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1. Introduction
During the previous meetings, the aggregated bandwidth has been discussed for the CA case and an LS was sent to the RAN4 to confirm whether it is also applicable to the NR-DC case. In the reply LS [1], Ran4 confirms that the aggregated bandwidth can be used to the NR-DC case and left to RAN2 to decide whether and when to extend the capability to NR-DC.
	Q2: 2RAN2 would like to ask RAN4 if the aggregated BW capability signaling for inter-band FR1 CA with BCS5, is also applicable to NR-DC cases. 
A2: From RAN4 perspective, the aggregated BW capability signaling for inter-band FR1 CA with BCS5 can be applicable to NR-DC cases. 
It is left to RAN2 to decide whether/when to extend the capability to NR-DC based on RAN2 specification impacts and efforts.


In RAN2 current spec, this aggregated capability has been introduced for the NR-DC case as below:

	CA-ParametersNRDC-v17x0 ::=                  SEQUENCE {
ca-ParametersNR-ForDC-v17X0         CA-ParametersNR-v17x0     OPTIONAL 
}

CA-ParametersNR-v17x0 ::= SEQUENCE {
    supportedAggBW-InterBandCA-FR1-r17      SEQUENCE {
        supportedAggBW-FDD-DL-r17		SupportedAggBandwidth-r17      OPTIONAL,
        supportedAggBW-FDD-UL-r17		SupportedAggBandwidth-r17      OPTIONAL,
		supportedAggBW-TDD-DL-r17		SupportedAggBandwidth-r17      OPTIONAL,
		supportedAggBW-TDD-UL-r17		SupportedAggBandwidth-r17      OPTIONAL,
		supportedAggBW-TotalDL-r17		SupportedAggBandwidth-r17      OPTIONAL,
      	supportedAggBW-TotalUL-r17		SupportedAggBandwidth-r17      OPTIONAL
}
}


In this paper, we share our views on whether and how to adopt this parameter to the NR-DC based on the above progress.
2. Discussion
In this chapter, we first discuss whether to adopt the aggregated bandwidth mechanism for the NR-DC case, then discuss how to adopt it.
2.1 Whether Adopt Aggregated Bandwidth Mechanism to the NR-DC
In the current signaling structure, the CA and DC band combination reporting can be described as in the Fig 1:


Fig 1: CA and DC Band Combination Reporting
Then to save the signaling overhead, in the spec, it further clarified that for a BC that the UE support both the CA and NR-DC, the parameters for the CA case can be reused for the NR-DC if there are no difference between the CA and DC. 
	featureSetCombinationDC 
If this field is present for a band combination, it reports the feature set combination supported for the band combination when NR-DC is configured. If this field is absent for a band combination, the featureSetCombination in BandCombination (without suffix) is applicable to the UE configured with NR-DC for the band combination

	ca-ParametersNRDC 
If the field is included for a band combination in the NR capability container, the field indicates support of NR-DC. Otherwise, the field is absent.

	ca-ParametersNR-forDC (with and without suffix) 
If this field is present for a band combination, it reports the UE capabilities when NR-DC is configured with the band combination. If a version of this field (i.e., with or without suffix) is absent for a band combination, the corresponding ca-ParametersNR field version in BandCombination is applicable to the UE configured with NR-DC for the band combination. If a version of this field (i.e., with or without suffix) is present for a band combination but does not contain any parameters, the UE does not support the corresponding field version when configured with NR-DC for the band combination. 


Furthermore, in the RAN4 spec, it has been specified that the BCS5 can be reported for the NR-DC case as below.
	5.5B	Configurations for DC (38101-1)
For an NR DC configuration specified in 5.5B.1-1, the bandwidth combination sets for the corresponding NR CA configuration in 5.5A.3, i.e.,dual uplink inter-band carrier aggregation with uplink assigned to two NR bands, are applicable to Dual Connectivity.


Then we consider the case that a UE support the same BCS5 capability for both the CA and DC. For such kinds of cases, if the aggregated bandwidth feature was only supported by the CA, it means that the UE has to report the capability for the DC with the legacy mechanism (no aggregated maximum bandwidth). 
[bookmark: _GoBack]Take a 2CC BC with aggregated maximum DL bandwidth=160M as an example, for the CA, it only needs to report one feature set with supportedBandwidthDL = 100M (in the corresponding featureSetPercc) together with Maximum aggregated DL TDD bandwidth =160MHz. But for the DC case, it needs to further report multiple feature sets as shown in the Table 1.
Table 1 DC and CA Reporting
	For the CA case
	  For the DC case

	
	Feature Set
	cc1
	cc2

	The UE report supportedBandwidthDL = 100M for each CC and Maximum aggregated DL TDD bandwidth =160MHz

	Sub-case 1: 
	100
	60

	
	Sub-case 2:  
	80
	80

	
	Sub-case 3:
	70
	90

	
	Sub-case 4:
	60
	100


Then the reported capability singling structure would be as in the Fig 2:


Fig 2: Only CA Supports Maximum Aggregated Bandwidth Mechanism
Obviously, for the case that the UE support the same BCS5 capability for both the CA and DC, if the aggregated bandwidth feature was only supported by the CA, it will not reduce the signaling overhead.
Observation 1: For the BC that support the same BCS5 capability for both the CA and DC, if the aggregated bandwidth mechanism was only supported by the CA, the UE has to report the BCS5 related capability for the CA/DC with legacy mechanism. 
However, if the DC case was also supported, the signaling can be simplified as in the Fig 3


Fig 3: Both CA and DC Support Maximum Aggregated Bandwidth Mechanism
Based on the above description, we give our first proposal as below:
Proposal 1: The Aggregated Bandwidth Mechanism shall also be applied to the NR-DC.
2.2 How to Adopt Aggregated Bandwidth Mechanism to the NR-DC
About how to adopt aggregated bandwidth mechanism to the NR-DC case, there are 2 options:
· Option 1: the MN and SN side comply the aggregated bandwidth restriction respectively for the FR1 part 
· Option 2: the aggregated bandwidth is defined as a restriction across all the FR1 bands (include both MN and SN) 
In the next chapters, we’d like to analyze the option 1 by taking the Cell grouping into consideration. In the current signaling, for the NR-DC BC, the UE can indicate the supported Cell Group Information according to the network’s requirement.
	UECapabilityEnquiry:
requestedCellGrouping-r16      SEQUENCE (SIZE (1..maxCellGroupings-r16)) OF CellGrouping-r16    OPTIONAL    -- Cond NRDC
CellGrouping-r16 ::=    SEQUENCE {
    mcg-r16                 SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR,
    scg-r16                 SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR,
    mode-r16                ENUMERATED {sync, async}
}

	CA-ParametersNRDC-v1650 ::=                  SEQUENCE {
[bookmark: OLE_LINK2]    supportedCellGrouping-r16                    BIT STRING (SIZE (1..maxCellGroupings-r16))  OPTIONAL
}


Thus, the UE may support the different Cell groups for the MN side for a NR-BC. If a per-BC aggregated CA bandwidth was defined, it also means that this definition is cell groups independent. 
Observation 2: For the NR-DC BC, if the aggregated bandwidth restriction is defined as a CA parameters, it means that aggregated bandwidth restriction is cell group independent.
Take the fig 1 as an example:
	



Fig 1: Cell Grouping
In which:
	Cell Grouping 1:mcg=[ n41, n78] and scg=[ n261]  Cell Grouping 2: mcg=[n41] and scg=[n78, n261] 


Then it would means that even for the same feature set entry, with different cell grouping method, the maximum aggregated bandwidth would be different, we assume that the UE report the maximum aggregated CA bandwidth for the DL TDD is 100M, then as shown in the Fig 2:
	



Fig 2: Maximum aggregated CA bandwidth Restriction for the different cell Groups
· For the cell Grouping 1: the maximum aggregated CA bandwidth restriction would be applied to CA n41+n78, which means that the maximum bandwidth for the FR1 part of this BC can only achieve 100M.
· For the cell Grouping 2: the maximum aggregated CA bandwidth restriction would be applied to the n41 and n78 respectively, the maximum bandwidth for the FR1 part of this BC can achieve 200M.
[bookmark: OLE_LINK3]Observation 3: For the NR-DC BC, if the aggregated bandwidth restriction is defined as a CA parameters, even for the same feature set entry, the maximum bandwidth for the FR1 part would be different for the different cell grouping methods.
[bookmark: OLE_LINK4]Based on the above 2 observations, for the NR-DC BC, the aggregated bandwidth restriction shall be defined for the FR1 part as an NR-DC parameter instead of the CA parameters.
Proposal 2: For the NR-DC BC, the aggregated bandwidth restriction shall be defined as a restriction across all FR1 bands.
If proposal 1 was agreed, RAN2 need to further discuss the MN-SN coordination on the newly added aggregated bandwidth restriction. In short, when the MN indicates the SelectedBandEntriesMN and the allowedFeatureSetsList, the MN shall also indicates the allowed SN side aggregated bandwidth to the SN.          
Proposal 3: If the proposal 2 was agreed, the MN shall also indicates the allowed SN side aggregated bandwidth to the SN.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: For the BC that support the same BCS5 capability for both the CA and DC, if the aggregated bandwidth mechanism was only supported by the CA, the UE has to report the BCS5 related capability for the DC with legacy mechanism. 
Proposal 1: The Aggregated Bandwidth Mechanism shall also be applied to the NR-DC.
Observation 2: For the NR-DC BC, if the aggregated bandwidth restriction is defined as a CA parameters, it means that aggregated bandwidth restriction is cell group independent.
Observation 3: For the NR-DC BC, if the aggregated bandwidth restriction is defined as a CA parameters, even for the same feature set entry, the maximum bandwidth for the FR1 part would be different for the different cell grouping methods.
Proposal 2: For the NR-DC BC, the aggregated bandwidth restriction shall be defined as a restriction across all FR1 bands.
Proposal 3: If the proposal 2 was agreed, the MN shall also indicates the allowed SN side aggregated bandwidth to the SN.
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