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1. Introduction
In previous meetings, RAN4 discussed how to handle the unusual or “brand new” channel bandwidths. Except for specifying new channel bandwidth, several approached were discussed on how to utilize the spectrum efficiently. 
In this contribution, we discuss the scalable solutions to utilize spectrum efficiently from technical perspective.
2. Discussion
Several scalable approaches have been discussed on how to utilize the spectrum efficiently without specifying new channel bandwidth for UE.

· Solution 1: Use the next larger channel bandwidth

· Solution 2: Use the next smaller channel bandwidth

· Solution 3: Use intra-band overlap CA
Solution 1: Use the next larger channel bandwidth

In this approach, only limited number of RBs from the next larger channel bandwidth is used for UE by configuring the BWP. There is potential risk on meeting regulatory emission requirements, since there is no requirements and tests to guarantee the performance. This approach has no impact on specification and can be achieved by implementation. If there is no regulatory issue, this approach can be adopted.
Observation 1: Use limited number of RBs of the next larger channel bandwidth has no impact on specification, and can be adopted if there is no regulatory issue.
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Figure 1: Use next larger channel bandwidth

Solution 2: Use the next smaller channel bandwidth

In this approach, new channel bandwidth can be defined for BS, but UE use the next smaller channel bandwidth. For example, BS is 7MHz, but UE is only 5MHz. This approach has no risk on meeting the regulatory requirements. From network perspective, the entire spectrum can be used. But from UE perspective, the maximum throughput cannot be achieved. Another drawback of this approach is that network may need to transmit two SSBs at different frequency location, and will increase the overhead.
Observation 2: Define new channel bandwidth for BS and use the next smaller channel bandwidth for UE, can solve the regulatory issue, but has some drawbacks on UE maximum throughput and SSB overhead. 
[image: image2.png]7MHz (BS bandwith)

5MHz (UE1)

5MHz (UE2)




Figure 2: Use next larger channel bandwidth

Solution 3: Use intra-band overlap CA
Overlap CA can utilize the entire spectrum and also allows UE to meet the maximum throughput. The drawback is similar as previous approach, network my need to transmit two SSBs at different frequency location and cause additional overhead. Another drawback could be the overhead of SCell addition/release/activation/ deactivation procedure.
Except for fully utilizing the brand new bandwidth, there is another use case for overlap CA, which is shown in Figure 3. We have 160MHz in total in n41. One normal way is to deploy cel1 with 100MHz and cell2 with 60MHz. By using overlap CA, both cell can use maximum 100MHz spectrum, and UEs in both cells can achieve the maximum throughput of 100MHz. The overlapping resources can be shared by both cells considering the cell load. The SSB can be transmitted in the overlapping part, which can also reduce the overhead of SSBs a little bit. By using overlap CA, the spectrum resource can be used more efficiently.
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Figure 3: intra-band overlap CA

Observation 3: Intra-band overlap CA can utilize the entire spectrum more efficiently and allows UE to meet the maximum throughput. 
According to the above discussion, solution1 has no specification impact and can be solved by implementation. Solution 2 needs to define new BS bandwidth, this approach is also used in LTE. Solution 3 of the overlap CA approach can fully utilize the spectrum resource; further study and investigation on the specification impact are needed
To summarize, for new channel bandwidth that has no regulatory issue, solution 1 (Use the next larger channel bandwidth) can be adopted, no specification changes are needed. For new channel bandwidth that has regulatory issue, both solution 2 and 3 can be considered depending on the operator’s available spectrum. For example, for new bandwidth very close to the next smaller bandwidth (11MHz), solution 2 may be more appropriate; for new bandwidth which is relative larger and close to the next larger bandwidth (24MHz), solution 3 can be considered in order to achieve the maximum throughput.  
Proposal: It is proposed that
· for new bandwidth with no regulatory issue, adopt solution 1 (Use the next larger channel bandwidth).
· for new bandwidth with regulatory issue, further investigate solution 2 (Use the next smaller channel bandwidth) and Solution 3 (intra-band overlap CA) considering operator’s available spectrum.
3. Conclusion
In this contribution, we discuss the scalable solutions to utilize spectrum efficiently, the observations and proposal are provided as follows:

Observation 1: Use limited number of RBs of the next larger channel bandwidth has no impact on specification, and can be adopted if there is no regulatory issue.

Observation 2: Define new channel bandwidth for BS and use the next smaller channel bandwidth for UE, can solve the regulatory issue, but has some drawbacks on UE maximum throughput and SSB overhead. 
Observation 3: Intra-band overlap CA can utilize the entire spectrum more efficiently and allows UE to meet the maximum throughput. 
Proposal: It is proposed that
· for new bandwidth with no regulatory issue, adopt solution 1 (Use the next larger channel bandwidth).
· For new bandwidth with regulatory issue, further investigate solution 2 (Use the next smaller channel bandwidth) and Solution 3 (intra-band overlap CA) considering operator’s available spectrum.
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