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1	Introduction
At RAN2#125, CRs in [1]-[4] were agreed introducing maximum aggregated bandwidth signalling, supportedAggBW-FR1-r17, for BCS5 band combinations
Although this signalling is intended to be applied also to NR-DC band combinations, at the time that the CRs were agreed, no inter-node signalling had yet been specified for supporting NR-DC, and the following was captured in the CR cover sheets:
“NOTE: Inter-node signalling to support maximum aggregated bandwidth for BCS5 NR-DC will be specified later. A network may avoid configuring a UE to use NR-DC when that UE indicates supportedAggBW-FR1 for a BCS5 NR-DC band combination.”
This contribution discusses the inter-node coordination that will need to be specified to support the BCS5 maximum aggregated bandwidth signalling for NR-DC band combinations.
2	Discussion
2.1	Required inter-node signalling to enable BCS5 NR-DC
Using a similar argument as [5], we present an example to show why inter-node coordination is critical to properly support the supportedAggBW-FR1-r17 capability for BCS5 NR-DC band combinations. For example, for the NR-DC BCS5 combination DC_n1A-n3A-n78A, a UE might support the following cell groupings between the Master Node (MN) and Secondary Node (SN):
	Cell grouping
	MN
	SN

	1
	n1-n3
	n78

	2
	n1
	n3-78

	3
	n1-n78
	n3



And assume the UE reports the following capabilities for this NR-DC band combination:

	supportedBandwidthDL-v17x0 / supportedBandwidthUL-v17x0
	n1
	40

	
	n3
	40

	
	n78
	100

	supportedAggBW-FR1-r17
	supportedAggBW-FDD-DL-r17 / supportedAggBW-FDD-UL-r17
	60

	
	supportedAggBW-TDD-DL-r17 /
supportedAggBW-TDD-UL-r17
	100

	
	supportedAggBW-Total-DL-r17 /
supportedAggBW-Total-UL-r17
	140



Presently (i.e. based on the current agreed CRs), the UE capabilities can be signalled from the MN to the SN, so the SN would be aware of the above UE bandwidth limitations for the BC. However, based on the current signalling that has been specified, the SN has no way of knowing how much of the maximum aggregated bandwidth is currently in use (or reserved for use) at the MN, or, equivalently, how much bandwidth can be configured at the SN. 
For example, in cell grouping 1, if the MN has already configured the UE with 30 MHz in each of n1 and n3 (60 MHz total), and if the SN only looks at the capabilities without knowing what is already configured by the MN, then the SN might try to configure the UE with 100 MHz in n78, for a total BW of 160 MHz (100 MHz from the SN + 60 MHz from the MN), exceeding the UE’s  supportedAggBW-Total-DL/UL capabilities of 140 Mhz.
As another example, in cell grouping 3, if the MN had already configured the UE with 30 MHz for n1 and 80 MHz for n78, without inter-node coordination, the SN might attempt to configure the UE with 40 MHz in n3, which would exceed its supportedAggBW-FDD-DL/UL capabilities of 60 MHz as well as its supportedAggBW-Total-DL/UL capabilities of 140 MHz.
Observation 1: Without the MN indicating to the SN the allowed BW at the SN side (or the reserved BW at the MN side), the SN might attempt to provide an invalid configuration for a BCS5 NR-DC BC that exceeds the UE supportedAggBW-FR1-r17 capabilities.
In our view, two possible techniques could be considered for the BW coordination between the MN and SN, one based on signalling a BW allowance to the SN (Option 1) and another based on signalling the BW reserved by the MN (Option 2). We now detail these options further.
Option 1: The MN can indicate to the SN, in an inter-node RRC message, the allowed FDD BW, allowed TDD BW, and allowed total BW that can be configured, for every band combination indicated to the SN in CG-ConfigInfo > configRestrictInfoSCG > allowedBC-ListMRDC. Based on the indicated BW limitations, the SN can explicitly know the allowable BW configuration for the NR-DC UE for every allowable NR-DC BC when determining the secondary cell group (SCG) configuration. When replying with the SCG configuration in the CG-Config message, the SN should also explicitly indicate to the MN the aggregate FDD and TDD BWs that have been configured in the SCG, so the MN can know if there is any remaining BW available in case the unused BW can be (re)configured by the MN for the master cell group (MCG).
Option 2: The MN can indicate to the SN in a single indication in an inter-node RRC message, the currently reserved aggregated FDD BW and reserved aggregated TDD BW for the MCG configured by the MN (the reserved BW could be a static/fixed reservation, or it could be dynamic, e.g. based on the currently occupied/in-use BW at the MCG.) Then, comparing the reserved BW at the MN to the UE capabilities the SN receives in supportedAggBW-FR1-r17 the SN can determine up to which BW can be configured for the UE for a particular BCS5 NR-DC BC and secondary cell group. As in Option 1, when replying to the MN, the SN should indicate what BWs have been configured in the SCG in case any unused BW can be (re)configured in the MCG.
The main difference between these options is that in Option 1, the MN needs to provide the allowed BW limitations for each BC indicated in allowedBC-ListMRDC, while in Option 2 there is just one indication of the reserved BW at the MN (regardless of the BCs signalled in allowedBC-ListMRDC), which the SN needs to compare against the UE’s maximum aggregated BW capabilities that are signalled in supportedAggBW-FR1-r17.
Observation 2: Inter-node signalling for coordinating maximum aggregated bandwidth capabilities between MN and SN can be based on signalling a per-BC BW allowance to the SN (Option 1) or based on signalling the MN-reserved BW to the SN independent of the allowed BCs (Option 2).
Proposal 1: RAN2 should decide between Option 1 and Option 2 when specifying the inter-node signalling required to support maximum aggregate bandwidth coordination for BCS5 NR-DC band combinations.
2.2	Secondary node request for additional bandwidth
Inter-node MR-DC signalling also supports the SN initiating a request for new/additional resources from the MN, for example a request to modify the band combination, the allowed maximum power, or maximum CSI-RS resources. 
One other aspect that could be considered to better support inter-node coordination for BCS5 NR-DC is allowing the SN to request a modification to BCS5 bandwidth allowance (FDD, TDD, or total BW) from the MN for a specific band combination or band. This could be useful for example if the resource availability of specific bands at the SN increase or decrease.
Observation 3: Allowing the SN to request the MN to modify the BCS5 bandwidth allowance at the SN side would provide better flexibility to support BCS5 NR-DC band combinations.
In our view, this can be supported using the existing framework used by the SN to request a modification to SCG resources, i.e. by sending XnAP S-NODE MODIFICATION REQUIRED with configRestrictModReq included in the RRC CG-Config container. A request for modification to the BCS5 bandwidth allowance for the SCG could be for a particular band combination or restricted to specific band(s).
Proposal 2: SN should be able to request the MN to modify the BCS5 (FDD, TDD, and/or total) bandwidth allowance for a given band combination or band at the SN side, e.g. using CG-Config > configRestrictModReq.
3	Conclusion
This document has made the following observations:
Observation 1: Without the MN indicating to the SN the allowed BW at the SN side (or the reserved BW at the MN side), the SN might attempt to provide an invalid configuration for a BCS5 NR-DC BC that exceeds the UE supportedAggBW-FR1-r17 capabilities.
Observation 2: Inter-node signalling for coordinating maximum aggregated bandwidth capabilities between MN and SN can be based on signalling a per-BC BW allowance to the SN (Option 1) or based on signalling the MN-reserved BW to the SN independent of the allowed BCs (Option 2).
Observation 3: Allowing the SN to request the MN to modify the BCS5 bandwidth allowance at the SN side would provide better flexibility to support BCS5 NR-DC band combinations.
And proposed the following:
Proposal 1: RAN2 should decide between Option 1 and Option 2 when specifying the inter-node signalling required to support maximum aggregate bandwidth coordination for BCS5 NR-DC band combinations.
Proposal 2: SN should be able to request the MN to modify the BCS5 (FDD, TDD, and/or total) bandwidth allowance for a given band combination or band at the SN side, e.g. using CG-Config > configRestrictModReq.
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