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Introduction
A new WI to introduce channel raster enhancements was agreed in [1]. The aim of this WI is to solve the issues found with the channel raster during the study on efficient bandwidth utilization [2]. In this paper we analyze an enhancement that addresses the problem identified in [1]. 
Discussion
Channel Raster Enhancements
During the study on efficient bandwidth utilization [2] it was found that the current channel raster definition for the bands with 100kHz raster does not support the placement of a narrower channel bandwidth within a wider channel bandwidth if the number of RBs of both channels is not even or odd (current raster definition does not support odd/even or even/odd number of RBs for nested channels). The issues arises from the fact that the channel raster to RE mapping given in Table 5.4.2.2-1 of TS 38.101-1 is different depending on whether the number of RBs in a channel is even or odd.
The offset between the channel raster mappings for even/odd channels is half an RB which is 90kHz with 15kHz SCS. The issue to be solved is to be able to place nested channels while maintaining the RB alignment between these channels. This can be done only by decreasing the channel raster granularity, however, it is highly desirable to limit the additional number of raster points to minimize the impact on existing designs and testing/validation. 
By decreasing the channel raster granularity to 50kHz, the problem of configuring nested channels can be solved as shown in Fig.1. This enables the placement of a narrower channel within a wider channel at an offset which is a multiple of 2.5RBs (450kHz). Considering that the minimum channel bandwidth granularity considered is 1MHz (~5RBs to maintain raster alignment), offsetting the channel centers by a multiple of 2.5RBs is always possible. The number of channel raster points would be doubled, however, this is the minimum number of added raster points to enable nesting of channels with odd/even number of RBs.
Observation 1: Decreasing the channel raster granularity to 50kHz will enable the nesting of channels with different bandwidths and odd/even number of RBs.
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Figure 1. Nested channels with 2.5RBs offset between channel centers.
This scheme can maintain backwards compatibility as one of the channels (the narrower or the wider one) can always be placed on the 100kHz channel raster. The newer channel deployed (either the wider or the narrower) would have to be placed on the newly introduced 50kHz raster point. Furthermore, this scheme is also forward compatible to adding new channel BWs which are not multiples of 5MHz (scope of SI in [2]). The newly added base station channel (e.g. 6MHz) can be placed on the new channel raster entries to enable legacy UEs to operate in an already existing channel (e.g. 5MHz) contained within the base station channel.
Observation 2: 50kHz channel raster granularity is forward compatible to adding new channel BWs which are not multiples of 5MHz.
The new channel raster points should be added to both UE and gNB specifications. The newly added raster points do not entail any changes to existing base stations and the gNB is always free to use any channel raster point from the specifications depending on the deployment.
Observation 3: The new channel raster points should be added to both UE and gNB specifications.
Sync Raster Issues
The sync raster was designed based on the channel raster granularity and the minimum channel BW supported in each band. For the bands with 100kHz channel raster and 5MHz minimum channel BW, the sync raster has a granularity of 1.2MHz with 3 different 100kHz offsets to enable subcarrier level alignment. This leads to a “gap” of 300kHz(distance between 2 consecutive channels on the same subcarrier grid) depicted in red in Fig. 2. A channel with minimum bandwidth  placed with the center in this 300kHz gap will not be covered by the sync raster. 
Observation 4: The sync raster would not cover all the channels in the band if the channel raster granularity is decreased.


Figure 2. Sync raster granularity and minimum channel coverage.
Based on observation 4 it can be seen that sync raster changes would be needed to accommodate new channel raster points. This is undesirable because newly added sync raster points are not backwards compatible and the initial system acquisition latency would increase.
Observation 5: Changes to the sync raster would not be backwards compatible and would increase initial system acquisition latency.
If the channel raster granularity is decreased to 50kHz, the narrower channel can always be placed on at least two different symmetrical offsets relative to the center of the wider channel. For example, in Figure 1, the 5MHz channel is placed at a positive offset of 450kHz relative to the center of the 10MHz channel. This channel could also be placed at a negative offset of 450kHz and RB alignment would still be maintained. The distance between these two possible channel placements is 900kHz(5 RBs). As the sync raster granularity is 1.2MHz, one of these offsets will always fall within the coverage of the sync raster. If the wider channel is at least 1MHz wider (5 RBs) then it is always possible to place the narrower channel such that the SSB can be placed on the sync raster.
Observation 6: Decreasing the channel raster granularity to 50kHz will enable the placement of a narrower channel within a wider channel without making changes to the sync raster.
Conclusion
In this paper we analyzed the issues with the 100kHz channel raster and RE to channel raster mapping. We presented a solution that enables the placement of narrower channels within wider channel with minimum changes to the channel raster. We made the following observations:
Observation 1: Decreasing the channel raster granularity to 50kHz will enable the nesting of channels with different bandwidths and odd/even number of RBs.
Observation 2: 50kHz channel raster granularity is forward compatible to adding new channel BWs which are not multiples of 5MHz.
Observation 3: The new channel raster points should be added to both UE and gNB specifications.
Observation 4: The sync raster would not cover all the channels in the band if the channel raster granularity is decreased.
Observation 5: Changes to the sync raster would not be backwards compatible and would increase initial system acquisition latency.
Observation 6: Decreasing the channel raster granularity to 50kHz will enable the placement of a narrower channel within a wider channel without making changes to the sync raster.
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