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1 Introduction
RAN1#100bis-e [1] sent the LS on Rel-16 RAN1 UE features lists for NR in [2], including the following request for RAN2 on MR-DC/CA enhancements:
===================Extract from R1-2003072================  
Omit part
· RAN1 made following agreements regarding UE features for MR-DC/CA enhancements. RAN1 respectfully ask RAN2 to introduce an FG for indicating support of asynchronous NR-DC operation and to discuss whether to introduce an optional FG for indicating supported cell-grouping configurations for a BC where the UE supports NR-DC operation.
	· [bookmark: _Hlk40701782]RAN1 lists NR-DC power-sharing features as FG18-1/1a/1b. Apart from them, RAN1 see the need of following:
· RAN2 to introduce an FG that indicates support of asynchronous operation 
· RAN1 will discuss whether this FG is mandatory or optional
· RAN2 to discuss whether or not to introduce an optional FG that indicates supported cell-grouping configurations for a BC where the UE supports NR-DC operation
· If the UE reports a cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR, the UE must support FG18-1 (FG18-1a/1b are optional).
· The capability signalling structure is up to RAN2.
· The requirements for sync-DC and async-DC are up to RAN4.


Omit part
2. Actions:
To RAN WG2
ACTION: RAN1 kindly would like to ask RAN2 to take into account the list of RAN1 NR UE features for designing corresponding capability signalling in Rel.16. 
For MR-DC/CA enhancements, RAN1 respectfully ask RAN2 to introduce an FG for indicating support of asynchronous NR-DC operation and to discuss whether to introduce an optional FG for indicating supported cell-grouping configurations for a BC where the UE supports NR-DC operation.
Omit part
=========================================================
[bookmark: _Hlk40689992]In this contribution, we provide our view on this RAN1 request on UE capabilities of asynchronous NR-DC and cell-grouping configurations. We also provide TP on spec changes in TS38.306/TS38.331 in appendix.
2 Discussion
In our understanding, LTE has introduced similar capability signalling to support Async LTE-DC and power control mode 2. While in NR, such signalling is still necessary to be introduced to support both Async NR-DC and also power sharing. We will first provide a brief overview on LTE signalling and then discuss the differences in NR signalling.     
2.1 LTE capability on async DC and cell-grouping
The related signalling is captured in TS 36.306 [3] and TS 36.331 [4]. It includes two UE capabilities asynchronous-r12 and supportedCellGrouping-r12 per band combination.
[bookmark: _Toc12697740]Copy from TS 36.306
[bookmark: _Toc12697741]4.3.5.9.1	asynchronous-r12
In addition to the UE capability indicated by dc-Support, this field defines whether asynchronous DC and power control mode 2 is supported by the UE which is capable of simultaneousRx-Tx. If the band combination is comprised of a single band entry for more than two carriers, the UE shall support any permutations of carriers to CGs. If the concerning band combination is comprised of more than two band entries, the carriers corresponding to a band entry shall belong to one cell group. For this band combination, the UE may indicate the supported carrier permutations to CGs.
[bookmark: _Toc12697742]4.3.5.9.2	supportedCellGrouping-r12
In addition to the UE capability indicated by asynchronous, this field defines for which mapping of serving cells to cell groups (i.e. MCG or SCG) the UE supports asynchronous DC.
                            
Copy from TS 36.331

BandCombinationParameters-v1250::= SEQUENCE {
	dc-Support-r12					SEQUENCE {
		asynchronous-r12				ENUMERATED {supported}			OPTIONAL,
		supportedCellGrouping-r12		CHOICE {
				threeEntries-r12				BIT STRING (SIZE(3)),
				fourEntries-r12					BIT STRING (SIZE(7)),
				fiveEntries-r12					BIT STRING (SIZE(15))
		}																OPTIONAL
	}																	OPTIONAL,
	supportedNAICS-2CRS-AP-r12		BIT STRING (SIZE (1..maxNAICS-Entries-r12))		OPTIONAL,
	commSupportedBandsPerBC-r12				BIT STRING (SIZE (1.. maxBands))		OPTIONAL,
	...
}


Note that the capability supportedCellGrouping-r12 provides a mapping from bands to (one or more than one feasible) cell grouping configuration, as indicated in Note5 under UE-EUTRA-Capability in 36.331:

===================Extract from TS 36.331================  
NOTE 5:	The grouping of the cells to the first and second cell group, as indicated by supportedCellGrouping, is shown in the table below. The leading / leftmost bit of supportedCellGrouping corresponds to the Bit String Position 1.
	Nr of Band Entries:
	5
	4
	3

	Length of Bit-String:
	15
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	00001
	0001
	001

	2
	00010
	0010
	010

	3
	00011
	0011
	011

	4
	00100
	0100
	

	5
	00101
	0101
	

	6
	00110
	0110
	

	7
	00111
	0111
	

	8
	01000
	
	

	9
	01001
	
	

	10
	01010
	
	

	11
	01011
	
	

	12
	01100
	
	

	13
	01101
	
	

	14
	01110
	
	

	15
	01111
	
	



=========================================================
The table seems to be complex. We take a simple example for illustration: Assume that the given band combination includes 4 bands (e.g. band A, B, C, D) the UE supports simultaneously. Then if the UE reports ‘0001’ and ‘0110’, it means the UE supports two Async cell grouping: 1) band ABC in first cell group and band D in secondary cell group; 2) band AD in first cell group and band BC in secondary cell group.
Observation 1: TS 36.306 and 36.331 have introduced UE capabilities asynchronous-r12 and supportedCellGrouping-r12 per band combination, to support Async LTE-DC and power control mode 2.
Observation 2: LTE capability supportedCellGrouping-r12 provides a mapping from bands to (one or more than one UE supported) cell grouping configuration, for a given band combination.

2.2 NR capability on async DC and cell-grouping
In RAN1 LS on Rel-16 RAN1 UE features lists [2], RAN1 has requested RAN2 to introduce similar signalling to LTE, as illustrated in their agreement:
	· RAN1 lists NR-DC power-sharing features as FG18-1/1a/1b. Apart from them, RAN1 see the need of following:
· RAN2 to introduce an FG that indicates support of asynchronous operation 
· RAN1 will discuss whether this FG is mandatory or optional
· RAN2 to discuss whether or not to introduce an optional FG that indicates supported cell-grouping configurations for a BC where the UE supports NR-DC operation
· If the UE reports a cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR, the UE must support FG18-1 (FG18-1a/1b are optional).
· The capability signalling structure is up to RAN2.
· The requirements for sync-DC and async-DC are up to RAN4.



Since the intention is also to support Async DC and power sharing between MN and SN, we think that it is straight forward to introduce similar capability signalling (e.g. asyncNRDC-r16 and supportedCellGroupingNRDC-r16) for NR-DC.
Observation 3: RAN1 has requested RAN2 to introduce similar signalling on asynchronous NR-DC and supported cell-grouping configurations, with the similar intention (i.e. indicating the support of Async NR-DC and power sharing between MN and SN)
Proposal 1: Like LTE, introduce UE capabilities on asynchronous NR-DC and supported cell-grouping configurations for a band combination of NR-DC, to indicate the support of Async NR-DC and power sharing between MN and SN.
Then we discuss specific signalling structure. In 38.306 [5], we have MRDC-Parameters and NRDC-Parameters. However, the former one is for (NG)EN-DC and NE-DC; and the later one is per-UE. Thus, both of them are not good place. We think the most appreciate place is CA-ParametersNRDC. Thus, we propose:

Proposal 2: Put the UE capabilities on asynchronous NR-DC and supported cell-grouping configurations in CA-ParametersNRDC. 
For the capability of asynchronous NR-DC, we think we can copy the basic signalling structure of the two LTE capabilities (asynchronous-r12 and supportedCellGrouping-r12), but we need to further discuss what is the maximum band number for a given NR-DC band combination. For LTE-DC, we covered up to 5 bands. For NR-DC, existing TS 38.101-3 [6] only captures the case of up to 2 bands where MCG is FR1 and SCG is FR2 in table 5.5B.7.1. It is because RAN4 has not discussed the requirements when both MCG and SCG are in same frequency range (i.e. FR1 or FR2). However, we have seen the use case of up to 4 bands (e.g. Bandwidth class A+A+A+H) for NR-DC. Thus, we think we can first use 4 bands from ASN.1 perspective, which is illustrated in table 1. Note that RAN1 has also requested RAN4 to specify requirements for sync-DC and async-DC. RAN2 can make correction accordingly if their defined requirement is different. 
Observation 4: For NR-DC, existing TS 38.101-3 only captures the case of up to 2 bands where MCG is FR1 and SCG is FR2 in table 5.5B.7.1. It is because RAN4 has not discussed the requirements when both MCG and SCG are in same frequency range (i.e. FR1 or FR2). However, we have seen the use case of up to 4 bands (e.g. Bandwidth class A+A+A+H) for NR-DC.)
	Nr of Band Entries:
	4
	3

	Length of Bit-String:
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	0001
	001

	2
	0010
	010

	3
	0011
	011

	4
	0100
	

	5
	0101
	

	6
	0110
	

	7
	0111
	


Table 1: Illustration of mapping from bands to cell group configuration for NR-DC
Proposal 3: Introduce asyncNRDC-r16 and supportedCellGroupingAsyncNRDC-r16 to indicate the support of asynchronous NR-DC, where:
· asyncNRDC-r16 is ENUMERATED {supported}, same as LTE
· supportedCellGroupingAsyncNRDC-r16 reuse the mapping table of LTE with up to 4 bands from ASN.1 perspective, as illustrated in table 1. 
Furthermore, according to RAN1 LS [2], the cell grouping configuration is also required to indicate whether the UE supports a cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR. In our understanding, it also needs to cover the case of synchronous NR-DC in which MCG cell(s) and SCG cell(s) are in the same FR, so that the NW can implicitly know whether the UE support NR-DC power-sharing feature FG18-1. Thus, we propose to introduce another capability supportedCellGroupingSyncNRDC-r16 to indicate the UE supported cell-grouping configurations for a band combination of synchronous NR-DC. And it shares the mapping table in Table 1.
Observation 5: The cell grouping capability also needs to cover the case of synchronous NR-DC in which MCG cell(s) and SCG cell(s) are in the same FR, so that the NW can implicitly know whether the UE support NR-DC power-sharing feature FG18-1
Proposal 4: To indicate the UE supported cell-grouping configurations for a band combination of synchronous NR-DC, introduce supportedCellGroupingSyncNRDC-r16 with the same mapping table of supportedCellGroupingAsyncNRDC-r16.
With this capability, if the UE reports a supported cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR, the UE must support NR-DC power sharing FG18-1. When the UE doesn’t report this capability, we think there are alternative understandings:
· Alt-1: it means the UE supports any cell-grouping configurations in the band combination
· Alt-2: it means the UE supports only Rel-15 NR-DC (i.e., FR1-FR2 DC)
Between them, we prefer Alt-2 because it is more backward compatible.
Proposal 5: For either supportedCellGroupingAsyncNRDC-r16 or supportedCellGroupingSyncNRDC-r16, if the UE reports one supported cell-grouping configuration in which MCG and SCG are in the same FR, the UE shall support NR-DC power sharing FG18-1. 
Proposal 6: If the UE doesn’t report supportedCellGroupingSyncNRDC-r16, the UE supports only Rel-15 NR-DC (i.e., FR1-FR2 DC).
We provide the TP on spec changes in TS 38.306 in Appendix 1, and the TP on spec changes in TS 38.331 in Appendix 2.

3 Summary
[bookmark: _GoBack]In this contribution, we provide our view on RAN1 request on UE capabilities of asynchronous NR-DC and cell-grouping configurations. We provide the TP on spec changes in TS 38.306 in Appendix 1, and the TP on spec changes in TS 38.306 in Appendix 2.
Observation 1: TS 36.306 and 36.331 have introduced UE capabilities asynchronous-r12 and supportedCellGrouping-r12 per band combination, to support Async LTE-DC and power control mode 2.
Observation 2: LTE capability supportedCellGrouping-r12 provides a mapping from bands to (one or more than one UE supported) cell grouping configuration, for a given band combination.
Observation 3: RAN1 has requested RAN2 to introduce similar signalling on asynchronous NR-DC and supported cell-grouping configurations, with the similar intention (i.e. indicating the support of Async NR-DC and power sharing between MN and SN)
Observation 4: For NR-DC, existing TS 38.101-3 only captures the case of up to 2 bands where MCG is FR1 and SCG is FR2 in table 5.5B.7.1. It is because RAN4 has not discussed the requirements when both MCG and SCG are in same frequency range (i.e. FR1 or FR2). However, we have seen the use case of up to 4 bands (e.g. Bandwidth class A+A+A+H) for NR-DC.)
Observation 5: The cell grouping capability also needs to cover the case of synchronous NR-DC in which MCG cell(s) and SCG cell(s) are in the same FR, so that the NW can implicitly know whether the UE support NR-DC power-sharing feature FG18-1

Proposal 1: Like LTE, introduce UE capabilities on asynchronous NR-DC and supported cell-grouping configurations for a band combination of NR-DC, to indicate the support of Async NR-DC and power sharing between MN and SN.
Proposal 2: Put the UE capabilities on asynchronous NR-DC and supported cell-grouping configurations in CA-ParametersNRDC. 
Proposal 3: Introduce asyncNRDC-r16 and supportedCellGroupingAsyncNRDC-r16 to indicate the support of asynchronous NR-DC, where:
· asyncNRDC-r16 is ENUMERATED {supported}, same as LTE
· supportedCellGroupingAsyncNRDC-r16 reuse the mapping table of LTE with up to 4 bands from ASN.1 perspective, as illustrated in table 1. 
Proposal 4: To indicate the UE supported cell-grouping configurations for a band combination of synchronous NR-DC, introduce supportedCellGroupingSyncNRDC-r16 with the same mapping table of supportedCellGroupingAsyncNRDC-r16.
Proposal 5: For either supportedCellGroupingAsyncNRDC-r16 or supportedCellGroupingSyncNRDC-r16, if the UE reports one supported cell-grouping configuration in which MCG and SCG are in the same FR, the UE shall support NR-DC power sharing FG18-1. 
Proposal 6: If the UE doesn’t report supportedCellGroupingSyncNRDC-r16, the UE supports only Rel-15 NR-DC (i.e., FR1-FR2 DC).
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Appendix 1: TP on 38.306
START OF CHANGES
4.2.7.13 CA-ParametersNRDC

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	asyncNRDC
Indicates whether the UE supports asynchronous NR-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If the band combination is comprised of a single band entry for more than two carriers, the UE shall support any permutations of carriers to CGs. If the concerning band combination is comprised of more than two band entries, the carriers corresponding to a band entry shall belong to one cell group. For this band combination, the UE may indicate the supported carrier permutations to CGs via supportedCellGroupingAsyncNRDC.

If it is not supported, the UE supports only synchronous NR-DC.
	BC
	FFS
	No
	Yes

	supportedCellGroupingAsyncNRDC
In addition to the UE capability indicated by asyncNRDC, this field defines for which mapping of serving cells to cell groups (i.e. MCG or SCG) the UE supports asynchronous NR-DC. This field is only present for a band combination with more than two but less than five band entries where the UE supports asynchronous NR-DC. If this field is not present but asynchronous operation is supported, the UE supports all possible mappings of serving cells to cell groups for the band combination. The bitmap size is selected based on the number of entries in the combinations, i.e., in case of three entries, the bitmap corresponding to threeEntries is selected and so on.
A bit in the bit string set to 1 indicates that the UE supports asynchronous NR-DC for the cell grouping option represented by the concerned bit position. Each bit position represents a different cell grouping option, as illustrated by a table in this section. A cell grouping option is represented by a number of bits, each representing a particular band entry in the band combination with the left-most bit referring to the band listed first in the band combination, etc. Value 0 indicates that the carriers of the corresponding band entry are mapped to a first cell group, while value 1 indicates that the carriers of the corresponding band entry are mapped to a second cell group. It is noted that the mapping table does not include entries with all bits set to the same value (0 or 1) as this does not represent a DC scenario (i.e. indicating that the UE supports that all carriers of the corresponding band entry are in one cell group).

If the UE supports one cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR for a given NR-DC band combination, the UE supports basic power sharing behaviour for NR-DC as specified in clause x of TS 38.213 [11].
	BC
	No
	No
	Yes

	supportedCellGroupingSyncNRDC
This field defines for which mapping of serving cells to cell groups (i.e. MCG or SCG) the UE supports synchronous NR-DC. This field is only present for a band combination with more than two but less than five band entries where the UE supports synchronous NR-DC. If this field is not present, the UE only supports MCG cell(s) in FR1 and SCG cell(s) in FR2 for the given band combination. The bitmap size is selected based on the number of entries in the combinations, i.e., in case of three entries, the bitmap corresponding to threeEntries is selected and so on.
A bit in the bit string set to 1 indicates that the UE supports synchronous NR-DC for the cell grouping option represented by the concerned bit position. Each bit position represents a different cell grouping option, as illustrated by a table in this section. A cell grouping option is represented by a number of bits, each representing a particular band entry in the band combination with the left-most bit referring to the band listed first in the band combination, etc. Value 0 indicates that the carriers of the corresponding band entry are mapped to a first cell group, while value 1 indicates that the carriers of the corresponding band entry are mapped to a second cell group. It is noted that the mapping table does not include entries with all bits set to the same value (0 or 1) as this does not represent a DC scenario (i.e. indicating that the UE supports that all carriers of the corresponding band entry are in one cell group).

If the UE supports one cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR for a given NR-DC band combination, the UE supports basic power sharing behaviour for NR-DC as specified in clause x of TS 38.213 [11].
	BC
	No
	No
	Yes



	Nr of Band Entries:
	4
	3

	Length of Bit-String:
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	0001
	001

	2
	0010
	010

	3
	0011
	011

	4
	0100
	

	5
	0101
	

	6
	0110
	

	7
	0111
	


Table 1: Illustration of mapping from bands to cell group configuration for NR-DC

END OF CHANGES


	

Appendix 2: TP on 38.331
START OF CHANGES
[bookmark: _Toc20426146][bookmark: _Toc29321543]–	BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations (also including DL only or UL only band).
BandCombinationList information element
-- ASN1START
-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=             SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombinationList-v1540 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1540

BandCombinationList-v1550 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1550

BandCombinationList-v1560 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1560

BandCombinationList-v1570 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1570

BandCombinationList-v1580 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1580

BandCombinationList-v16xy ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v16xy


BandCombination ::=                 SEQUENCE {
    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
    featureSetCombination               FeatureSetCombinationId,
    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,
    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,
    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,
[bookmark: _Hlk535846965]    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

BandCombination-v1540::=            SEQUENCE {
    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,
    ca-ParametersNR-v1540               CA-ParametersNR-v1540                       OPTIONAL
}

[bookmark: _Hlk2994722]BandCombination-v1550 ::=           SEQUENCE {
    ca-ParametersNR-v1550               CA-ParametersNR-v1550
}

BandCombination-v1560::=            SEQUENCE {
    ne-DC-BC                                ENUMERATED {supported}                 OPTIONAL,
    ca-ParametersNRDC                       CA-ParametersNRDC                      OPTIONAL,
    ca-ParametersEUTRA-v1560                CA-ParametersEUTRA-v1560               OPTIONAL,
    ca-ParametersNR-v1560                   CA-ParametersNR-v1560                  OPTIONAL
}

BandCombination-v1570 ::=           SEQUENCE {
    ca-ParametersEUTRA-v1570            CA-ParametersEUTRA-v1570
}

BandCombination-v1580 ::=           SEQUENCE {
    mrdc-Parameters-v1580               MRDC-Parameters-v1580
}

BandCombination-v16xy ::=           SEQUENCE {
    ca-ParametersNRDC-v16xy             CA-ParametersNRDC-v16xy              OPTIONAL
}


BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }
}

BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

	BandCombination field descriptions

	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix).

	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.

	ne-DC-BC
If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.

	srs-SwitchingTimesListNR
Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on

	srs-SwitchingTimesListEUTRA
Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less) E-UTRA carrier corresponding to the band entry in the order indicated below:
-	For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList, i.e. first entry corresponds to first E-UTRA band in bandList and so on,
-	For the second E-UTRA band, the UE shall include one entry less, i.e. first entry corresponds to the second E-UTRA band in bandList and so on
 -	And so on




END OF CHANGES


START OF CHANGES
[bookmark: _Toc20426151][bookmark: _Toc29321548][bookmark: _Hlk9949516]–	CA-ParametersNRDC
The IE CA-ParametersNRDC contains dual connectivity related capabilities that are defined per band combination.
CA-ParametersNRDC information element
-- ASN1START
-- TAG-CA-PARAMETERS-NRDC-START

CA-ParametersNRDC ::=					SEQUENCE {
	ca-ParametersNR-ForDC				CA-ParametersNR							OPTIONAL,
	ca-ParametersNR-ForDC-v1540			CA-ParametersNR-v1540					OPTIONAL,
	ca-ParametersNR-ForDC-v1550			CA-ParametersNR-v1550					OPTIONAL,
	ca-ParametersNR-ForDC-v1560			CA-ParametersNR-v1560					OPTIONAL,
	featureSetCombinationDC				FeatureSetCombinationId					OPTIONAL
}

CA-ParametersNRDC-v16xy ::=				SEQUENCE {
	asyncNRDC-r16                            ENUMERATED {supported}                                OPTIONAL,
     supportedCellGroupingAsyncNRDC-r16		CHOICE {
				threeEntries-r12				BIT STRING (SIZE(3)),
				fourEntries-r12				BIT STRING (SIZE(7))
	} 																							   OPTIONAL,
	supportedCellGroupingSyncNRDC-r16		CHOICE {
				threeEntries-r12				BIT STRING (SIZE(3)),
				fourEntries-r12				BIT STRING (SIZE(7))
	} 																							   OPTIONAL

}

-- TAG-CA-PARAMETERS-NRDC-STOP
-- ASN1STOP

	CA-ParametersNRDC field descriptions

	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 no version of this field (i.e., with and without suffix) is present for a band combination, the ca-ParametersNR field versions (with and without suffix) in BandCombination are applicable to the UE configured with NR-DC for the band combination.

	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.



END OF CHANGES

