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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]. RAN2#122 meeting made the working assumption that the following proposals from the company contribution [2] are pursued under the condition that backward compatibility is ensured.
	Proposal 1:	RAN2 should focus on 1) evaluating possible signalling overhead reduction and 2) backward compatibility analysis based on RAN4’s input in [1].
Proposal 2:	RAN2 to agree on the UE capability signalling solution “option 2” in [1] and work on details and CRs.
Proposal 3:	RAN2 to confirm the UE capability signalling solution “option 2” in [1] does not cause any backward compatibility problem as long as signalled CC bandwidths are compatible with legacy BCS(s) supported by the UE.
Proposal 4:	Introduce a new “per band combination” UE capability parameter indicating the supported maximum aggregated bandwidth for FDD CCs and TDD CCs separately.
Proposal 5:	The legacy rules for CC bandwidth capability applies when the UE does not signal the new capability parameter indicating the supported maximum aggregated bandwidth.
Proposal 6:	RAN2 to agree the usage of new UE capability signalling solution “option 2” in [1] is restricted to FR1 inter-band CA band combinations where BCS5 is supported.


In this document, we provide backward compatibility analysis of the new UE capability signalling using a simpler example as compared to the one which we already provided in [2].
2. Discussion
In this document, we take the band combination CA_n25A-n41A-n66A to illustrate UE capability scenarios.
2.1. Bandwidth Combination Sets as defined in TS38.101-1
TS38.101-1 defines the following Bandwidth Combination Sets for CA_n25A-n41A-n66A.
	NR CA configuration
	Uplink CA configuration
or single uplink carrier6
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n25A-n41A-n66A
	-
	n25
	5, 10, 15, 20
	0

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	

	
	
	n66
	5, 10, 15, 20, 40
	

	
	CA_n25A-n41A
CA_n25A-n66A
CA_n41A-n66A
	n25
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n66
	5, 10, 15, 20, 25, 30, 40
	

	
	CA_n25A-n41A
CA_n25A-n66A
CA_n41A-n66A
	n25
	n25 channel bandwidths in Table 5.3.5-1 
	4 and 5

	
	
	n41
	n41 channel bandwidths in Table 5.3.5-1 
	

	
	
	n66
	n66 channel bandwidths in Table 5.3.5-1 
	


Table-1:	Bandwidth combination sets for CA_n25A-n41A-n66A
As stated in the table above, in case of BCS4 and BCS5, all the channel bandwidths defined for each band are applicable. The channel bandwidths defined for each band (Table 5.3.5-1 in TS38.101-1) are as follows.
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n25
	15
	5
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	n41
	15
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n66
	15
	5
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	


Table-2:	Channel bandwidths for bands n25, n41 and n66
2.2. Legacy UE supporting BCS0 only
A legacy UE supporting BCS0 only can indicate the following UE capability. The assumption here is that the UE supports the maximum aggregated FDD bandwidth of 60MHz. Note that the supported maximum aggregated bandwidth is not signalled in the UE capability in this case.
	Feature Set row #
	Max. n25 BW
[MHz]
	Max. n41 BW {MHz]
	Max. n66 BW [MHz]
	Max. aggregated FDD BW [MHz]
(Not signalled)

	 1
	20
	100
	40
	60



2.3. UE supporting BCS0 and BCS5 – Existing UE capability signalling
Now the UE supporting BCS0 and BCS5 with the maximum aggregated FDD bandwidth of 60MHz can indicate the following UE capabilities, if the existing UE capability signalling is used.
	Feature Set row #
	n25 BW
[MHz]
	n41 BW {MHz]
	n66 BW [MHz]
	Max. aggregated FDD BW [MHz]
(Not signalled)

	1
	20
	100
	40
	60

	2
	15
	100
	45
	60

	3
	25
	100
	35
	60

	4
	30
	100
	30
	60

	5
	35
	100
	25
	60

	6
	40
	100
	20
	60

	7
	45
	100
	15
	60



2.4. UE supporting BCS0 and BCS5 – New UE capability signalling
The UE supporting BCS0 and BCS5 with the maximum aggregated FDD bandwidth of 60MHz can indicate the following UE capabilities, when the new UE capability signalling is used.
	Feature Set row #
	n25 BW
[MHz]
	n41 BW {MHz]
	n66 BW [MHz]
	Max. aggregated FDD BW [MHz]
(Signalled)

	1
	45
	100
	45
	60



Note that this is fully compatible with legacy network supporting BCS0 only. As already specified in TS38.306 (see text below), the legacy network takes into account all relevant UE capability parameters to determine the supported BW for each CC.
	NOTE:     To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. To determine whether the UE supports a channel bandwidth of 400 MHz, the network validates this capability, the supportedBandwidthCombinationSet, and the supportedBandwidthCombinationSetIntraENDC. For serving cell(s) with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]), supportedBandwidthDL/supportedBandwidthDL-v1710 and supportedMinBandwidthDL.



It should also be noted that RAN4 may define new band combinations without BCS0, but only with BCS4/5 going forward. Those band combinations will not have the same backward compatibility problem.
3. Conclusion
In this document, we provide backward compatibility analysis of the new UE capability signalling as outlined in [2]. We concluded that backward compatibility to legacy network not supporting BCS5 can be ensured.
We request RAN2 to discuss and agree on the corresponding CRs provided in [3] and [4].
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