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Introduction
In last RAN meeting, a new SI has been approved on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths. One of the objective is to study the use of overlapping UE channel bandwidths.
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.
In the contribution, we provide discussion on this alternative.
Discussion
The flexible channel bandwidth has been discussed since Rel-15 NR study item. To trade-off the implementation complexity and efficient utilization of operators’ spectrum, 13 channel bandwidths has been introduce for FR1 in Rel-15/16, i.e. {5MHz, 10MHz, 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz, 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz}, and two new channel bandwidths (35 MHz and 45 MHz) will be introduced in Rel-17. 
[bookmark: OLE_LINK64]Observation 1: for channel bandwidths less than 50 MHz, integer-multiples of 5MHz channel bandwidths are supported/will be supported in BS/UE specifications.
Proposal 1: New dedicated channel bandwidths are not considered for both BS and UE.
Using overlapping CA and existing channel bandwidth to support irregular spectrum is one of the method without the need of introduction of new dedicated channel bandwidths.
· Approach#1: Intra-band overlapping CA from UE perspective (Both BS and UE support the intra-band overlapping CA);
· Approach#2: Intra-band overlapping CA from network perspective (BS supports the intra-band overlapping CA, while UEs only supports the single CC with the existing channel bandwidth)
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  Approach#1                 Approach#2
One cost for intra-band overlapping CA from UE perspective would be more RFIC channels. But it depends on UE capability. UE may or may not be able to support such feature. If UE already support normal inra-band CA. We do not the obstacle to optional support the feature.
Proposal 2: Intra-band overlapping CA is optional support from both UE and network perspective
For intra-band overlapping CA, the existing CA framework of RF requirements can be used as starting point. Since the channel filter for single CC are re-used, the out of band RF requirements can be directly re-used, such as out of band emission and out of band blocking. For in-band performance, the requirements can be verified on per carrier basis with appropriate overlapping configuration(s). It is foreseen that the impact to RF requirements is very limited to support intra-band overlapping CA. 
Observation 2: The impact to RF core requirements is very limited to support intra-band overlapping CA.
And since the channel filter for single CC are re-used, the minimum guard band can be re-used from single CC case. For example for 100 KHz channel raster, the channel spacing with max spectrum utilization can be calculated as below. 
For NR operating bands with 100 kHz channel raster:

[bookmark: OLE_LINK88]Where  is operator’s irregular bandwidth,  and is the existing UE channel bandwidths.
With the channel spacing decided, the spectrum utilization can be calculated. Table 2-1 shows the channel spacing and spectrum utilization for example channel bandwidth combinations using intra-band overlapping CA.
Table 2-1: channel spacing and spectrum utilization for example channel bandwidth combinations
	Band (s)
	Channel Raster
	Channel Bandwidth(MHz)
	SCS(kHz)
	CA combos
	Nominal channel spacing (MHz)
	Transmission bandwidth configuration NRB 
	SU(%)

	n5
	100 kHz
	7
	15
	5+5
	1.8
	35
	90

	
	
	11
	15
	10+10
	0.9
	57
	93.3

	
	
	12.5
	15
	10+10
	2.4
	65
	93.6

	n12
	100 kHz
	12
	15
	10+5
	4.5
	63
	94.5

	n26
	100 kHz
	7
	15
	5+5
	1.8
	35
	90

	n28
	100 kHz
	13
	15
	10+10
	3
	68
	94.2

	
	100 kHz
	33
	15
	30+10
	12.9
	177
	96.5

	n29
	100 kHz
	6
	15
	5+5
	0.9
	30
	90

	
	100 kHz
	11
	15
	10+10
	0.9
	57
	93.3



Note: n28 33 MHz need further investigation since there is dual duplexer assumption (2x30MHz) for this band, which is not covered in the paper.

Conclusions
In this contribution, we provide discussion on the overlapping UE channel bandwidths. 
Observation 1: for channel bandwidths less than 50 MHz, integer-multiples of 5MHz channel bandwidths are supported/will be supported in BS/UE specifications.
Proposal 1: New dedicated channel bandwidths are not considered for both BS and UE.
[bookmark: OLE_LINK66]Proposal 2: Intra-band overlapping CA is optional support from both UE and network perspective
Observation 2: The impact to RF core requirements is very limited to support intra-band overlapping CA.
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