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1. Introduction
Post-RAN2#123bis meeting email discussion endorsed CRs on the introduction UE capability signalling for maximum aggregated bandwidth for FR1 inter-band CA and for FR2 intra-band CA [1][2].
The current signalling solution can be summarized as follows.
	The following UE capability parameters are introduced.

For FR1 inter-band CA band combination (applicable to BSC5)
· Maximum aggregated bandwidth across FDD DL/UL CCs (per band combination)
· Maximum aggregated bandwidth across TDD DL/UL CCs (per band combination)
· Maximum aggregated bandwidth across all DL/UL CCs (per band combination)
· Alternative maximum DL/UL CC bandwidth (per Feature-Set-Per-CC)

For FR2 intra-band contiguous CA (applicable to FBG5)
· Maximum aggregated bandwidth across all DL/UL CCs (per band per band combination)


In this document, we discuss two additional items that we think worth clarifying.
(NOTE: This is a revision of submitted version R2-2312382. Key changes are highlighted in revision marks)
2. Discussion
2.1. Fallback band combinations
The endorsed signalling solution introduces the new concept of maximum aggregated bandwidth across multiple CCs. It is important in this concept what the scope of “multiple CCs” is., i.e. whether it covers fallback band combinations. 
For FR2 intra-band contiguous CA, the new signalling is meant to reduce the signalling overhead related to fallback back band combinations within FBG5. For example, the UE indicating the support of Max.200MHz x 6CCs / Maximum aggregated bandwidth=600MHz supports the following cases.
· Superset combination
· 100MHz x 6CCs  >> Bandwidth Class R6
· Fallback combinations
· 100MHz x 4CCs + 200MHz x 1CC  >> Bandwidth Class R5
· 100MHz x 2CCs + 200MHz x 2CCs  >> Bandwidth Class R4
· 200MHz x 3CCs  >> Bandwidth Class R3
· 200MHz x 2CCs >> Bandwidth Class R2
The same can be applied to FR1 inter-band CA band combination. In some rare cases, the UE may not support a fallback combination as advertised by the new UE capability signalling solution. In this case, the UE must use the legacy UE capability signalling method.
Therefore, the specification text must be clear that the maximum aggregated bandwidth capabilities are applicable to the reported band combination and its fallback band combinations.their values are applicable when the UE is configured with that band combination.
Proposal 1:	To apply the following changes to the field description of supportedAggBW-FR2-r17 and supportedAggBW-InterBandCA-FR1-r17
	supportedAggBW-FR2-r17
Indicates the supported maximum aggregated intra-band bandwidth for TDD DL CCs and TDD UL CCs respectively in the FR2 CA bands in a of the band combination and its fallback band combinations. It is only applicable to FR2 CA band with FBG5 R2-R12 BW classes. UE indicating this shall report at least one featureSetPerDownlinkCC and featureSetPerUplinkCC (if applicable) with 200 MHz, and the UE is expected to support any combination of 100/200MHz carriers associated with the reported BW class (and as per TS 38.101-2 [34]) as long as the aggregated bandwidth of the configured carriers by the network does not exceed supportedAggBW-FR2-r17.



	supportedAggBW-InterBandCA-FR1-r17
Indicates the supported maximum aggregated bandwidth across FDD DL CCs, FDD UL CCs, TDD DL CCs, TDD UL CCs, all DL CCs and all UL CCs respectively in  the FR1 inter-band CA band combination and its fallback band combinations. It is only applicable to inter-band CA with Bandwidth Combination Set 5 (BCS5). If the UE reports this capability, the UE shall report supportedBandwidthDL-v17x0 and supportedBandwidthUL-v17x0.



2.2. Applicability of channelBW-90mhz
The usage of UE capability parameter channelBW-90mhz is somewhat special in the current standard. It is signalled per Feature-Set-Per-CC. In determining whether 90MHz bandwidth is supported, the network does not have to take into account the UE capability parameters channelBWs-DL/UL and supportedBandwidthDL/UL.
	channelBWs-DL
[…]

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. […]



The key concept of BCS4/5 is that the UE supports all possible defined channel bandwidths for each band in the band combination. It should be noted however that 90MHz channel bandwidth remains conditionally mandaotry even in case of BCS4/5, according to the following text in TS38.101-1.
	5.5A.0     General
[…]  Bandwidth Combination Set 4 and 5 contain all possible defined channel bandwidths for each band in the combination. The fact that BCS4 and BCS5 contain all channel bandwidths for each band does not alter if a bandwidth is mandatory or optional for a given band.
[…] Bandwidths that are identified as optional in Table 5.3.5-1 for a given release are still optional for UEs that support BCS4 or BCS5, where the bandwidths the UE supports for each band, the maximum bandwidth and/or minimum bandwidth for the band in the band combination are indicated in the UE capabilities.


In the context of maximum aggregated bandwidth UE capability, also the UE capability parameters signalled in supportedAggBW-InterBandCA-FR1-r17 must be taken into account in determining the supported bandwidth because 90MHz bandwidth on a given CC can be supported only if the aggregated bandwidth across CCs is within the limit of the UE capability values as reported in supportedAggBW-InterBandCA-FR1-r17.
Proposal 2:	To apply the following change to the network behaviour to determine the supported bandwidth.
	channelBWs-DL
[…]

NOTE:	[…]
To determine whether the UE supports a channel bandwidth of 90 MHz for the band combination with other bandwidth combination set than BCS5, 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 90 MHz for the band combination with BCS5, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedAggBW-InterBandCA-FR1-r17. […]




	channelBWs-UL
[…]

NOTE:	[…]
To determine whether the UE supports a channel bandwidth of 90 MHz for the band combination with other bandwidth combination set than BCS5, 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 90 MHz for the band combination with BCS5, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedAggBW-InterBandCA-FR1-r17. […]




3. Proposal
Based on the discussion in this document, we made the following proposals. Corresponding draft CR for endorsement is provided in [3].
Proposal 1:	To apply the following changes to the field description of supportedAggBW-FR2-r17 and supportedAggBW-InterBandCA-FR1-r17
	supportedAggBW-FR2-r17
Indicates the supported maximum aggregated intra-band bandwidth for TDD DL CCs and TDD UL CCs respectively in the FR2 CA bands in a of the band combination and its fallback band combinations. It is only applicable to FR2 CA band with FBG5 R2-R12 BW classes. UE indicating this shall report at least one featureSetPerDownlinkCC and featureSetPerUplinkCC (if applicable) with 200 MHz, and the UE is expected to support any combination of 100/200MHz carriers associated with the reported BW class (and as per TS 38.101-2 [34]) as long as the aggregated bandwidth of the configured carriers by the network does not exceed supportedAggBW-FR2-r17.



	supportedAggBW-InterBandCA-FR1-r17
Indicates the supported maximum aggregated bandwidth across FDD DL CCs, FDD UL CCs, TDD DL CCs, TDD UL CCs, all DL CCs and all UL CCs respectively in the FR1 inter-band CA band combination and its fallback band combinations. It is only applicable to inter-band CA with Bandwidth Combination Set 5 (BCS5). If the UE reports this capability, the UE shall report supportedBandwidthDL-v17x0 and supportedBandwidthUL-v17x0.



Proposal 2:	To apply the following change to the network behaviour to determine the supported bandwidth.
	channelBWs-DL
[…]

NOTE:	[…]
To determine whether the UE supports a channel bandwidth of 90 MHz for the band combination with other bandwidth combination set than BCS5, 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 90 MHz for the band combination with BCS5, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedAggBW-InterBandCA-FR1-r17. […]




	channelBWs-UL
[…]

NOTE:	[…]
To determine whether the UE supports a channel bandwidth of 90 MHz for the band combination with other bandwidth combination set than BCS5, 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 90 MHz for the band combination with BCS5, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedAggBW-InterBandCA-FR1-r17. […]
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