M * 50 kHz, N ϵ {1:2499}, M ϵ {1,3,5} plus 120 kHz + N * 1200 kHz + M * 50 kHz, N ϵ {1:2499}, M ϵ {1,3,5}
· Option 3: 120 kHz + N * 600 kHz + M * 50 kHz, N ϵ {2:4999}, M ϵ {1,3,5}
· Option 4: N * 600 kHz + M * 50 kHz, N ϵ {1:4998}, M ϵ {1,3,5}
· Option 5: N * 1200 kHz + M * 50 kHz, N ϵ {1:2499}, M ϵ {1,3,5,7,9,11}


In RAN Plenary 99 meeting two LS were issued that are of great importance for our discussion. In [2], it was mentioned that legacy UEs can operate in some of the operating bands of this WI and in others, there will not be a legacy UE. For example in band n85, which is added to the WID in the same meeting, other legacy UEs could operate, but in n100, which is a dedicated band for RMR applications, no legacy UE is operating. Moreover, since coexistence with legacy UE was approved, it was required to differentiate the sync rasters of the legacy and these specific UEs. This could avoid legacy UE confusion on detection of punctured PSS/SSS. In [3] the PBCH transmission bandwidth is agreed as 12 PRBs for a 3MHz CBW in band n100 (PSS/SSS and PBCH have the same PRB size). For other bands of this WI (n26, n28, n85, n106 (previously n8)) the PBCH PRB size choice between 12 or 15 is left to RAN1 decision. For a 5MHz CBW (over all the bands covered by this WI), no SSB puncturing would be needed as the PBCH transmission BW is set to 20PRBs.     
In the following sections we will present our view on the synchronization raster of choice for 3MHz.
Discussion
In the previous meeting we had proposed the option 5, which consisted on adding other SS raster points (M) within every large step (1200 KHz). This option had low impact on the spec as it was in the continuity of the SS raster that has already been defined. However since RAN Plenary asked for SS raster separation between the legacy UEs and these specific UEs, we need to have another raster design. 
Sync raster for a 3MHz CBW.
As explained in the Introduction section, 12 PRB was agreed for a punctured PBCH, which is equal to the PSS/SSS PRB size, in band n100 as shown in Figure 1. The maximum transmission bandwidth is set to 15PRBs (with 142.5 KHz GB). For an un-punctured SS block in TS 38.104, synchronization raster to SS block resource element mapping has been set to RE number 120, which is the middle of the SS block. In other word the GSCN number (SSref) points to the middle of the SS block. So in punctured SSB, we shall also refer to the center of the SS block as the SSref point. Therefore, SSref would point to RE 72 and 90, in case of SSB size equals to 12 PRBs and 15 PRBs, respectively 
Observation1: Set the synchronization raster to SS block resource element mapping as 72 RE and 90 RE, in case of SSB size equals to 12 PRBs and 15 PRBs, respectively. 
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Figure 1 Puncturing a 20 PRBs SS block into 12 PRBs.
In TR 38.817.01 the Sync raster step size higher limit is set by: 
		ΔFSC,Raster ≤ BWConfig – BWSS + ΔFCH,Raster
Where ΔFSC,Raster, is the sync channel raster spacing, BWConfig,Tx BW configuration, BWSS is the bandwidth of the SS block and ΔFCH,Raster is the channel raster spacing. In Table 1 upper limit of the ΔFSC,Raster is shown for different PRB sizes (12, 15 PRB).
	BWConfig
	BWSS
	ΔFSC,Raster Max
	ΔFSC,Raster

	2.7 MHz (15 PRB)
	2.16 MHz (12 PRB)
	640 KHz
	600 KHz

	2.7 MHz (15 PRB)
	2.7 MHz (15 PRB)
	100 KHz
	100KHz (similar to Channel raster and sync raster of LTE )



Similar analysis was shown in [4] which yielded to option 4 for an SSB size of 12 PRBs and 100 KHz for an SS size of 15 PRB. Since the sync raster of the legacy UEs and these UEs should be differentiated, it is better to add 300 KHz of offset to the option 4 to avoid collision of this sync raster and the legacy sync raster every two steps. The 300 KHz offset is proposed since the legacy sync raster point M=5, is placed at 250 KHz of the raster step. 
Since SSB size of 15 PRBs is not precluded for bands n26, n28, n85, n106, a similar SS raster as channel raster (100 KHz) can be considered, Currently as the number of bands dedicated to these specific UEs are limited, the excess time of the initial SSB search is manageable, however if the number of operation bands of these UEs are to be increased in the future, the initial SSB search time will be increased quickly. So this SS raster is not future proof. 
Proposal 1: For 12 PRB SS blocks, add 300 KHz of offset to the option 4 to avoid collision of this sync raster and the legacy sync raster every two steps.
 		300 KHz+ N * 600 kHz + M * 50 kHz, N ϵ {1:4998}, M ϵ {1,3,5}
Proposal 2: for 15 PRB SS block, a SS raster of 100 KHz can be considered. If the number of operation bands of these UEs are to be increased in the future, the initial SSB search time will be increased quickly. So this SS raster is not future proof.    

Conclusion
Observation1: Set the synchronization raster to SS block resource element mapping as 72 RE and 90 RE, in case of SSB size equals to 12 PRBs and 15 PRBs, respectively. 
Proposal 1: For 12 PRB SS blocks, add 300 KHz of offset to the option 4 to avoid collision of this sync raster and the legacy sync raster every two steps.
 		300 KHz+ N * 600 kHz + M * 50 kHz, N ϵ {1:4998}, M ϵ {1,3,5}
Proposal 2: for 15 PRB SS block, a SS raster of 100 KHz can be considered. If the number of operation bands of these UEs are to be increased in the future, the initial SSB search time will be increased quickly. So this SS raster is not future proof.    
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