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1. Introduction
In last RAN4 meeting, RAN4 discussed the irregularBW approaches. The way forward on evaluation of irregularBW approaches were approved [1]. 
In this contribution, we discuss the approaches of overlapping channel bandwidths and provide our views. 

2. Discussion
There are three proposals related to overlapping channel bandwidths as follows:

1. Overlapping CA (two cells) (R4-2106486)
2. Combined UE CBW (one cell) (R4-2107040)
3. Overlapping UE CBW (one cell) (R4-2106689)
In this contribution, we discuss the pros and cons for each approach from different aspects.
	
	1. Overlapping CA (two cells) (R4-2106486)
	2. Combined UE CBW (one cell) (R4-2107040)
	3. Overlapping UE CBW (one cell) (R4-2106689)

	UE complexity
	From UE perspective, overlapping channels  supported in DL only.

No new channel filters for UE is needed.
	From UE perspective, overlapping channels  supported in DL only
No new channel filters for UE is needed.
From baseband perspective, if UEs handle two carriers in single FFT, not sure this change will increase complexity or not. And if UEs handle two carriers in separate FFT, then this will be similar with “overlapping CA” approach from UE perspective. 
	Only the smallerCHBW is used for DL and UL. 

This is more like an implementation approach from network perspective. No change is needed from UE perspective.
 

	BS complexity
	No new gNB CBW is required. Need further check how the regulatory requirements should be defined.
	No new gNB CBW is required. Need further check how the regulatory requirements should be defined.


	New irregularBW and regulatory requirements of gNB are needed

	Spectrum utilization
	With overlapping CA approach, both BS IrregularBW SU and UE IrregularBW SU >=90%
	BS IrregularBW SU >=90%
UE IrregularBW SU>=90%
	BS IrregularCHBW  SU>= 90%

UE IrregularBW SU cannot achieve 90%

	SSB configurations
	Whether to configure two SSBs for each cell or single SSB for PCell can left to gNB implementation. If two SSBs are configured, UEs can camp on either cell, which is beneficial for load balancing. The drawback of two SSBs is the overhead. However, since how many SSBs to be configured is up to network, this may not be a problem.
	Only one cell and single SSB is configured. 
UE can only camp on the smallerCHBW.
	Only one cell and single SSB is configured.
UE can only camp on the smallerCHBW.

	Backward compatibility
	Legacy UE can operate in either carrier if two SSBs are configured.
	Legacy UE can only operate in one smallerCHBW carrier
	Legacy UE can only operate in one smallerCHBW carrier

	Other RAN WGs impact
	UE capability of supporting overlapping CA is needed. However, this is the business usual when we introduce new features.
	UE capability of supporting overlapping CA is needed. However, this is the business usual when we introduce new features.

In our understanding, network will broadcast smallerCHBW in SIB1 and reconfigure carrier BW in connected mode according to UE capability. Then BWP can be reconfigured within the dedicated carrier BW. So no additional RAN1/2 impacts are foreseen.
	Coordination at network side for SSB overlap between two carriers is needed. However, since these two carriers will belong to the same gNB, coordination may not be a problem. No impacts on other WGs are foreseen.


According to the analysis above, overlapping UE CBW needs to define new gNB 

Compared to option1 and option 2, option 3 (Overlapping UE CBW) cannot reach the 90% spectrum utilization of irregular bandwidth from UE perspective. And also it requires new gNB irregular bandwidths and requirements. So we do not prefer option 3 (Overlapping UE CBW).

Observation 1: Option 3 (Overlapping UE CBW) cannot achieve 90% spectrum utilization of irregular bandwidth from UE perspective and requires new gNB irregular bandwidths.
Both option1 (Overlapping CA) and option 2 (Combined UE CBW) can achieve >= 90% spectrum utilization of irregular bandwidth from both network and UE perspective. Compared to option 2, option 1 provides more flexibility on SSB configurations and allows legacy UEs operate on either carrier. 
Observation 2: Compared to option 2 (Combined UE CBW), option1 (Overlapping CA) provides more flexibility on SSB configurations and allows legacy UEs operate on both carriers. 
Companies had comments on the RAN1/2 impacts on option2 in last meeting. However, as we discussed in the above table, network will broadcast smallerCHBW in SIB1 and reconfigure carrier BW in connected mode according to UE capability. Then BWP can be reconfigured within the dedicated carrier BW. So no additional RAN1/2 impacts are foreseen.
Observation 3: Except for the UE capabilities, no RAN1/2 impacts are foreseen for option1 (Overlapping CA) and option 2 (Combined UE CBW).

Proposal: it is proposed to consider option1 (Overlapping CA) as baseline, and further study option 2 (Combined UE CBW). 

3. Conclusion
In this contribution, we discuss the approaches of overlapping channel bandwidths and provide our views:
Observation 1: Option 3 (Overlapping UE CBW) cannot achieve 90% spectrum utilization of irregular bandwidth from UE perspective and requires new gNB irregular bandwidths.
Observation 2: Compared to option 2 (Combined UE CBW), option1 (Overlapping CA) provides more flexibility on SSB configurations and allows legacy UEs operate on both carriers. 
Observation 3: Except for the UE capabilities, no RAN1/2 impacts are foreseen for option1 (Overlapping CA) and option 2 (Combined UE CBW).

Proposal: it is proposed to consider option1 (Overlapping CA) as baseline, and further study option 2 (Combined UE CBW). 
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