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1	Introduction
In RAN4#85 meeting in Reno, WF on SS raster [8] is agreed and the technical specifications have been implemented in [1-3].
There are remaining issues on SS raster in the following.
1) There are tentative assumptions in square brackets in clause 5.4.3 of [1-3], which shall be finalized.
2) RAN1 has agreed RMSI CORESET [9] and PRB grid [10], which need to be checked if it is consistent with RAN4 agreements on SS raster and channel raster.
3) It has not been discussed if and how UE needs to distinguish the SS raster points, which is as close as ±5kHz.
In this paper, we discuss the above open issues on SS raster.

2	Discussion
1) Tentative assumptions on GSCN
The range of GSCN is tentatively defined in Table 5.4.3.1-1 and Table 5.4.3.3-1 in [1-3] for all frequency ranges and frequency bands. However, the numbers are not correctly defined yet. The synchronization frequencies defined by
   N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
must be extended to cover the entire band n7 whose upper end is 2690 MHz because its minimum channel bandwidth is 5 MHz. Furthermore, the first and last SS entries of some bands are not correctly captured in the tables, considering that the SSB bandwidth of 20 PRBs must fit within the bands.

Observation 1: GSCN tables need to be updated with the correct frequency and GSCN entries.

2) RMSI CORSET and PRB grid

RAN1 asked RAN4 to check the agreement on RMSI CORESET [9]. RAN1 also informed about the agreements on PRB grids [10], in which RAN1 has indicated that the number of float sync bits are increased from 4 to 5 for FR1 to handle the float sync of 30kHz numerology with 15kHz SS SCS. For FR2, the float sync of 4 bits are maintained by assuming the float sync is counted in RMSI numerology.

Observation 2: Float sync offset is based on 15kHz SCS for FR1 but is based on RMSI numerology for FR2.

It is not clear why 5 bits are required for float sync in FR1 while not used in FR2. As far as indicated in [9], no staggered 30kHz grid for RMSI/CORESET/PDSCH is illustrated relative to SS grid, i.e., SSB and RMSI are subcarrier grid aligned for the same numerology. Thus, it is sufficient to redefine float sync counted in RMSI numerology for FR1 as well. RAN4 would like to RAN1 to confirm RAN4 understanding of the float sync bits are correct or not.

Observation 3: 4-bit float sync looks sufficient also for FR1.

Proposal 1: Send LS to RAN1 to check if FR1 float sync structure can be aligned with FR2.
 
3) +/-5kHz offset identification in SS raster cluster

SS raster has been agreed to be multiples of 900kHz with a possible ±5kHz offset [8]. Three raster points are close to each other; thus it is not clear how UE can distinguish the raster points after acquiring the sync signal. The initial frequency error of the UE's local oscillator is larger than 5kHz in typical VCO without any temperature compensation and synchronization reference. Thus, the absolute frequency of SS may be ambiguous among these three close raster points. For comparison, in NB-IoT in-band and guard band operation, the frequency offset between the NB-IoT carrier centre and the 100 kHz raster is signaled as ChannelRasterOffset-NB-r13 [11] to mitigate the similar issue.

If UE is not aware of a 5kHz offset, its time base will be inaccurate. Thus, it is required for UE to correctly understand the locked frequency in the initial acquisition.

Observation 4: Ambiguity of ±5kHz SS frequency offset in the initial cell acquisition needs to be resolved.


There are several possible ways to handle this issue.

a) UE blindly detects 5kHz offset monitoring the baseband clock drift or phase rotation.
b) UE detects 5kHz offset using other reference signal such as GNSS
c) ARFCN is signaled in system information or other higher layer means
d) 5 kHz offset is signaled in RSMI using remaining spare bits

Option a) may work but the performance of such algorithm is not studied yet. It is FFS how reliable the estimation is.
Option b) requires GNSS (or other sync reference) but UE is not always in GNSS coverage. It is unclear how much frequency error remains in the initial cell acquisition.
Option c) involves higher layer which imposes some delay.
Option d) is the most straightforward and reliable way (without delay) to indicate ±5kHz offset. For FR1, there are some remaining bits in RMSI (for further check by RAN1). We encourage RAN1 to check the feasibility of using 2 bits for offset indication.
[bookmark: _GoBack]Thus we propose to check the feasibility of Option d) with RAN1.
Proposal 2: Send LS to RAN1 to check the feasibility of using RMSI for sync offset indication.

3	Conclusion

In this paper, remaining open issues of SS raster are discussed. The following observations and proposals are concluded. 

Observation 1: GSCN tables need to be updated with the correct frequency and GSCN entries.

Observation 25: Float sync offset is based on 15kHz SCS for FR1 but is based on RMSI numerology for FR2.

Observation 3: 4-bit float sync looks sufficient also for FR1.

Proposal 1: Send LS to RAN1 to check if FR1 float sync structure can be aligned with FR2.

Observation 4: Ambiguity of ±5kHz SS frequency offset in the initial cell acquisition needs to be resolved.

Proposal 2: Send LS to RAN1 to check the feasibility of using RMSI for sync offset indication.
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