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1. Introduction
In the last meeting, two possible definitions for 3MHz CBW were summarized:

· Option I: N * 600kHz + M * 50 kHz + A kHz, N ϵ {1:2499}, M ϵ {1,3,5}, A = TBD.
· Option II: N * 100 kHz + B kHz, N ϵ {9206:1:9232}, B = TBD.
<Way forward/Agreement>
Evaluation of the proposals will be made based on the following metrics to select one option or have both options for different SSB transmission bandwidths in different bands. 
· Minimize number of sync-raster points to cover all possible channel raster points.
· Maximize distance between legacy sync-raster points and new sync-raster points.
· The target of new sync raster design is for UE to differentiate the new sync raster from the legacy sync-raster
· Better facilitate the additional sync-raster points for 12, 15 and 20 PRBs PBCH transmission bandwidth.
· Better aligned with PBCH design in RAN1

In this contribution, we further provide our views on how to design the sync raster.
2. Discussion
2.1 3MHz sync raster in band n100
The band n100 is a dedicated band that is used for RMR and no legacy UE exists, so for this band, only the granularity value matters. In the previous meeting, 15RB is agreed as the maximum channel bandwidth and the PBCH transmission bandwidth is 12 RB. Under this assumption, the 600KHz can be the minimum granularity to ensure any 3MHz CBW can find at least one sync raster. Compared to 100KHz granularity, 600KHz can help UE save more energy during the initial access.

Observation 1: 600KHz granularity sync raster is more friendly to UE for energy saving.

However, in [2], narrower channel bandwidth, i.e., 12RB, is proposed to avoid the complexity of GSM-R network redesign. Under this assumption, since the channel bandwidth is equal to the PBCH transmission bandwidth, only 100kHz granularity sync raster is feasible.

[bookmark: _Hlk134978107]Observation 2: If 12 RB maximum transmission channel bandwidth need to be considered in n100 to avoid the complexity of GSM-R network redesign, only sync raster with 100kHz granularity is feasible.
 
Based on the observations above, we think it is better to define both 100KHz and 600KHz granularity sync raster for n100, to let both UE and NW can get the benefit. 

Proposal 1: Both 100kHz and 600kHz granularity sync rater should be defined for 3MHz CBW in band n100.


2.2 3MHz sync raster in bands other than n100
For the band other than n100, the legacy UE may exist so we should first focus on the offset between legacy sync raster and the new sync raster to prohibit the access attempt which will bring unnecessary power consumption for legacy UE. Considering the frequency error of LO, which is typically ±10~20ppm, at least 20kHz at 1GHz is required to distinguish different sync rasters. Considering we still need some margin in UE design, we think 40kHz is enough.

Observation 3: The frequency error of LO needs to be considered for offset value design.

Proposal 2: The distance between the legacy sync raster and the new sync raster should be no less than 40kHz. 

However, the analysis above is only feasible when PBCH transmission bandwidth is 12 PRB and sync raster granularity can be 600kHz. If the PBCH transmission bandwidth in these band should be 15PRB which depend on the RAN1 discussion, only 100KHz is feasible, and under such condition, the maximum distance between legacy and new sync raster is 25kHz, which may not be enough for UE to differentiate different sync raster.

Observation 4: When PBCH transmission is 15PRB, only 100kHz sync raster is feasible and under this condition, UE may hard to distinguish legacy and new sync rasters since the distance between them is too small.

So we think it is better to inform RAN1 that from RAN4 perspective, in the bands other than n100, the PBCH transmission bandwidth also suggest to be 12 PRB.

Proposal 3: Send LS to RAN1 to suggest that the PBCH transmission bandwidth also should be 12 PRB in bands other than n100 from RAN4 perspective. 

Otherwise, some additional schemes in the physical layer may be needed to solve the legacy UE issue. 
3. Conclusion
In this contribution, we provide our view on new sync raster design and the proposals are listed below:
Observation 1: 600KHz granularity sync raster is more friendly to UE for energy saving.

Observation 2: If 12 RB maximum transmission channel bandwidth need to be considered in n100 to avoid the complexity of GSM-R network redesign, only sync raster with 100kHz granularity is feasible.

Observation 3: The frequency error of LO needs to be considered for offset value design.

Observation 4: When PBCH transmission is 15PRB, only 100kHz sync raster is feasible and under this condition, UE may hard to distinguish legacy and new sync rasters since the distance between them is too small.

Proposal 1: Both 100kHz and 600kHz granularity sync rater should be defined for 3MHz CBW in band n100.


Proposal 2: The distance between the legacy sync raster and the new sync raster should be no less than 40kHz.
 

Proposal 3: Send LS to RAN1 to suggest that the PBCH transmission bandwidth also should be 12 PRB in bands other than n100 from RAN4 perspective. 
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