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Introduction
A WF listing different options was agreed in [2]. In this paper we discuss some of the options listed in [2]. 
Discussion
Channel Raster Enhancements/Changes (Approach 1 in [2])
The options for channel raster enhancements/changes proposed in RAN4#106-bis are listed below:
· Option 1: 5 kHz
· Option 2: 10 kHz
· Option 3: 15 kHz
· Option 4: 20 kHz
· Option 5: 50 kHz
Out of the proposed options, Option 3 and Option 4 do not meet the basic requirement in the current WI of enabling the placement of a narrower channel within a wider channel. For this basic requirement to be met, the distance between the channel centers has to be a multiple of 90kHz(1/2 RB with 15kHz SCS). 
Observation 1: Option 3(15kHz) and Option 4(20kHz) do not enable the placement of a narrower channel within a wider channel.
Option 1, 2 and 5 all enable the placement of a narrower channel within a wider channel. These options lead to a tradeoff between flexibility of channel placement and number of added channel raster points(design complexity). Better flexibility is desirable, however, the placement of a narrower channel within a wider channel will have some other restrictions in practice, such as the narrower channel having to cover the cell defining SSB. Option 1 and Option 2 will lead to a 20x or 10x increase in the number of channel raster points. This will lead to an increase in design complexity of the frequency planning at the UE without any clear advantage. Also, not all these channel raster points can be used in practice since some of the channels placed on these channel raster entries will not be covered by the sync raster as explained in [3].
Option 5 will lead to only a 2x increase in the number of channel raster points. While some channel placement flexibility might be lost, it is not clear that this flexibility is needed in practice anyway considering the restrictions discussed above. Option 5 enables the placement of any channel placed on the newly added raster entries such that it is covered by the sync raster as explained in [3].
Observation 2: Option 1,2 and 5 all enable the placement of a narrower channel withing a wider channel.
Observation 3: Options 1 and 2 lead to an increase of 20x/10x of the number of valid channel raster points.
Proposal 1: Introduce new channel raster entries with 50kHz granularity.
Regarding whether the channel raster should be specified for the UE or base station, it should be specified for both to enable forward compatibility. If a new channel BW is added to the specifications, in order to enable the placement of the new channel within/on top of the legacy channel while maintaining the legacy channel on a legacy channel raster entry, the new channel would have to be placed on a new channel raster entry at the base station side also.
Proposal 2: The new channel raster entries should be specified for both UE and base station.
Regarding the coverage of the changes, this should be based on operator request to minimize the changes. As this issue was not brought up until recently, the placement of a narrower channel within a wider channel seems to be a corner case that only applies to a few operators/deployments in the FDD bands which use the 100kHz “legacy” raster. This approach would minimize the UE changes and potentially lead to a faster adoption of this feature.
Proposal 3: The channel raster changes(additions of new channel raster entries) should be based on operator requests.
No new channel raster entries (Approach 2 in [2])
Multiple options are listed in the WF under this approach, however, they all suffer from some fundamental problems. In our opinion, the RAN4 specifications are very clear that the RF requirements apply based on the condition that the channel(for both UE and BS) are placed on a valid channel raster entry given in Table 5.4.2.3-1 of TS 38.101-1 or -2. An “off raster” placement will violate one of the basic principles of the RAN4 specifications under which the requirements apply. Also, for testing of the UE RF requirements, the channel raster position is needed to enable the placement of the actual Tx/Tx bandwidth. 
Observation 4: UE/gNB RF requirements apply based on the condition that the channel is placed on a valid channel raster entry. 
Observation 5: “Off raster” placement would violate one of the basic principles of the RAN4 requirements.
Some of the proposal in [2] would apply only in RRC connected state or only if the channel BW is configured through a specific procedure. Some arguments were presented that some of the requirements (e.g. UE RF requirements) would apply only if the UE channel BW is configured through SIB1. We would like to point out the UE has to meet the same RF requirements (some of these requirements are even regulatory) irrespective of how the UE channel BW is configured. The RAN4 requirements apply irrespective of the procedure used to configure the channel BW.
Observation 6: The same UE RF requirements apply irrespective of how the UE channel BW is configured. 
Some arguments used in previous meetings are based on the fact the any frequency on the NR-ARFCN should be a valid frequency to place a channel. However, the NR-ARFCN was chosen such that it only provides a set of frequency points used in signaling. The NR-ARFCN definition in 38.101-1/2 is as follows: “The global frequency channel raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements.” The 5kHz granularity for the low bands was chosen to enable signaling flexibility.
Observation 7: “The NR-ARFCN is only used for signaling of different frequency positions, it is not the actual channel raster.”
The NR-ARFCN is not used directly to signal the UE channel placement, the UE channel placement is signaled through the frequency position of point A and offset to carrier.
Observation 8: NR-AFRCN is not used to signal directly the UE channel raster entry/placement. The UE channel placement is signaled indirectly. 
Another argument used in the previous meetings to justify the channel placement “offraster” was that this is enabled by the RRC specifications (TS 38.331). Different 3GPP specifications work together, only one of the specifications cannot be used just by itself. The RRC specifications allows the configuration of many parameters in many different ways, however, this does not mean that all configurations have to be supported in the RAN4 specifications(or other specs). For example, the RRC signaling allows the configuration of intra-band “overlapping” CA, however, this is not supported by the RAN4 specification. 
Observation 9: The RRC specifications (TS 38.331) do not “supersede” the RAN4 specifications. Not any possible RRC parameter configuration is defined/supported by the RAN4 specifications.
Conclusion
In this paper we analyzed the issues with the 100kHz channel raster and RE to channel raster mapping. We presented an analysis of the Options based on approach 1 in [2] and made the following observations and proposals: 
Observation 1: Option 3(15kHz) and Option 4(20kHz) do not enable the placement of a narrower channel within a wider channel.
Observation 2: Option 1,2 and 5 all enable the placement of a narrower channel withing a wider channel.
Observation 3: Options 1 and 2 lead to an increase of 20x/10x of the number of valid channel raster points.
Proposal 1: Introduce new channel raster entries with 50kHz granularity.
Proposal 2: The new channel raster entries should be specified for both UE and base station.
Proposal 3: The channel raster changes(additions of new channel raster entries) should be based on operator requests.
We also made the following observations for the options based on approach 2. These options are not technically feasible and not covered by the scope of the current WI [4]
Observation 4: UE/gNB RF requirements apply based on the condition that the channel is placed on a valid channel raster entry. 
Observation 5: “Offraster” placement would violate one of the basic principles of the RAN4 requirements.
Observation 6: The same UE RF requirements apply irrespective of how the UE channel BW is configured. 
Observation 7: “The NR-ARFCN is only used for signaling of different frequency positions, it is not the actual channel raster.”
Observation 8: NR-AFRCN is not used to signal directly the UE channel raster entry. The UE channel placement is signaled indirectly.
Observation 9: The RRC specifications (TS 38.331) do not “supersede” the RAN4 specifications. Not any possible RRC parameter configuration is defined/supported by the RAN4 specifications.
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