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1. Introduction
In [1][2], RAN plenary concludes that the legacy UE may exist in the band where less than 5MHz feature is planned to be deployed, and also give the guidance on PBCH transmission bandwidth. In this contribution, we further provide our views on how to design the sync raster for the new CBW.
2. Discussion
2.1 Sync Raster for 3MHz 
In [1], RAN plenary confirmed that: 

RAN Plenary has discussed question 1 on legacy bands and UE operation, and concluded the following:
· In some bands where the <5MHz feature is planned to be deployed there may be legacy NR UEs, whereas in others there are no legacy NR UEs. 
· In order to limit the impact to any legacy UEs in the same frequency range, it would be helpful if the sync raster can be differentiated for the less-than-5MHz channels. 
· It is assumed that UE support of the <5MHz feature is band-specific and optional.

This means that if the sync raster for <5MHz share the same point with legacy UE, the legacy UE can receive the signal of new CBW at cell search stage even though the UE can not decode it successfully, which will significantly increase the cell search delay and power consumption of legacy UE.  

Observation 1: Deploy the <5MHz feature in the band where the legacy UE eexists will risk impairing its performance, e.g., increasing the cell search delay and power consumption. 

In order to minimize the above impact, a solution to prevent the legacy UE access to the new dedicated network is necessary. From RAN4 perspective, the easiest way is to design a set of new sync raster for 3MHz, and the legacy UE will not perform cell search on these points.

Proposal 1: Define a set of new sync raster for 3MHz that is completely different from legacy UE. 

In the last meeting, we agreed that the maximum transmission bandwidth for 3MHz is 15 PRBs, but the sync raster design needs more feedback on the details of PBCH. In [2], RAN plenary conclude that:

· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.

The rationale of sync raster design is to ensure any PBCH within the band can be found by UE, and in R15, a formula to decide the granularity was proposed [3]:



Figure 1 Illustration of RB based sync raster granularity

It is noted that the 1RB here should be replaced by 100kHz to align with the legacy raster design, so the granularity should no larger than 640 kHz. In [4], several possible raster formulas were proposed:

· 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}

Based on the previous analysis, option 3 is the most suitable method which add 120 kHz additional offset to prevent the access of legacy UE. However, one more issue needs to be considered here is the frequency error of UE and in initial access stage, the LO error can be up to 10 ppm and the new sync raster should leave enough margin for this, otherwise the legacy UE may still try to access to the dedicated network.

Observation 2: Frequency error of UE (e.g., 10ppm) need to be considered in new sync raster 

When take this error into account, 120 kHz offset is not enough and one example is shown in Figure 2:



Figure 2 Example for option 3 sync raster

Apparently, the minimum spacing between legacy raster and option 3 raster is only 20 kHz which is too strict for UE, so our view here is the additional offset can be change to 240kHz.

Proposal 2: The new sync raster of 3MHz can be: 240 kHz + N * 600 kHz + M * 50 kHz, N ϵ {2:4999}, M ϵ {1,3,5}
2.2 Sync Raster for 5 MHz
In [2], the PBCH transmission bandwidth in 5MHz is confirmed:
· For the 5MHz channel bandwidth:
· PBCH transmission bandwidth is 20 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
The PRB number is exactly same as legacy PBCH, and the use case that CBW between 3MHz and 5MHz is deployed in n100 for FRMCS where is no legacy UE exist, so we think current sync raster can be reused.

Proposal 3: For 5MHz, current sync raster can be reused.
3. Conclusion
In this contribution, we provide our views on sync raster design for new CBW and our proposals are listed below:
Observation 1: Deploy the <5MHz feature in the band where the legacy UE exist will risk impairing its performance, e.g., increase the cell search delay and power consumption. 

Observation 2: Frequency error of UE (e.g., 10ppm) need to be considered in new sync raster 

Proposal 1: Define a set of new sync raster for 3MHz that is completely different from legacy UE. 

Proposal 2: The new sync raster of 3MHz can be: 240 kHz + N * 600 kHz + M * 50 kHz, N ϵ {2:4999}, M ϵ {1,3,5}
Proposal 3: For 5MHz, current sync raster can be reused.
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