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Introduction
In RAN2#124 meeting, the lower MSD issue was discussed based on RAN4 LS[1][2][3][4][5]. The latest agreements are as follows. 
Agreements:
1.   For each victim band, the lower MSD capability is reported as follows:
-	For each victim band, it can list multiples of 1 and/or 2 aggressor bands. The aggressor band is defined using the FreqBandIndicatorNR;  FFS LTE frequency band should also be included.
-	Within each entry of the list, other than the aggressor band(s), the MSD threshold can be indicated for each possible {MSD type, Power class} associated with the victim band and aggressor band(s).
o	The values of the MSD type are defined as {harmonic, harmonic mixing, cross band isolation, IMD2/3/4/5}
o	The values of the Power Class are defined as {pc1dot5, pc2, pc3}
o	The values of the MSD Class are defined as {classI, classII, classIII, classIV, classV, classVI, classVII, classVIII}
2	An “ALL” MSD type is defined to indicate the reported MSD threshold for all MSD types defined in Rel-18, applicable to the associated victim band/the aggressor bands.   
3	If the NW requests for certain power class(es), the lower MSD capability for the power class with highest tx power as well as the requested power class(es) should be reported if supported; otherwise, the lower MSD capability for the highest power class of corresponding band combination including victim band and aggressor band(s) is reported. (can be updated further pending RAN4 discussion)
4	Include spare values in MSD type field design.

RAN2 also further received a LS from RAN4 responding to RAN2 questions on power class. In this contribution, we discuss the FFS on the signalling design for EN-DC case in the latest agreement, as well as discuss the LS from RAN4 to check whether there are further impacts to RAN2. 
Discussion
EN-DC signalling for lower MSD capability
In the last RAN2 meeting, it is agreed to postpone the signalling for EN-DC case to the next meeting to allow for some offline discussion on how to include the signalling. Note that it is agreed that lower MSD capability is reported in a “per victim band” way.
1. Lower MSD capability is reported in a “per victim band” way (i.e., in IE bandNR). Multiple entries corresponding to multiple BCs can be reported for one victim band, and one or two aggressor bands can be indicated in each entry

Based on brief offline discussion during the meeting, there are basically the following approaches to include the lower MSD capability in a “per victim band” on the LTE frequency band and NR frequency band with the aggressor band(s) either LTE frequency band or NR frequency band for an EN-DC band combination.
Approach#1: Include the lower MSD capabilities where the victim band for EN-DC combination is LTE band in the LTE capability container in the LTE specification and the lower MSD capabilities where the victim band for EN-DC combination is NR band in the NR capability container in the NR specification.
Approach#2: Introduce lower MSD capabilities per NR bands or per LTE bands where the victim bands for EN-DC combination can be NR band or LTE band in the MR-DC capability container in NR specification.
In this section, we further analyse which approach to go for. In the case of EN-DC, the main usage of the lower MSD capability is to facilitate the selection of the EN-DC band combination list by the MN and SN. 
Observation#1: The main usage of the lower MSD capability is to facilitate the selection of the EN-DC band combination list by the MN and SN
In Approach#1, as the lower MSD capabilities with LTE band as victim band in an EN-DC combination is in the LTE container, the LTE MN will be able to select the EN-DC band combination list based on the lower MSD capabilities signalled in the LTE capability container for EN-DC band combinations (i.e. via the inter-node message CG-ConfigInfo -> allowedBC-ListMRDC transferred from MN to SN) if it wants to.  For the lower MSD capabilities with NR band as victim band in EN-DC band combinations, the NR SN will be able to request for the EN-DC band combination(s) that may not be in the allowed list (through inter-node message CG-Config-> requestedBC-MRDC) based on the lower MSD capabilities with NR as victim band in the NR capability container. In addition, the NR SN can further filter the allowed list based on the lower MSD capabilities with NR band as victim band in the EN-DC band combinations. Furthermore, Approach#1 does not introduce new per band signalling and is more aligned to the lower MSD capability signalling related to NR CA. See Annex A for the change in NR specification for the inclusion of the NR band as “per victim band” for an EN-DC band combination in the NR capability container and LTE band as “per victim band” for an EN-DC band combination in the LTE container.
Observation#2: Approach#1 (Include the lower MSD capabilities where the victim band for EN-DC combination is LTE band in the LTE capability container in the LTE specification and the lower MSD capabilities where the victim band for EN-DC combination is NR band in the NR capability container in the NR specification) does not introduce new per band signalling and is more aligned to the lower MSD capability signalling related to NR CA.
For Approach#2, as the lower MSD capabilities with LTE or NR band as victim band are in the MR-DC container, the LTE MN will be able to select the EN-DC band combination list based on the MSD capabilities signalled in the MR-DC container for EN-DC band combinations (i.e. via the inter-node message CG-ConfigInfo -> allowedBC-ListMRDC transferred from MN to SN) if it wants to while the NR SN will be able to request for a EN-DC band combination that may not be in the allowed list (through inter-node message CG-Config-> requestedBC-MRDC) or filter further the allowed list using the same lower MSD capabilities in the MR-DC container.  On the other hand, there is currently no per band capability structure in the MR-DC container for both LTE and NR bands.  This may significantly increase the signalling overhead of the MR-DC container. See Annex A for the change in NR specification for the inclusion of the NR band and LTE band as “per victim band” for an EN-DC band combination in the MR-DC capability container.
Observation#3: Approach#2 (Introduce lower MSD capabilities per NR bands or per LTE bands where the victim bands for EN-DC combination can be NR band or LTE band in the MR-DC container in NR specification) requires new per NR and LTE band signalling in the MR-DC container and hence increases the signalling overhead. 
Both approaches can achieve the main usage of the lower MSD capabilities for EN-DC band combination.  On the other hand, Approach#1 does not introduce new signalling structure as in Approach#1. Hence it is proposed that RAN2 agree to Approach#1.
Proposal#1: RAN2 agree to the following approach:
Approach#1: Include the lower MSD capabilities where the victim band for EN-DC combination is LTE band in the LTE capability container in the LTE specification and the lower MSD capabilities where the victim band for EN-DC combination is NR band in the NR capability container in the NR specification.
Power class indication in the lower MSD capability signalling
RAN4 has replied to RAN2 on the questions related to the power class in the lower MSD capability in [5].

(i) Whether the power class indication is for the victim band or the aggressor band(s)
On this, RAN4 responded that it is the power class applied for the aggressor band(s) of the CA/DC configuration.  Currently in TS38.306, the following is specified for the power class signalling for the CA configuration:
-	msd-PowerClass-r18 indicates the applicable power class for the lower MSD capability class reported in msd-Class-r18. 
This should be made clear that it is for the power class applied for the aggressor band(s) of the CA configuration.  This same change should also be applied to the EN-DC case when the signalling is introduced.
Proposal#2: Change the following in TS38.306 for lowerMSD-r18:
-	msd-PowerClass-r18 indicates the applicable power class applied for the aggressor band(s) of the CA configuration for the lower MSD capability class reported in msd-Class-r18. 

(ii) Interaction of the power class for MSD and the existing power class signalling
On this, RAN4 responded that the power class in the new MSD capability does not need to refer to the existing power class IEs and that it is UE’s responsibility to align the power class for low MSD with the power class indicated in the band combination list and/or BandNR. RAN4's understanding is that there is no need to indicate power class per band for the case with 2 aggressor bands.   Our understanding from RAN4 response is that there is no interaction between the power class in the MSD signalling and the existing signalling.  It is left to UE implementation to align the power class for lower MSD capabilities with the power class indicated in the band combination list and/or BandNR.
Proposal#3: It is left to UE implementation to align the power class for lower MSD with the power class indicated in the band combination list and/or BandNR.
(iii) Power class(es) that can be indicated in the lower MSD capability
On this, RAN4 responded that the “highest supported power class” referred to in the previous LS [3] as follow is the power class capability signalled for a band combination and the other power classes refer to lower supported power class for which the associated RF requirements the UE is also able to meet. 
•	MSD for different power classes
-	UE reports the lower MSD capability class per MSD type for the highest supported power class for the band combination
▪	UE can additionally report lower MSD capability class per MSD type for other power classes if requested by the network/regulator
As mentioned in (ii), it is left to the UE implementation to align that the power class for lower MSD with the power class indicated in the band combination list and/or BandNR.  Hence there is no further clarification to be made as the currently this is what has been specified in the specification related to the “highest supported power class” from [3]:
lowerMSDRequest
Only if this field is present, the UE supporting lower MSD shall indicate the lower MSD capability or the requested power class if supported. Otherwise, the UE supporting lower MSD shall indicate the lower MSD capability for the highest supported power class of the band combination including victim band and aggressor band(s).
The above has also included the following in the same LS:
•	MSD for different power classes
-	If one or multiple power classes are requested by the network, the UE can, if supported, report [lowerMSD-r18] capability for the requested power class(es); otherwise, the UE shall report [lowerMSD-r18] capability for the highest supported power class for the given CA/DC configuration.
With this, the Editor’s notes in the TS38.331 related to the power class can be removed.
Proposal#4: Removes the all the following editor’s notes in TS38.331:
Editor note: The power class related part can be updated further pending RAN4 discussion.

Conclusion
In this contribution, we have following observations and proposals:
Observation#1: The main usage of the lower MSD capability is to facilitate the selection of the EN-DC band combination list by the MN and SN

Observation#2: Approach#1 (Include the lower MSD capabilities where the victim band for EN-DC combination is LTE band in the LTE capability container in the LTE specification and the lower MSD capabilities where the victim band for EN-DC combination is NR band in the NR capability container in the NR specification) does not introduce new per band signalling and is more aligned to the lower MSD capability signalling related to NR CA.
Observation#3: Approach#2 (Introduce lower MSD capabilities per NR bands or per LTE bands where the victim bands for EN-DC combination can be NR band or LTE band in the MR-DC container in NR specification) requires new per NR and LTE band signalling in the MR-DC container and hence increases the signalling overhead. 
Proposal#1: RAN2 agree to the following approach:
Approach#1: Include the lower MSD capabilities where the victim band for EN-DC combination is LTE band in the LTE capability container in the LTE specification and the lower MSD capabilities where the victim band for EN-DC combination is NR band in the NR capability container in the NR specification.
Proposal#2: Change the following in TS38.306 for lowerMSD-r18:
-	msd-PowerClass-r18 indicates the applicable power class applied for the aggressor band(s) of the CA configuration for the lower MSD capability class reported in msd-Class-r18. 

Proposal#3: It is left to UE implementation to align the power class for lower MSD with the power class indicated in the band combination list and/or BandNR.
Proposal#4: Removes the all the following editor’s notes in TS38.331:
Editor note: The power class related part can be updated further pending RAN4 discussion.
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Annexes
Annex A: Approach#1
----  1st change in TS 36.331----
–	UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.
NOTE 0:	For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=			SEQUENCE {
	accessStratumRelease			AccessStratumRelease,
	ue-Category						INTEGER (1..5),
	pdcp-Parameters					PDCP-Parameters,
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	measParameters					MeasParameters,
	featureGroupIndicators			BIT STRING (SIZE (32))					OPTIONAL,
	interRAT-Parameters				SEQUENCE {
		utraFDD							IRAT-ParametersUTRA-FDD				OPTIONAL,
		utraTDD128						IRAT-ParametersUTRA-TDD128			OPTIONAL,
		utraTDD384						IRAT-ParametersUTRA-TDD384			OPTIONAL,
		utraTDD768						IRAT-ParametersUTRA-TDD768			OPTIONAL,
		geran							IRAT-ParametersGERAN				OPTIONAL,
		cdma2000-HRPD					IRAT-ParametersCDMA2000-HRPD		OPTIONAL,
		cdma2000-1xRTT					IRAT-ParametersCDMA2000-1XRTT		OPTIONAL
	},
	nonCriticalExtension			UE-EUTRA-Capability-v920-IEs			OPTIONAL
}

<<Omitted>>

UE-EUTRA-Capability-v1800-IEs ::= SEQUENCE {
	measParameters-v1800					MeasParameters-v1800					OPTIONAL,
	rf-Parameters-v1800						RF-Parameters-v1800						OPTIONAL,
	ntn-Parameters-v1800					NTN-Parameters-v1800					OPTIONAL,
	-- A2X capabilities
	sl-Parameters-v1800						SL-Parameters-v1800						OPTIONAL,
	-- Support aerial-specific Ns and Pmax list broadcasted by the cell
	multiNS-PmaxAerial-r18					ENUMERATED {supported}					OPTIONAL,
	-- Editor's Note: Understanding is that a UE that doesn't support any frequency band that
	-- requires an aerial specific NS value doesn't need to implement the procedure for aerial
	-- specific NS value. Whether indication is needed is still FFS. This is only shown as
	-- placeholder. Conclusion from NR discussion will be applied here also.
	son-Parameters-v1800					SON-Parameters-v1800,
	ue-BasedNetwPerfMeasParameters-v1800	UE-BasedNetwPerfMeasParameters-v1800,
	nonCriticalExtension					SEQUENCE {}								OPTIONAL
}

<<Omitted>>
RF-Parameters-v1800 ::=				SEQUENCE {
	supportedBandListEUTRA-v1800			SupportedBandListEUTRA-v1800			OPTIONAL,
	supportedBandCombination-v1800			SupportedBandCombination-v1800			OPTIONAL,
	supportedBandCombinationAdd-v1800		SupportedBandCombinationAdd-v1800		OPTIONAL,
	supportedBandCombinationReduced-v1800	SupportedBandCombinationReduced-v1800	OPTIONAL
}


<<Omitted>>
SupportedBandListEUTRA-v1800 ::=		SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v1800

<<Omitted>>

SupportedBandEUTRA-v1800 ::=		SEQUENCE {
	lowerMSD-MRDC-r18				SEQUENCE (SIZE (1..maxLowerMSD-r18)) OF LowerMSD-MRDC-r18           OPTIONAL
}

<<Omitted>>



IRAT-ParametersNR-r15 ::=		SEQUENCE {
	en-DC-r15							ENUMERATED {supported}						OPTIONAL,
	eventB2-r15						ENUMERATED {supported}						OPTIONAL,
	supportedBandListEN-DC-r15		SupportedBandListNR-r15						OPTIONAL
}

IRAT-ParametersNR-v1540 ::=		SEQUENCE {
	eutra-5GC-HO-ToNR-FDD-FR1-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-5GC-HO-ToNR-TDD-FR1-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-5GC-HO-ToNR-FDD-FR2-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-5GC-HO-ToNR-TDD-FR2-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-EPC-HO-ToNR-FDD-FR1-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-EPC-HO-ToNR-TDD-FR1-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-EPC-HO-ToNR-FDD-FR2-r15		ENUMERATED {supported}				OPTIONAL,
	eutra-EPC-HO-ToNR-TDD-FR2-r15		ENUMERATED {supported}				OPTIONAL,
	ims-VoiceOverNR-FR1-r15				ENUMERATED {supported}				OPTIONAL,
	ims-VoiceOverNR-FR2-r15				ENUMERATED {supported}				OPTIONAL,
	sa-NR-r15								ENUMERATED {supported}				OPTIONAL,
	supportedBandListNR-SA-r15			SupportedBandListNR-r15				OPTIONAL
}

IRAT-ParametersNR-v1560 ::=		SEQUENCE {
	ng-EN-DC-r15							ENUMERATED {supported}				OPTIONAL
}

IRAT-ParametersNR-v1570 ::=		SEQUENCE {
	ss-SINR-Meas-NR-FR1-r15				ENUMERATED {supported}				OPTIONAL,
	ss-SINR-Meas-NR-FR2-r15				ENUMERATED {supported}				OPTIONAL
}

IRAT-ParametersNR-v1610 ::=		SEQUENCE {
	nr-HO-ToEN-DC-r16					ENUMERATED {supported}				OPTIONAL,
	ce-EUTRA-5GC-HO-ToNR-FDD-FR1-r16	ENUMERATED {supported}				OPTIONAL,
	ce-EUTRA-5GC-HO-ToNR-TDD-FR1-r16	ENUMERATED {supported}				OPTIONAL,
	ce-EUTRA-5GC-HO-ToNR-FDD-FR2-r16	ENUMERATED {supported}				OPTIONAL,
	ce-EUTRA-5GC-HO-ToNR-TDD-FR2-r16	ENUMERATED {supported}				OPTIONAL
}

IRAT-ParametersNR-v1660 ::=		SEQUENCE {
	extendedBand-n77-r16				ENUMERATED {supported}				OPTIONAL
}

IRAT-ParametersNR-v1700 ::=		SEQUENCE {
	eutra-5GC-HO-ToNR-TDD-FR2-2-r17			ENUMERATED {supported}				OPTIONAL,
	eutra-EPC-HO-ToNR-TDD-FR2-2-r17			ENUMERATED {supported}				OPTIONAL,
	ce-EUTRA-5GC-HO-ToNR-TDD-FR2-2-r17		ENUMERATED {supported}				OPTIONAL,
	ims-VoiceOverNR-FR2-2-r17				ENUMERATED {supported}				OPTIONAL
}

IRAT-ParametersNR-v1710 ::=		SEQUENCE {
	extendedBand-n77-2-r17				ENUMERATED {supported}				OPTIONAL
}


LowerMSD-MRDC-r18 ::=		SEQUENCE {
	aggressorband1-r18			FreqBandIndicatorNR-r15,                                              
	aggressorband2-r18			FreqBandIndicatorEUTRA-r11									OPTIONAL,
	msd-Information-r18         SEQUENCE (SIZE (1.. maxLowerMSDInfo-r18)) OF MSD-Information-r18
}

MSD-Information-r18 ::=    SEQUENCE {
    msd-Type-r18               ENUMERATED {harmonic, harmonicMixing, crossBandIsolation, imd2, imd3, imd4, imd5, all, spare8, spare7,
                                         spare6, spare5,spare4, spare3, spare2, spare1},
    msd-PowerClass-r18         ENUMERATED {pc1dot5, pc2, pc3},
    msd-Class-r18              ENUMERATED {classI, classII, classIII, classIV, classV, classVI, classVII, classVIII }
}

[bookmark: _Hlk157406034]<<Omitted>>



<<Omitted>>

	loggedMeasWLAN
Indicates whether the UE supports WLAN measurements in RRC idle mode.
	-

	logicalChannelSR-ProhibitTimer
Indicates whether the UE supports the logicalChannelSR-ProhibitTimer as defined in TS 36.321 [6].
	-

	longDRX-Command
Indicates whether the UE supports Long DRX Command MAC Control Element.
	-

	lowerMSD-MRDC-r18
Indicates whether the UE supports lower maximum sensitivity degradation when the band is the victim band with sensitivity degradation as specified in 38.101-1 [2].
	-

	lwa
Indicates whether the UE supports LTE-WLAN Aggregation (LWA). The UE which supports LWA shall also indicate support of interRAT-ParametersWLAN-r13.
	-

	lwa-BufferSize
Indicates whether the UE supports the layer 2 buffer sizes for "with support for split bearers" as defined in Table 4.1-3 and 4.1A-3 of TS 36.306 [5] for LWA.
	-

	lwa-HO-WithoutWT-Change
Indicates whether the UE supports handover where LWA configuration is retained without WT change and using LWA end-marker for PDCP key change indication for LWA operation.
	-



<<Omitted>>

----  2nd change in TS 36.331----
–	Multiplicity and type constraint definitions
-- ASN1START

maxAccessCat-1-r15			INTEGER ::=	63	-- Maximum number of Access Categories - 1
maxACDC-Cat-r13				INTEGER ::=	16	-- Maximum number of ACDC categories (per PLMN)
maxAvailNarrowBands-r13		INTEGER ::=	16	-- Maximum number of narrowbands
maxAvailNarrowBands-1-r16	INTEGER ::= 15	-- Maximum number of narrowbands minus one
maxBandComb-r10				INTEGER ::=	128	-- Maximum number of band combinations.
maxBandComb-r11				INTEGER ::=	256	-- Maximum number of additional band combinations.
maxBandComb-r13				INTEGER ::=	384 -- Maximum number of band combinations in Rel-13
maxBandCombSidelinkNR-r16	INTEGER ::=	512	-- Maximum number of NR sidelink band combinations
maxBands					INTEGER ::= 64	-- Maximum number of bands listed in EUTRA UE caps
maxBandsNR-r15				INTEGER ::= 1024	-- Maximum number of NR bands listed in EUTRA UE caps
maxBandsENDC-r16			INTEGER ::= 10	-- Maximum number of NR bands from across all the PLMNs
											-- sharing the serving cell in EN-DC for the forwarding
											-- of upperLayerIndication.
maxBandwidthClass-r10		INTEGER ::=	16	-- Maximum number of supported CA BW classes per band
maxBandwidthCombSet-r10		INTEGER ::=	32	-- Maximum number of bandwidth combination sets per
											-- supported band combination

<<Omitted>>

maxLCG-r13					INTEGER ::= 4	-- Maximum number of logical channel groups
maxLogMeasReport-r10		INTEGER ::= 520	-- Maximum number of logged measurement entries
											-- that can be reported by the UE in one message
maxLowerMSD-r18             INTEGER ::= 256 -- Maximum number of lower MSD capability sets for a victim band
maxLowerMSDInfo-r18         INTEGER ::= 64  -- Maximum number of lower MSD capability sets for a band combination


<<Omitted>>

----  3rd change in TS 38.331----
–	RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation.
RF-Parameters information element
-- ASN1START
-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                                   SEQUENCE {
    supportedBandListNR                                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,
    supportedBandCombinationList                        BandCombinationList                         OPTIONAL,
    appliedFreqBandListFilter                           FreqBandList                                OPTIONAL,
    ...,
    [[
    supportedBandCombinationList-v1540                  BandCombinationList-v1540                   OPTIONAL,
    srs-SwitchingTimeRequested                          ENUMERATED {true}                           OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1550                  BandCombinationList-v1550                   OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1560                  BandCombinationList-v1560                   OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1610                  BandCombinationList-v1610                   OPTIONAL,
    supportedBandCombinationListSidelinkEUTRA-NR-r16    BandCombinationListSidelinkEUTRA-NR-r16     OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-r16     BandCombinationList-UplinkTxSwitch-r16      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1630                  BandCombinationList-v1630                   OPTIONAL,
    supportedBandCombinationListSidelinkEUTRA-NR-v1630  BandCombinationListSidelinkEUTRA-NR-v1630   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1630   BandCombinationList-UplinkTxSwitch-v1630    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1640                  BandCombinationList-v1640                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1640   BandCombinationList-UplinkTxSwitch-v1640    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1650                  BandCombinationList-v1650                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1650   BandCombinationList-UplinkTxSwitch-v1650    OPTIONAL
    ]],
    [[
    extendedBand-n77-r16                                ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-UplinkTxSwitch-v1670   BandCombinationList-UplinkTxSwitch-v1670    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1680                  BandCombinationList-v1680                   OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1690                  BandCombinationList-v1690                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1690   BandCombinationList-UplinkTxSwitch-v1690    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1700                  BandCombinationList-v1700                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1700   BandCombinationList-UplinkTxSwitch-v1700    OPTIONAL,
    supportedBandCombinationListSL-RelayDiscovery-r17   OCTET STRING                                OPTIONAL,  -- Contains PC5 BandCombinationListSidelinkNR-r16
    supportedBandCombinationListSL-NonRelayDiscovery-r17 OCTET STRING                               OPTIONAL,  -- Contains PC5 BandCombinationListSidelinkNR-r16
    supportedBandCombinationListSidelinkEUTRA-NR-v1710  BandCombinationListSidelinkEUTRA-NR-v1710   OPTIONAL,
    sidelinkRequested-r17                               ENUMERATED {true}                           OPTIONAL,
    extendedBand-n77-2-r17                              ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1720                  BandCombinationList-v1720                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1720   BandCombinationList-UplinkTxSwitch-v1720    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1730                  BandCombinationList-v1730                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1730   BandCombinationList-UplinkTxSwitch-v1730    OPTIONAL,
    supportedBandCombinationListSL-RelayDiscovery-v1730 BandCombinationListSL-Discovery-r17         OPTIONAL,
    supportedBandCombinationListSL-NonRelayDiscovery-v1730 BandCombinationListSL-Discovery-r17      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1740                  BandCombinationList-v1740                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1740   BandCombinationList-UplinkTxSwitch-v1740    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1760                  BandCombinationList-v1760                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1760   BandCombinationList-UplinkTxSwitch-v1760    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1770                  BandCombinationList-v1770                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1770   BandCombinationList-UplinkTxSwitch-v1770    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1800                  BandCombinationList-v1800                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1800   BandCombinationList-UplinkTxSwitch-v1800    OPTIONAL,
    supportedBandCombinationListSL-U2U-Relay-r18        SEQUENCE {
        supportedBandCombinationListSL-U2U-RelayDiscovery-r18  OCTET STRING             OPTIONAL,  -- Contains PC5
                                                                                                   -- BandCombinationListSidelinkNR-r16
        supportedBandCombinationListSL-U2U-DiscoveryExt BandCombinationListSL-Discovery-r17         OPTIONAL
    }                                                                                               OPTIONAL
    ]]
}

RF-Parameters-v15g0 ::=                   SEQUENCE {
    supportedBandCombinationList-v15g0        BandCombinationList-v15g0                   OPTIONAL
}

RF-Parameters-v16a0 ::=                            SEQUENCE {
    supportedBandCombinationList-v16a0                 BandCombinationList-v16a0                    OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v16a0  BandCombinationList-UplinkTxSwitch-v16a0     OPTIONAL
}

RF-Parameters-v16c0 ::=                            SEQUENCE {
    supportedBandListNR-v16c0                          SEQUENCE (SIZE (1..maxBands)) OF BandNR-v16c0
}

BandNR ::=                          SEQUENCE {
    bandNR                              FreqBandIndicatorNR,
    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,
    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,
    extendedCP                          ENUMERATED {supported}                          OPTIONAL,
    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,
    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,
    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,
    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,
    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,
    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,
    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,
    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,
    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,
    channelBWs-DL                       CHOICE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }
}                                                                                   OPTIONAL,

<<Omitted>>

    -- R4 27-2: LowerMSD for inter-band NR CA and EN-DC
    lowerMSD-r18                                                    SEQUENCE (SIZE (1..maxLowerMSD-r18)) OF LowerMSD-r18      OPTIONAL,
    lowerMSD-ENDC-r18                                               SEQUENCE (SIZE (1..maxLowerMSD-r18)) OF LowerMSD-r18      OPTIONAL,

    -- R4 31-2 Beam sweeping factor reduction for FR2 unknown SCell activation
    beamSweepingFactorReduction-r18                                 SEQUENCE {
        reduceForCellDetection                                          ENUMERATED {n1, n2, n4, n6},
        reduceForSSB-L1-RSRP-Meas                                       INTEGER (0..7)
    }                                                                                                                         OPTIONAL,

    -- R4 35-2: the requirements defined for ATG UE with antenna array or omni-direction antenna requirements.
    antennaArrayType-r18                                           ENUMERATED {supported}                                     OPTIONAL,
    locationBasedCondHandoverATG-r18                               ENUMERATED {supported}                                     OPTIONAL,
    -- R4 35-3: rated maximum output power value range from 23dBm to 40dBm with 1dB as granularity at maximum modulation order and full
    -- PRB configurations.
    maxOutputPowerATG-r18                                          INTEGER (1..18)                                            OPTIONAL,

    eventA4BasedCondHandoverNES-r18                                ENUMERATED {supported}                                     OPTIONAL,
    nesBasedCondHandoverWithDCI-r18                                ENUMERATED {supported}                                     OPTIONAL,
    rachLessHandoverNTN-r18                                        ENUMERATED {supported}                                     OPTIONAL,
    locationBasedCondHandoverEMC-r18                               ENUMERATED {supported}                                     OPTIONAL,
    mt-CG-SDT-r18                                                  ENUMERATED {supported}                                     OPTIONAL,
    posSRS-RRC-InactiveInitialUL-BWP-r18                           ENUMERATED {supported}                                     OPTIONAL,
    posSRS-RRC-InactiveOutsideInitialUL-BWP-r18                    ENUMERATED {supported}                                     OPTIONAL,
    cg-SDT-PeriodicityExt-r18                                      ENUMERATED {supported}                                     OPTIONAL
    ]]
}

<<Omitted>>

LowerMSD-r18 ::=           SEQUENCE {
    aggressorband1-r18         CHOICE {
        NR                        FreqBandIndicatorNR,
        EUTRA                     FreqBandIndicatorEUTRA
}
FreqBandIndicatorNR,
    aggressorband2-r18         FreqBandIndicatorNR                                                                             OPTIONAL,
    msd-Information-r18        SEQUENCE (SIZE (1..maxLowerMSDInfo-r18)) OF MSD-Information-r18
}

MSD-Information-r18 ::=    SEQUENCE {
    msd-Type-r18               ENUMERATED {harmonic, harmonicMixing, crossBandIsolation, imd2, imd3, imd4, imd5, all, spare8, spare7,
                                         spare6, spare5,spare4, spare3, spare2, spare1},
    msd-PowerClass-r18         ENUMERATED {pc1dot5, pc2, pc3},
    msd-Class-r18              ENUMERATED {classI, classII, classIII, classIV, classV, classVI, classVII, classVIII }
}




Annex B: Approach#2
----  1st change in TS 38.331----
[bookmark: _Toc60777476][bookmark: _Toc146781583]–	RF-ParametersMRDC
The IE RF-ParametersMRDC is used to convey RF related capabilities for MR-DC.
RF-ParametersMRDC information element
-- ASN1START
-- TAG-RF-PARAMETERSMRDC-START

RF-ParametersMRDC ::=                   SEQUENCE {
    supportedBandCombinationList            BandCombinationList                             OPTIONAL,
    appliedFreqBandListFilter               FreqBandList                                    OPTIONAL,
    ...,
    [[
    srs-SwitchingTimeRequested              ENUMERATED {true}                               OPTIONAL,
    supportedBandCombinationList-v1540      BandCombinationList-v1540                       OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1550      BandCombinationList-v1550                       OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1560      BandCombinationList-v1560                       OPTIONAL,
    supportedBandCombinationListNEDC-Only   BandCombinationList                             OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1570      BandCombinationList-v1570                       OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1580      BandCombinationList-v1580                       OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1590      BandCombinationList-v1590                       OPTIONAL
    ]],
    [[
    supportedBandCombinationListNEDC-Only-v15a0    SEQUENCE {
        supportedBandCombinationList-v1540      BandCombinationList-v1540                   OPTIONAL,
        supportedBandCombinationList-v1560      BandCombinationList-v1560                   OPTIONAL,
        supportedBandCombinationList-v1570      BandCombinationList-v1570                   OPTIONAL,
        supportedBandCombinationList-v1580      BandCombinationList-v1580                   OPTIONAL,
        supportedBandCombinationList-v1590      BandCombinationList-v1590                   OPTIONAL
    }                                                                                       OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1610      BandCombinationList-v1610                       OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1610   BandCombinationList-v1610                 OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-r16 BandCombinationList-UplinkTxSwitch-r16  OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1630                  BandCombinationList-v1630                   OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1630         BandCombinationList-v1630                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1630   BandCombinationList-UplinkTxSwitch-v1630    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1640                  BandCombinationList-v1640                   OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1640         BandCombinationList-v1640                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1640   BandCombinationList-UplinkTxSwitch-v1640    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-UplinkTxSwitch-v1670   BandCombinationList-UplinkTxSwitch-v1670    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1700                  BandCombinationList-v1700                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1700   BandCombinationList-UplinkTxSwitch-v1700    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1720                  BandCombinationList-v1720                   OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1720         SEQUENCE {
        supportedBandCombinationList-v1700                  BandCombinationList-v1700               OPTIONAL,
        supportedBandCombinationList-v1720                  BandCombinationList-v1720               OPTIONAL
    }                                                                                               OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1720   BandCombinationList-UplinkTxSwitch-v1720    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1730                  BandCombinationList-v1730                   OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1730         BandCombinationList-v1730                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1730   BandCombinationList-UplinkTxSwitch-v1730    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1740                  BandCombinationList-v1740                   OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1740         BandCombinationList-v1740                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1740   BandCombinationList-UplinkTxSwitch-v1740    OPTIONAL
    ]]
}

RF-ParametersMRDC-v15g0 ::=                    SEQUENCE {
    supportedBandCombinationList-v15g0             BandCombinationList-v15g0        OPTIONAL,
    supportedBandCombinationListNEDC-Only-v15g0    BandCombinationList-v15g0        OPTIONAL
}

RF-ParametersMRDC-v15n0 ::=                     SEQUENCE {
	supportedBandCombinationList-v15n0                  BandCombinationList-v15n0                       OPTIONAL
}

RF-ParametersMRDC-v16e0 ::=                     SEQUENCE {
	supportedBandCombinationList-UplinkTxSwitch-v16e0   BandCombinationList-UplinkTxSwitch-v16e0        OPTIONAL
}
RF-ParametersMRDC-v18xy ::=                     SEQUENCE {
	supportedBandListNR-MRDC-r18   SEQUENCE (SIZE (1..maxBands)) OF BandNR-MRDC-r18       OPTIONAL,
	supportedBandListEUTRA-MRDC-r18   SEQUENCE (SIZE (1..maxBands)) OF BandEUTRA-MRDC-r18       OPTIONAL
}

BandNR-MRDC-r18 ::=                          SEQUENCE {
bandNR-r18								FreqBandIndicatorNR,
-- R4 27-2: LowerMSD for inter-band NR CA and EN-DC
	lowerMSD-NR-MRDC-r18					SEQUENCE (SIZE (1..maxLowerMSD-r18)) OF LowerMSD-MRDC-r18           OPTIONAL
	...
}

BandEUTRA-MRDC-r18 ::=                          SEQUENCE {
bandEUTRA-r18							FreqBandIndicatorEUTRA,
-- R4 27-2: LowerMSD for inter-band NR CA and EN-DC
	lowerMSD-NR-MRDC-r18					SEQUENCE (SIZE (1..maxLowerMSD-r18)) OF LowerMSD-MRDC-r18           OPTIONAL
	...
}

LowerMSD-MRDC-r18 ::=		SEQUENCE {
	aggressorband1-r18				CHOICE {
        NR                        FreqBandIndicatorNR,
        EUTRA                     FreqBandIndicatorEUTRA
    }                                              
	aggressorband2-r18				CHOICE {
        NR                        FreqBandIndicatorNR,
        EUTRA                     FreqBandIndicatorEUTRA
    }                                        																OPTIONAL,
	msd-Information-r18             SEQUENCE (SIZE (1.. maxLowerMSDInfo-r18)) OF MSD-Information-r18
}

-- TAG-RF-PARAMETERSMRDC-STOP
-- ASN1STOP

	RF-ParametersMRDC field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter.

	supportedBandCombinationList
A list of band combinations that the UE supports for (NG)EN-DC, or both (NG)EN-DC and NE-DC. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.

	supportedBandCombinationListNEDC-Only, supportedBandCombinationListNEDC-Only-v1610
A list of band combinations that the UE supports only for NE-DC. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.

	supportedBandCombinationList-UplinkTxSwitch
A list of band combinations that the UE supports dynamic UL Tx switching for (NG)EN-DC. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.




----  2nd change in TS 38.331 ----
[bookmark: _Toc60777490][bookmark: _Toc146781599][bookmark: _GoBack]–	UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [26].
UE-MRDC-Capability information element
-- ASN1START
-- TAG-UE-MRDC-CAPABILITY-START

UE-MRDC-Capability ::=              SEQUENCE {
    measAndMobParametersMRDC            MeasAndMobParametersMRDC                                                        OPTIONAL,
    phy-ParametersMRDC-v1530            Phy-ParametersMRDC                                                              OPTIONAL,
    rf-ParametersMRDC                   RF-ParametersMRDC,
    generalParametersMRDC               GeneralParametersMRDC-XDD-Diff                                                  OPTIONAL,
    fdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode                                                   OPTIONAL,
    tdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode                                                   OPTIONAL,
    fr1-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode                                                   OPTIONAL,
    fr2-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode                                                   OPTIONAL,
    featureSetCombinations              SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,
    pdcp-ParametersMRDC-v1530           PDCP-ParametersMRDC                                                             OPTIONAL,
    lateNonCriticalExtension            OCTET STRING (CONTAINING UE-MRDC-Capability-v15g0)                              OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v1560                                                        OPTIONAL
}

-- Regular non-critical extensions:
UE-MRDC-Capability-v1560 ::=        SEQUENCE {
    receivedFilters                     OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)                         OPTIONAL,
    measAndMobParametersMRDC-v1560      MeasAndMobParametersMRDC-v1560                                                  OPTIONAL,
    fdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                             OPTIONAL,
    tdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                             OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v1610                                                        OPTIONAL
}

UE-MRDC-Capability-v1610 ::=        SEQUENCE {
    measAndMobParametersMRDC-v1610      MeasAndMobParametersMRDC-v1610                                                  OPTIONAL,
    generalParametersMRDC-v1610         GeneralParametersMRDC-v1610                                                     OPTIONAL,
    pdcp-ParametersMRDC-v1610           PDCP-ParametersMRDC-v1610                                                       OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v1700                                                        OPTIONAL
}

UE-MRDC-Capability-v1700 ::=        SEQUENCE {
    measAndMobParametersMRDC-v1700      MeasAndMobParametersMRDC-v1700,
    nonCriticalExtension                UE-MRDC-Capability-v1730                                                        OPTIONAL
}

UE-MRDC-Capability-v1730 ::=        SEQUENCE {
    measAndMobParametersMRDC-v1730      MeasAndMobParametersMRDC-v1730                                                  OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                                                     OPTIONAL
}

-- Late non-critical extensions:
UE-MRDC-Capability-v15g0 ::=        SEQUENCE {
    rf-ParametersMRDC-v15g0             RF-ParametersMRDC-v15g0                                                         OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v15n0                                                        OPTIONAL
}

UE-MRDC-Capability-v15n0 ::=        SEQUENCE {
    rf-ParametersMRDC-v15n0             RF-ParametersMRDC-v15n0                                                         OPTIONAL,
-- Following field is only for REL-15 late non-critical extensions
    lateNonCriticalExtension            OCTET STRING                                                                    OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v16e0                                                        OPTIONAL
}

UE-MRDC-Capability-v16e0 ::=        SEQUENCE {
    rf-ParametersMRDC-v16e0             RF-ParametersMRDC-v16e0                                                         OPTIONAL,
    nonCriticalExtension                UE-MRDC-Capability-v18xySEQUENCE {}                                                                     OPTIONAL
}

UE-MRDC-Capability-v18xy ::=        SEQUENCE {
    rf-ParametersMRDC-v18xy             RF-ParametersMRDC-v18xy                                                         OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                                                     OPTIONAL
}


UE-MRDC-CapabilityAddXDD-Mode ::=   SEQUENCE {
    measAndMobParametersMRDC-XDD-Diff       MeasAndMobParametersMRDC-XDD-Diff                                           OPTIONAL,
    generalParametersMRDC-XDD-Diff          GeneralParametersMRDC-XDD-Diff                                              OPTIONAL
}

UE-MRDC-CapabilityAddXDD-Mode-v1560 ::=    SEQUENCE {
    measAndMobParametersMRDC-XDD-Diff-v1560    MeasAndMobParametersMRDC-XDD-Diff-v1560                                  OPTIONAL
}

UE-MRDC-CapabilityAddFRX-Mode ::=   SEQUENCE {
    measAndMobParametersMRDC-FRX-Diff       MeasAndMobParametersMRDC-FRX-Diff
}


GeneralParametersMRDC-XDD-Diff ::= SEQUENCE {
    splitSRB-WithOneUL-Path             ENUMERATED {supported}                                                          OPTIONAL,
    splitDRB-withUL-Both-MCG-SCG        ENUMERATED {supported}                                                          OPTIONAL,
    srb3                                ENUMERATED {supported}                                                          OPTIONAL,
    dummy                               ENUMERATED {supported}                                                          OPTIONAL,
    ...
}

GeneralParametersMRDC-v1610 ::= SEQUENCE {
    f1c-OverEUTRA-r16                   ENUMERATED {supported}                                                          OPTIONAL
}

-- TAG-UE-MRDC-CAPABILITY-STOP
-- ASN1STOP

	UE-MRDC-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList and supportedBandCombinationListNEDC-Only in UE-MRDC-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.



