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1. Introduction
Up to RAN4#98bis-e, there are still four schemes on table for the purpose of efficient use of irregular bandwidths [1]. In particular, three of them involves overlapping UE channel bandwidth in different ways: 
	· Overlapping CA
· Combined UE channel bandwidth (multiple overlapping frequency segments within one cell)
· Overlapping UE channel bandwidth from network perspective


In this contribution, we further discuss pros and cons of these three schemes. 
2. Discussion
Overlapping CA
During the discussion on overlapping CA, one proposal is that no PRB grid alignment is required for the overlapping spectrum, similar to ordinary non-overlapping CA. 
However, in the ordinary non-overlapping CA, there is no overlapping, so unaligned PRBs among CCs won’t cause any issue and each CC can work independently. In overlapping CA, if there is no PRB alignment, there could be up to 11 subcarriers loss in the overlapping spectrum, and even more if considering PRB bundling.
Observation 1: Non-aligned PRB grid may suffer from 11 subcarriers loss and even more for the case of PRB bundling.
Proposal 1: PRBs from overlapped CCs should be aligned in order to avoid unnecessary resource loss.
Since optional support of overlapping UE channel bandwidth only in DL is suggested, UE’s UL channel bandwidth is different from its DL channel bandwidth, then accordingly UE is required to support asymmetric UL and DL channel bandwidth.
Observation 2: A UE supporting DL overlapping CA is required to support asymmetric UL and DL channel bandwidth for the concerned band.
Proposal 2: Asymmetric UL and DL channel bandwidth support should be enabled accordingly in the specs for the band where only DL overlapping CA is operating.

Combined UE channel bandwidth
In combined UE channel bandwidth, DL channel bandwidth consists of two overlapping RF trunks which is still treated as one cell.
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Fig. 1, Combined UE channel bandwidth
One issue was raised during the previous discussions that in SIB1, which channel bandwidth should be indicated for the cell.
Take the example shown in Fig. 1 where 13MHz irregular bandwidth is concerned. There could be two options regarding the number of PRBs broadcast in SIB1 for SCS 15kHz:
· Option 1: Number of PRBs of the frequency segments where SSB is located, i.e., either 52 or 25 is broadcast in SIB1, suppose to set to 52 (10MHz frequency trunk) in the below
· Option 2: X PRBs corresponding to final 13MHz spectrum utilization
For Option 1, legacy UEs would understand that BS channel bandwidth is 10MHz in this example, and thus they cannot be scheduled with 5MHz frequency trunk since all UE channel bandwidth should fall into this broadcast BS channel bandwidth. 
For Option 2, this may also cause potential NBC issues. It is true that the value of X is still within the range of 1…275, however, it does not correspond to any value from regular channel bandwidth, thus legacy UEs may not understand this channel bandwidth. In addition, asymmetric UL and DL channel bandwidth support is also required for this option for new UEs.
Observation 3: For combined UE channel bandwidth, legacy UEs are either restricted to use only one of frequency trunks, or to suffer from a potential NBC issue, and asymmetric UL and DL channel bandwidth support may be required for new UEs.

Overlapping UE channel bandwidth from network perspective
Actually, this scheme faces similar issues as combined UE channel bandwidth with regard to BS channel bandwidth broadcast in SIB1, except support of asymmetric UL and DL channel bandwidth.
Observation 4: For overlapping UE channel bandwidth from network perspective, legacy UEs are either restricted to use only one of frequency trunks, or to suffer from a potential NBC issue. 
3. Conclusion
In this paper, we have the following observations and proposals for overlapping UE channel bandwidth:
Observation 1: Non-aligned PRB grid may result in up to 11 subcarriers loss and even more for the case of PRB bundling.
Observation 2: A UE supporting DL overlapping CA is required to support asymmetric UL and DL channel bandwidth for the concerned band.
Observation 3: For combined UE channel bandwidth, legacy UEs are either restricted to use only one of frequency trunks, or to suffer from a potential NBC issue, and asymmetric UL and DL channel bandwidth support may be required for new UEs.
Observation 4: For overlapping UE channel bandwidth from network perspective, legacy UEs are either restricted to use only one of frequency trunks, or to suffer from a potential NBC issue.
Proposal 1: PRBs from overlapped CCs should be aligned in order to avoid unnecessary resource loss. 
Proposal 2: Asymmetric UL and DL channel bandwidth support should be enabled accordingly in the specs for the band where only DL overlapping CA is operating.
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