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1. Introduction
It has been determined to enhance support in 5G NR wireless communication systems using dedicated spectrum that is less than 5 MHz in FR1. Support for such uses may be of particular benefit in, e.g., future railway mobile communication system (FRMCS) contexts and spectrum re-farming. From the System Parameters point of view, the main question is still what will be the new synchronization raster for this specific capability.
Several agreements have been reached in RAN4#107. However, one topic we deem essential from an implementation point of view should be still treaded by RAN1: to create an early indication so legacy UEs cannot possibly camp in new sub-5MHz cells.
2. Discussion
From the UE point of view, the raster entries/raster points of a synchronization raster enable UE acquisition for purposes of accessing a cell. This may occur through the monitoring, by the UE, of one or more raster points of the synchronization raster until an SSB is detected on one of the raster points. Current definition in 38.101-1 is given below.
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As discussed in previous meetings, to limit the impact to any legacy UEs in the same frequency range, it would be helpful if there is sufficient differentiation for a legacy UE not to attempt to access a new sync raster for sub-5MHz UEs. Of course, it would be beneficial if there is enough distinction for a legacy UE to refrain from attempting to access a new sync raster for sub-5MHz UEs to minimize the impact on any legacy UEs in the same frequency range. If this is to happen, it would be a waste of energy and resources for a legacy UE and might potentially have an adverse effect on initial access KPIs.
Observation #1: It would be beneficial if there is enough distinction for a legacy UE to refrain from attempting to access a new sync raster for sub-5MHz UEs to minimize the impact on any legacy UEs in the same frequency range. 
Observation #2: If legacy UEs have a reasonable chance to camp in sub-5MHz cells, it would be a waste of energy and resources for a legacy UE and might potentially have an adverse effect on networks’ initial access KPIs.
To provide this differentiation between legacy and a new finer sync raster, RAN4 perspective is that 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. However, the frequency separation between raster points is still relatively small.
Since there is little specification effort in create a logical differentiation between legacy SSBs and sub-5MHz SSBs, RAN4 should send an LS to RAN1 for them to find an appropriate mechanism. From a UE implementation point of view, it is useful to get early indication, since the problem exists. As RAN4, we cannot rely on the assumption that all possible legacy implementations will be fine, since even though the sync rasters might not overlap, the bandwidth of SSBs will.
Proposal #1: Send LS to RAN1 to describe the problem and to consider an early indication to avoid legacy UEs camping on the cells with less than 5MHz operation.
In addition, we believe that RAN1 should consider that once a legacy UE successfully decodes the wrong MIB, a legacy UE would waste a lot of time and power until SIB is decoded, and only then learn that the UE camped on the wrong cell. Hence, we believe that this LS to RAN1 should also request for a pre-MIB mechanism rather than a post-MIB mechanism (e.g. a flag in MIB). This is, we should request a mechanism to a legacy UE prior to any LLR combining / MIB decoding attempt.
Observation #3: An early indication mechanism should operate prior to MIB decoding. Once a legacy UE successfully decodes the wrong MIB, a legacy UE would waste a lot of time and power until SIB is decoded, and only then learn that the UE camped on the wrong cell.
Proposal #2: Request RAN1 to consider an early indication that operates pre-MIB, i.e. i.e. prior to any LLR combining / MIB decoding attempts, to avoid legacy UEs the problem of excessive power consumption.
Based on the previous analysis [3], one way to have sufficient differentiation for a legacy UE not to attempt to access a new sync raster for sub-5MHz UEs was to add small differences to SSB/PBCH to avoid unnecessary PBCH demodulation. We still believe this is a useful feature, in the case the frequency separation between legacy raster points and new raster points is not enough to account for partial overlap / local oscillator related uncertainty, specially during the initial access stage.
3. Conclusion
A summary of our proposals and observations are listed below:
Observation #1: It would be beneficial if there is enough distinction for a legacy UE to refrain from attempting to access a new sync raster for sub-5MHz UEs to minimize the impact on any legacy UEs in the same frequency range. 
Observation #2: If legacy UEs have a reasonable chance to camp in sub-5MHz cells, it would be a waste of energy and resources for a legacy UE and might potentially have an adverse effect on networks’ initial access KPIs.
Proposal #1: Send LS to RAN1 to describe the problem and to consider an early indication to avoid legacy UEs camping on the cells with less than 5MHz operation.
Observation #3: An early indication mechanism should operate prior to MIB decoding. Once a legacy UE successfully decodes the wrong MIB, a legacy UE would waste a lot of time and power until SIB is decoded, and only then learn that the UE camped on the wrong cell.
Proposal #2: Request RAN1 to consider an early indication that operates pre-MIB, i.e. prior to any LLR combining / MIB decoding attempts, to avoid legacy UEs the problem of excessive power consumption.
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Table 5.4.3.1-1: GSCN parameters for the global frequency raster

Frequency range SS Block frequency position SSrer GSCN Range of GSCN
0 — 3000 MHz N * 1200kHz + M * 50 kHz, 3N + (M-3)/2 2—-7498
N=1:2499, M € {1,3,5} (Note 1)
3000 — 24250 MHz 3000 MHz + N * 1.44 MHz 7499 + N 7499 — 22255
N =0:14756

NOTE 1: The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.





