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1. Introduction
For BCS4/5, RAN4 identified that the UE may not support all possible component carrier bandwidths in some band combinations due to RF and/or baseband limitations [1]. Signalling all possible combinations of CC bandwidths for a CA band combination by means of Feature Set Combination can result in large UE capability signalling overhead. RAN4 requested RAN2 to look into whether it “can bring the high signalling overhead that cannot be ignored as system”. RAN4 also provide a potential solution to address the signalling overhead problem.
2. Discussion
2.1. Signaling overhead
In [1], RAN4 provided examples of supported combinations of feature sets in the FeatureSetCombination for a few inter-band CA cases. One of them is CA_n25A-n41A-n66A. The corresponding example for supported combinations of CC bandwidths is reproduced below.
	#
	n25 BW
[MHz]
	n41 BW {MHz]
	n66 BW [MHz]
	Total aggregated BW [MHz]

	1
	0
	100
	20
	120

	2
	5
	100
	15
	120

	3
	10
	100
	10
	120

	4
	15
	100
	5
	120

	5
	20
	100
	0
	120

	6
	0
	90
	30
	120

	7
	5
	90
	25
	120

	8
	10
	90
	20
	120

	9
	15
	90
	15
	120

	10
	20
	90
	10
	120

	11
	25
	90
	5
	120

	12
	30
	90
	0
	120

	13
	0
	80
	40
	120

	14
	5
	80
	35
	120

	15
	10
	80
	30
	120

	16
	15
	80
	25
	120

	17
	20
	80
	20
	120

	18
	25
	80
	15
	120

	19
	30
	80
	10
	120

	20
	35
	80
	5
	120

	21
	40
	80
	0
	120

	22
	5
	70
	45
	120

	23
	10
	70
	40
	120

	24
	15
	70
	35
	120

	25
	20
	70
	30
	120

	26
	25
	70
	25
	120

	27
	25
	70
	25
	120

	28
	30
	70
	20
	120

	29
	35
	70
	15
	120

	30
	40
	70
	10
	120

	31
	45
	70
	5
	120

	32
	15
	60
	45
	120

	33
	20
	60
	40
	120

	34
	25
	60
	35
	120

	35
	30
	60
	30
	120

	36
	35
	60
	25
	120

	37
	40
	60
	20
	120

	38
	45
	60
	15
	120

	39
	25
	50
	45
	120

	40
	30
	50
	40
	120

	41
	35
	50
	35
	120

	42
	40
	50
	30
	120

	43
	45
	50
	25
	120

	44
	30
	45
	45
	120

	45
	35
	45
	40
	120

	46
	40
	45
	35
	120

	47
	45
	45
	30
	120

	48
	35
	40
	45
	120

	49
	40
	40
	40
	120

	50
	45
	40
	35
	120


Table-1:	Example of supported CC bandwidth combinations for CA_n25A-n41A-n66A [1]
With the existing UE capability signalling method (“option 1” in [1]), the UE is required to signal all applicable bandwidth combinations by means of Feature Set Combination, which can lead to large signalling overhead.
RAN4 described a possible solution (“option 2” in [1]) to mitigate the signalling overhead problem. In the solution, the UE signals the maximum aggregated bandwidth for the band combination, i.e. 120MHz in the example above. In the corresponding Feature Set Combination, the UE only indicates in the maximum supported bandwidth for each CC. The sum of the maximum supported bandwidth in each CC may exceed the signalled maximum aggregated bandwidth for the band combination. 
For example, the UE could signal the following UE capability. The network can configure a CC bandwidth so that it satisfies both the maximum CC bandwidth and the maximum aggregated bandwidth limitations as signalled by the UE.
	#
	Max. n25 BW
[MHz]
	Max. n41 BW {MHz]
	Max. n66 BW [MHz]
	Max. aggregated BW [MHz]

	1
	45
	100
	45
	120


Table-2:	Signalled CC bandwidth combination for CA_n25A-n41A-n66A with “option 2”
We consider this solution is very attractive solution to address the UE capability signalling overhead issue.
Proposal 1:	RAN2 to agree on the UE capability signalling solution “option 2” in [1] and work on details and CRs.
2.2. Backward compatibility
As seen in table-2, the new UE capability signalling solution “option 2” is non-backward compatible, if used for legacy CA band combinations. We therefore propose to limit the applicability of the new signalling method to the new BCS5 concept introduced in release-17.
Proposal 2:	RAN2 to confirm there is no practical backward compatibility problems if the use of the new UE capability signalling solution “option 2” is limited to FR1 inter-band CA band combinations with BCS5.
Once it is confirmed backward compatible, it is possible to introduce a new UE capability parameter as an extension to the existing CA band combination list, BandCombinationList. The UE supporting BCS5 may use the new UE capability parameter, while the network supporting BCS5 shall be able to understand the new UE capability parameter. If the UE does not signal the new UE capability parameter, the legacy rules for CC bandwidth capability applies.
Proposal 3:	Introduce a new “per band combination” UE capability parameter indicating the supported maximum aggregated bandwidth.
Proposal 4:	The legacy rules for CC bandwidth capability applies when the UE does not signal the new capability parameter indicating the supported maximum aggregated bandwidth.

3. Conclusion
In this document we concluded the UE capability signalling solution “option 2” in [1] is an attractive solution to reduce UE capability signalling overhead and made the following proposals.
Proposal 1:	RAN2 to agree on the UE capability signalling solution “option 2” in [1] and work on details and CRs.
Proposal 2:	RAN2 to confirm there is no practical backward compatibility problems if the use of the new UE capability signalling solution “option 2” is limited to FR1 inter-band CA band combinations with BCS5.
Proposal 3:	Introduce a new “per band combination” UE capability parameter indicating the supported maximum aggregated bandwidth.
Proposal 4:	The legacy rules for CC bandwidth capability applies when the UE does not signal the new capability parameter indicating the supported maximum aggregated bandwidth.
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