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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 analyze schemes that are related to overlapping channel bandwidths.
2. Discussion
Combined UE Channel Bandwidth
In RAN4#98-Bis-e, a new scheme based on the overlapping channel bandwidth approach was proposed in [2]. It was claimed that this scheme has no impact on current RAN1/2 specifications while enabling better spectrum by minimizing the overhead.

In [2] it was claimed that there was no RAN1/2 impact, however, this does not seem to be the case. Based on the proposal, the configured BWP would be outside the configured channel bandwidth boundaries, this is not currently allowed by the RAN1 specifications. Even if this would be a relatively simple change, it still needs to be verified by RAN1 that there is no other impact to the specifications. Also, from a RAN2 point of view, such a configuration is not currently used and even if there is no impact to signaling, the UE behavior related to such a new configuration needs clarifications that might not be trivial. The CA capability signaling will also require further discussion/clarification.

From a performance point of view, even if the base station transmitter can provide phase continuity, phase continuity in the receiver will be difficult to ensure. Hence, performance requirements will have to be based on PRG DM-RS and some degradation compared to wideband processing is expected. Furthermore, new performance requirements for the new BWP sizes will also be needed.
From a RAN4 requirements point of view, clarifications as to what/how requirements apply with such a new configuration would be required. Even if relatively straightforward, some work on the base station and UE specs are still required.
From a UE implementation point of view, UEs would have to support new BWPs of different sizes (matching the actual spectrum holding), these would have to be tested and would also be subject to interoperability testing. Therefore, the implementation overhead/cost is higher compared to other schemes.

Based on this analysis, the demerits of this scheme can be summarized as follows:

· RAN1/2 impact on spec changes and behavior clarifications

· RAN4 impact on spec changes to clarify requirements and possible behavior
· RAN4 impact on performance requirements

· UE implementation complexity

· New UE performance tests and interop testing

Considering the cons listed above, this scheme does not seem to offer a good tradeoff of benefits vs. disadvantages.
Overlapping Channel BW Spectrum Usage
Spectrum usage for different schemes is one of the issues under discussion. One advantage of the scheme introduced in Section 2.1 was high spectral utilization, however, the same implementation(“overlapping BS channels”) can be used for any of the schemes with overlapping channels (overlapping CA and Overlapping UE CBW-one cell).
Considering the above, the expected spectral utilization for 15kHz SCS is listed in the table below. The number of usable RBs may differ for some bandwidths depending on the BS implementations. The higher SU is obtained based on an “overlapping BS channel” implementation with continuous phase on the Tx side. SU of 90% or above 90% is obtained in all cases. 
	Channel BW(MHz)
	6
	7
	8
	9
	11
	12
	13
	14

	BS SU(RBs)
	30
	35-36
	41
	46-47
	57-58
	62-63
	73-74
	73-74

	UE SU(RBs)
	25
	25
	25
	25
	52
	52
	52
	52

	Need for multiple SSBs
	No
	Yes
	Yes
	Yes
	No
	No
	No
	No


Table 1. Spectral utilization with overlapping channels
The need for multiple SSBs is derived based on the bandwidth of the overlapping part of the channels. to reduce the overhead, one of the SSBs can be configured with higher periodicity than the default 20ms which is needed for initial system acquisition.
3. Conclusion
In this paper we analysed several issues related to the schemes involving overlapping channel BWs. 

Based on our analysis, the scheme “combined UE CBW” proposed in [2] has the following issues:
· RAN1/2 impact on spec changes and behavior clarifications

· RAN4 impact on spec changes to clarify requirements and possible behavior

· RAN4 impact on performance requirements

· UE implementation complexity

· New UE performance tests and interop testing

For the scheme “Overlapping UE CBW”, the SU is summarized in Table 1. 
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