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1. Introduction
A study item on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths was approved in RAN#89E [1]. The objectives of this study item are provided as follows:
	The objectives of this study item are:

1) Identify operator licensed channel bandwidths in FR1 that do not align with existing NR channel bandwidths. 

i. Only licensed spectrum wider than 5 MHz to be considered in this SID.

ii. Spectrum block of 33MHz in n28 require further investigation since there is dual duplexer assumption (2x30MHz) for this band.

2) Evaluate the potential use of larger channel bandwidths than operator licensed bandwidth, including the impacts on regulatory emission requirements/UE output power implications and UE ACS/blocking impacts depending on the guard band and the SCS.

3) Study the use of overlapping UE channel bandwidths (from both UE and network perspective) to cover operator’s license spectrum for both UL and DL, and if new gNB channel bandwidths are needed. 

NOTE:
For all considered solutions, new (dedicated) channel filters (e.g. non-integer-multiples of 5MHz) are not considered for the UE and not prioritized for the gNB.
4) Identify operator licensed bandwidths that are not compatible with the use of techniques like overlapping UE channel bandwidths. Every proposed method shall be summarized with respect to whether all considered spectrum scenarios are supported or whether there are specific limitations. Some limitations for a specific method shall not disqualify such method if there is a trade-off between flexibility and implementation challenges.

5) Study the complexity and efficiency of adding new channel bandwidths vs. using other including testing aspects.

6) Generic solution(s) should be intended as much as possible, with priority should be given to approaches that avoid the introduction of new channel BWs on the UE side. Proprietary solutions if proven relevant should not be precluded. Spectrally efficient methods providing a fine channel bandwidth granularity as well as low to moderate guard band width and signalling overhead should be preferred

7) Impact on RAN1 and RAN2 should be considered and minimized

8) For any considered solution, UEs not supporting such solution (both legacy and new UEs) should be able to use the next lower supported channel bandwidth in the UL and DL without implications. 

9) Impact (if any) on RAN4 requirements should be identified for the preferred solutions.




In RAN#97 meeting, the general aspects for irregular bandwidth and overlapping channel bandwidth were discussed. A WF was noted [2] and some guidance were captured further discussion.
In this contribution, we discuss the use of overlapping UE channel bandwidth and provide our views
2. Discussion
Overlapping channel bandwidths is a possible generic solution for efficient utilization of irregular bandwidths without causing any regulatory issues, especially for the overlapping UE carriers. Single UE can use the entire spectrum and reach higher peak data rate. No new bandwidth is needed for UE, new channel bandwidth for gNB can be considered.
Proposal 1: It is proposed to study the overlapping UE channel bandwidths. New gNB channel bandwidth can be considered to cover the irregular bandwidth.
There was some discussion on the SSB consideration for the overlapping CBW in last meeting, e.g. whether single SSB or multiple SSBs can be used for overlapping carriers. 
In our view, both single SSB and multiple SSBs are feasible for the overlapping carriers. If the overlapping part is large enough for one SSB bandwidth (3.6MHz for 15KHz, 7.2MHz for 30KHz), single SSB can be used. The SSBs for different carriers/cells can be differentiated in time domain. As illustrated in Figure 1, one SSB in frequency domain is shared by both carriers in frequency domain. Since in time domain multiple SSBs can be transmitted, different carriers/cells can use different SSB index for transmission.
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Figure 1: single SSB transmission in overlapping carriers
In some case that overlapping part cannot contain the SSB bandwidth, two SSBs can be transmitted. However, if the total bandwidth is small, two SSBs cannot be separated in frequency domain. So differentiation in time domain for the two SSBs is still needed. As illustrated in Figure 2, 7MHz cannot contain two 3.6MHz SSB bandwidths, in order to reduce the overhead in frequency domain, the SSBs can be transmitted in the overlapping part as much as possible, and transmitted separately in time domain with different SSB index.
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Figure 2: two SSBs transmission in overlapping carriers
Another consideration of using single SSB is to assume that the other carrier does not contain SSB and can be configured by network implementation. In this case, such carrier cannot be accessed and used in a standalone manner.
So it can be observed that both single and multiple SSBs are feasible for overlapping carriers. The exact SSB configurations can depend on the bandwidths.

Proposal 2: Both single and multiple SSBs can be used for overlapping carriers depending on the deployment scenarios and bandwidths.
Proposal 3: SSBs for different carriers can transmit separately in time domain (e.g. different SSB indexes) if there is frequency overlapping between SSBs for different carriers (including both single SSB and multiple SSBs).
3. Conclusion
In this contribution, we discuss the use of overlapping UE channel bandwidth and provide our views:
Proposal 1: It is proposed to study the overlapping UE channel bandwidths. New gNB channel bandwidth can be considered to cover the irregular bandwidth.
Proposal 2: Both single and multiple SSBs can be used for overlapping carriers depending on the deployment scenarios and bandwidths.

Proposal 3: SSBs for different carriers can transmit separately in time domain (e.g. different SSB indexes) if there is frequency overlapping between SSBs for different carriers (including both single SSB and multiple SSBs).
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