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1. Introduction
In RAN4#103-e an issue with the operation of UEs configured with a 30MHz channel bandwidth in n28 was brought up [1]. The issue was further debated in RAN4#104-e and a WF was agreed in [2]. In this paper we analyze the options that are still under consideration.
2. Discussion
An issue with UE operation configured with a 30MHz channel BW in a 40MHz BS channel BW in n28 was brought up in [1]. Several solutions were proposed, each with different impact on the current specifications.

The root cause of the issue in [1] is that the guardband of 30MHz and 40MHz channels are not aligned, the minimum guardband of the 30MHz channel being larger than the minimum guardband for 40MHz. This is an artifact stemming from the fact that the minimum guardband was determined with the assumption that the RBs would be placed in the center of the channel, not as clos as possible to any of the edges. The solutions were further discussed in RAN4#104-e and a WF summarizing the preferred solutions and the issues related to each solution was agreed in [2]. 
The possible solutions are summarized below for convenience:

· Solution 1a): RAN4 allow carrier edge extend over duplex edge but not extend over band edge. 

· Solution 1a)-1: the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz and the rightmost PRB will not be scheduled,

· Solution 3: shift the guard band and the RB configuration at gNB side of 40MHz CBW by 40kHz (same as minimum guard band of 30MHz) to higher frequency.
Related to solution 1a, some possible issues that need to be solved are also listed in [2]. Both issues and the respective options could lead to backwards compatibility issues, as such, they should not be adopted considering the risk to the system performance and deployment feasibility.
Issue 2-1: the reserved guard band at upper bound i.e. 733/788MHz is less than minimum requirement as in table 5.3.3-1, how to handle such case?

· Option 1: add some clarification in spec to avoid UE internal check of the minimum guard band in which this is not needed to avoid possible UE malfunction as in R4-2212771.
· Option 2: rightest PRB will not be scheduled so that the impact of such smaller guard band could be negligible.

Option 1 could lead to performance degradation even if the UE does not perform this check. It could also make the UE design more complicated as there could be a need in the future to make further optimizations for this use case.

Option 2 will lead to suboptimal spectral utilization. If the configured UE channel BW will have less than the maximum number of RBs in TS 38.101-1 for the respective bandwidth, further specification changes and UE testing would be needed.
Based on the considerations above, Solution 1a should not be adopted.

Related to solution 3, also two possible issues that need to be solved are listed in [2]. Both these issues are easily solvable as already shown in [3] so this solution is far more attractive than solution 1a.

Issue 2-3: Whether legacy UE can access the cell in Idle mode when the SIB1 carrier resource grid off this 100 kHz channel raster.?

· Option 1: Issue 2-3 overlaps with the discussion in email thread [129] FS_NR_eff_BW_util and it’s suggested to focus in that email thread and wait for conclusion.

· Option 2: allow some exceptions for band n28, i.e. allow SIB1 CBW not aligned with 100kHz channel raster 
This should not be an issues if the solution to align the 40MHz channel to the 30MHz channel guardband(shifting the 40MHz channel raster by 40kHz) is adopted. The base station can advertise a channel of 30MHz in SIB1, this will be fully backwards compatible and all UEs supporting 30MHz channel bandwidth in n28 will connect to the system. If a 40MHz UE channel bandwidth is added in the future, UEs supporting this channel BW can be configured with this bandwidth via a RRC dedicated configuration. The base station would anyway have to be able to handle both 30MHz capable UEs and 40MHz capable UEs.
Issue 2-4: how to treat channel raster non-alignment with UE dedicated CBW if 40MHz CBW is supported in future?

· Option 1: allow some exception for n28 40MHz UE CBW, i.e. allow 40MHz UE CBW not aligned with 100kHz channel raster if future UE support 40MHz CBW.

· Option 2: TBA

Option 1 can be easily implemented in the specifications as the UE 40MHz CBW is not yet defined. Adding a single new channel raster position dedicated to the 40MHz CBW will minimize the UE added complexity relative to the other options as all the other specifications and procedures will remain unchanged. The only change in the specifications that needs to be implemented right away is the addition of this new channel raster position for the 40MHz channel to the base station specifications.
Overall, adding a new channel raster position specific to 40MHz CBW will be the simplest solution with the smallest eco-system impact. The UE impact will be minimized and contained to possible future UEs supporting 40MHz channels. Base stations implementing 40MHz CBW will anyway be newly deployed and tested for this new channel raster entry. Not making any changes to legacy UEs will guarantee that UE operation and overall system operation and performance are not maintained. 
Observation: Adopting solution 3 and adding a new channel raster position specific to the 40MHz CBW has the least overall specification and eco-system impact.

Proposal: Adopt Solution 3 and add a new channel raster position specific to the 40MHz CBW in TS 38.104.

The same change is to be implemented to the UE specifications TS 38.101-1 if a UE 40MHz CBW is added in the future.
3. Conclusion
In this paper we discussed the solutions considered in [2] to solve the issue of operating UEs configured with a 30MHz channel bandwidth in n28. We made the following observation and proposal:
Observation: Adopting solution 3 and adding a new channel raster position specific to the 40MHz CBW has the least overall specification and eco-system impact.

Proposal: Adopt Solution 3 and add a new channel raster position specific to the 40MHz CBW in TS 38.104.
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