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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]. In this paper we discuss the possible solutions.
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 closer to any of the edges. One of the possible solutions proposed in [1] was to modify the minimum guardband for the 30MHz channel bandwidth. This change is not desirable as it is non-backwards compatible and could have a big impact on UE designs.

Four different solutions were proposed in [1] (shown in the annex for convenience), we will briefly analyze them here. From a UE and ease of deployment point of view, a solution with least/no UE impact is the most desirable.

Solution 1: In our view, the UE check that the guardband is correctly configured at the edge of the band is the right approach to ensure regulatory compliance with emission requirements. It is not desirable to make such a change as to mandate UEs to follow the network signaling because it could lead to compliance issues. 
Observation 1. Solution 1 is not desirable because it could lead to issues with regulatory compliance.

Solution 2: As already discussed above, this solution is not desirable because it has large UE design and specification impact.
Observation 2: Solution 2 is not desirable because of the large UE and specification impact.

Solution 3: This solution is the most practical because it does not require any UE change. The 40MHz channel at the gNB will not be aligned with the channel raster. A new gNB channel raster for n28 could be introduced as an exception specifically for this channel arrangement. The gNB design impact is also expected to be minimal. It should be noted that this channel arrangement aligns the UE 30MHz channel bandwidth to the channel raster, hence, legacy UE can be accommodated without any changes. If the 40MHz channel bandwidth will also be defined for the UEs, the corresponding exception can also be introduced in the UE specification. Overall, only a new channel raster position needs to be added so the specification change is rather small.
Observation 3: Solution 3 is the most desirable because it can accommodate legacy UEs and requires minimal spec changes.

Solution 4: This solution is also non-backwards compatible and will complicate the UE design and testing. If the RAN2 specifications are changed, there will be a possible ambiguity in the configured channel BW. The number of RB configurations for each channel BW could be greatly increased, consequently increasing the UE design and verification burden. Also, all the new possible configurations would have to be tested for interoperability among vendors before being deployed. More issues are likely to arise if not all possible configurations are available for testing.
Observation 4: solution 4 is not desirable as it is non-backwards compatible and will complicate the UE design and testing.

3. Conclusion
In this paper we discussed the solutions proposed in [1] to solve the issue of operating UEs configured with a 30MHz channel bandwidth in n28. We made the following observations:
Observation 1. Solution 1 is not desirable because it could lead to issues with regulatory compliance.

Observation 2: Solution 2 is not desirable because of the large UE and specification impact.

Observation 3: Solution 3 is the most desirable because it can accommodate legacy UEs and requires minimal spec changes.

Observation 4: solution 4 is not desirable as it is non-backwards compatible and will complicate the UE design and testing.

Consequently, we propose the following:
Proposal: Adopt solution 3 to solve the issue of operating 30MHz UEs in a 40MHz BS channel bandwidth in n28.
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5. Annex

Solutions proposed in [1]:
	
	Spec impact
	Legacy UE impact
	Cons
	Pros

	Solution 1: UE should follow network configuration and do not declare RRC reconfiguration failure 
	NO
	Not sure how much is the impact
	
	No spec impact. Impact on legacy UE seems small

	Solution 2: specify new minimum guard band for 30MHz CBW to make it narrower than that of 40MHz CBW. i.e. less than 552.5kHz.
	Big impact
	No impact to legacy UE. Legacy UE can be configured with 20MHz CBW.
	The upper bound still exceeds 788MHz.
	

	Solution 3: shift the guard band of 40MHz CBW by 40kHz (same as minimum guard band of 30MHz) to higher frequency.
	gNB’s behaviour need to be specified when carrier center is not aligned with channel raster. 
	No from our observation
	Center frequency is not on the channel raster at gNB side.
	No impact on legacy UE and no issues are observed based on our filed test.

	Solution 4: Configure less number of PRBs in UE dedicated CBW, i.e. configure offset to carrier by 1PRB and bandwidth with 158 PRB.
	Yes. The spec change is small.
	Not sure.
	The actual useable PRBs are reduced.
	Spec impact is small. 
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