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1. Introduction
Several schemes to enable efficient use of spectrum blocks that are not multiples of 5MHz are under discussion. In this paper we provide more analysis on the schemes related to overlapping channel bandwidths.
2. Discussion
The following schemes are currently being discussed under the umbrella of overlapping UE channel bandwidths related schemes:
· Overlapping UE channel BW from network perspective

· scheme in which the BS is using the entire available spectrum while each UE is configured with an existing channel BW contained within the BS bandwidth

· Overlapping UE channel BW from UE perspective – overlapping CA
· scheme in which the BS is using the entire available spectrum while the UE is configured with 2 overlapping channels within the BS bandwidth. Since the UE is aggregating these channels, this is also referred to as overlapping CA

· Combined UE CBW

· scheme in which both BS and UE are using the entire available spectrum by combining two channels into a single one. This scheme was introduced in [1] and some analysis was already provided in [2].  
In the following sections we provide some analysis on open issues to be captured in the TR for the schemes described above.
RAN1 and RAN2 impact

1. Overlapping UE channel BW from network perspective
No RAN1 or RAN2 impact is foreseen for this scheme as the current signaling already has all the tools needed to configure UEs.

2. Overlapping UE channel BW from UE perspective

The current specifications do not support overlapping channel BWs so new UE capabilities and maybe some clarifications in RAN2 specifications will be needed. From a RAN1 point of view, no major impact is foreseen.
3. Combined UE CBW
For this scheme, the RAN1 and RAN2 impact will be higher than for the schemes described in 1. and 2. Besides a new UE capability to signal support for the new scheme, some clarifications on the UE behavior relative to existing signaling and procedures will be needed. In [2] it was claimed that signaling already supports such a scheme, however, the signaling would have to be interpreted/applied by the UE in a different way compared to legacy UEs. For example, the UE would be simultaneously configured with 2 channel bandwidths that are overlapping, how these parameters are to be applied by the UE and the procedures to follow need to be clarified. The exact impact to the RAN1 and RAN2 specifications would have to be assessed by the respective groups.
Legacy UE impact

1. Overlapping UE channel BW from network perspective

No impact to legacy UEs is foreseen, legacy UEs can also use any part of the base station spectrum.

2. Overlapping UE channel BW from UE perspective

No impact to legacy UEs is foreseen because of this scheme either and legacy UEs would also be able to use any part of the base station spectrum.

3. Combined UE CBW
Legacy UEs will be able to access the system and use an already existing channel bandwidth that is narrower than the base station spectrum, however, depending on the location of the SSB, legacy UEs may not be able to use any part of the base station spectrum. This will lead to some loss in actual spectral utilization/network capacity if there are not enough UEs that support this scheme in the system.
RAN4 standards impact identification

1. Overlapping UE channel BW from network perspective

Some impact on the BS specifications to introduce a new BS channel BW is foreseen. From this point of view, all the schemes are very similar, it should be further discussed what assumptions are used in terms of filters for developing the requirements.
2. Overlapping UE channel BW from UE perspective

This scheme will impact the RAN4 requirements for CA, at least new channel spacing will be needed. Also, new CA combinations will be needed, this could be a relatively big impact to the workload depending on how many combinations will be introduced. Furthermore, new demod requirements/tests will be needed to ensure that the UE is correctly processing all the data.
3. Combined UE CBW
This scheme will have similar impact to the scheme in 1. Irrespective of implementation, new RAN4 reqs for the new channel bandwidth will be needed. Also, if a clear assumptions on implementation with two overlapping channels is taken, some requirements on phase continuity at the BS side will be required. Also, as this scheme implies changes to some of the physical layer procedures, new UE demod requirements/tests and CSI tests will be required.
Other considerations
Besides the issues discussed in the previous sections, some analysis/summary on the trade-offs between implementation complexity and gains from a network capacity and UE throughput point of view is needed. If the absolute gains are small, it would not be justified to introduce a scheme that is very complicated.

For the three schemes discussed above, it is clear that scheme 1 is the simplest(only requires spec changes on the BS side) while scheme 3 is by far the most complicated to implement on both network and UE side. Scheme 2 lies somewhere in between these two in terms of complexity. Scheme 3 will offer the highest UE throughput, however, the absolute gain is very small as it would enable the use of an additional 4MHz/UE at best. eMBB UEs will support multiple bands and band combinations, considering the numbers of CCs to aggregate(RF+baseband chains) is fixed, it is much more efficient to use a CC with wider bandwidth than 4MHz(basically any CC). From the network point of view, Scheme 1 and Scheme 2 will offer about the same capacity while Scheme 3 might offer higher capacity on paper (reduced overhead) but this might not be true in practice as only new UEs implementing this scheme could access the entire spectrum.
Furthermore, for lower cost devices such as RedCap, it is difficult to envision that a complicated scheme like 3 would be feasible to implement.
3. Conclusion
In this paper we analysed some of the issues related to the schemes involving overlapping channel BWs. Overall, some analysis/summary on the trade-offs between implementation complexity and gains from a network capacity and UE throughput point of view is needed. If the absolute gains are small, it would not be justified to introduce a scheme that is very complicated. This trade-offs were briefly discussed in Section 2.4 
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