Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#104	R2-1817245    
Spokane, Washington, USA, 12th – 16th November 2018
Agenda Item:	10.5.5
Source:  Nokia, Nokia Shanghai Bell
Title:	Email discussion report on [103bis#27] [NR/Late drop] NR-DC capabilities (Nokia) 
Document for:	Discussion, Decision
1	Introduction
This document is the report of the following e-mail discussion. The intended outcome is a report to the November meeting. 
[bookmark: _Ref178064866][103bis#27][NR/Late drop] NR-DC capabilities (Nokia) 
	Discuss whether to include NR-DC band combination within the UE-MRDC-Capability IE or within the NR SA capabilities
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-11-01

2	Discussion
2.1	Background
During the RAN2#103bis meeting [1], the following was discussed and it was still undecided if the NR-DC band combinations and capabilities within the UE-MRDC-Capability IE or within the NR SA capabilities.
Email discussion #49 - Capability coordination
R2-1814391	Output of email discussion [103#49] [NR late drop] Capability coordination for NR-DC	Nokia, Nokia Shanghai Bell	discussion	Rel-15	NR_newRAT-Core

Agreements
1:	For NGEN-DC and NE-DC, capability coordination does not require MN and SN to comprehend each other’s UE configuration.
2a: For NR-DC, as a baseline is that capability coordination uses the same INMs as for EN-DC and can work without the MN and SN having to comprehend each other’s UE configuration but not excluding that they can comprehend the others configuration.
FFS for NR-DC, that for capability coordination the MN may in addition include MCG configuration in the INM to the SN (but priority is to ensure that 2a mechanism is working)
3: 	For NGEN-DC and NE-DC, reuse the UE-MRDC-Capability.

[103bis#xx][NR] NR-DC capabilities (Nokia)
	Discuss whether to include NR-DC band combination within the UE-MRDC-Capability IE or within the NR SA capabilities 	
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-11-01 

Agreements
1	The late drop will be added to RRC specs in a backwards compatible manner
2.2	Discussion

[bookmark: _Toc525763603]–	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 [yy].
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,
[bookmark: _Hlk515667413]    fr1-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode       OPTIONAL,
    fr2-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode       OPTIONAL,
[bookmark: _Hlk528057481]    featureSetCombinations              SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,
    pdcp-ParametersMRDC-v1530           PDCP-ParametersMRDC                 OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                        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-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,
    v2x-EUTRA-v1530                     ENUMERATED {supported}              OPTIONAL,
    ...
}

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

[bookmark: _Toc525763604]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306.
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {
    accessStratumRelease            AccessStratumRelease,
    pdcp-Parameters                 PDCP-Parameters,
    rlc-Parameters                  RLC-Parameters                      OPTIONAL,
    mac-Parameters                  MAC-Parameters                      OPTIONAL,
    phy-Parameters                  Phy-Parameters,
[bookmark: _Hlk515667603]    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                OPTIONAL,
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode         OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode         OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode         OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode         OPTIONAL,
    featureSets                     FeatureSets                         OPTIONAL,
    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    lateNonCriticalExtension        OCTET STRING                        OPTIONAL,
    nonCriticalExtension            UE-NR-Capability-1530               OPTIONAL
}

UE-NR-Capability-1530 ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities-1530         UE-NR-CapabilityAddXDD-Mode-1530        OPTIONAL,
    tdd-Add-UE-NR-Capabilities-1530         UE-NR-CapabilityAddXDD-Mode-1530        OPTIONAL,
    voiceOverMCG-Bearer                     ENUMERATED {supported}                  OPTIONAL,
    interRAT-Parameters                     InterRAT-Parameters                     OPTIONAL,
    inactiveState                           ENUMERATED {supported}                  OPTIONAL,
    delayBudgetReporting                    ENUMERATED {supported}                  OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                             OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode ::=         SEQUENCE {
    phy-ParametersXDD-Diff                  Phy-ParametersXDD-Diff                  OPTIONAL,
    mac-ParametersXDD-Diff                  MAC-ParametersXDD-Diff                  OPTIONAL,
    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff            OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode-1530 ::=    SEQUENCE {
    eutra-ParametersXDD-Diff                EUTRA-ParametersXDD-Diff
}

UE-NR-CapabilityAddFRX-Mode ::=	SEQUENCE {
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                      OPTIONAL,
    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                OPTIONAL
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

Topic 1: Band combinations for NR-DC
[bookmark: _Toc525763597]–	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,
    ...
}

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

[bookmark: _Toc525763596]–	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,
    ...
}

[bookmark: _Toc525763562]–	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

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,
    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))               OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                        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
    }
}

-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

Observation 1a: RF parameter related capabilities are already harmonized across MR-DC and NR. It seems possible to reuse the MR-DC BC (or NR BC) structure also to represent NR-DC BCs.
Observation 1b: The INM for NR-DC needs to specifically indicate which part of the NR BC is chosen by each node for the other node to know what’s left for itself.  
Question 1a: Do companies agree with Observation 1a?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Reuse of BandCombinationList for NR-DC is reasonable.

	ZTE
	Yes
	We also think BandCombinationList can be reused for NR-DC.


	Intel
	Yes
	The same IE can be reused. 

	Huawei
	Yes
	The BandCombinationList is used for both NR SA and MR-DC, and therefore can also be used for NR-DC case. However the question here is not only whether the structure can be reused, but also how many duplicated band combinations we can avoid. If we put NR-DC in NR UE capability, the specific NR CA BCs might be the same with NR-DC BCs in a large extent and therefore there is no need to duplicate these band combinations.

	MediaTek
	Yes
	However, we also agree with Huawei’s comment above.

	Ericsson
	Yes
	Though the same BandCombinationList is also used in UE-NR-Capability, so reuse of UE-NR-Capability is also possible.

	Samsung
	Yes
	Similar view as a.o. Huawei

	NTT DOCOMO
	No
	To address Huawei’s concern, the same approach as in LTE seems better. It means that supportedBandCombinationList in UE-NR-Capability is used to indicate whether NR-DC is supported or not for each supported NR CA band combination.

	Qualcomm
	Yes
	



Question 1b: Do companies agree with Observation 1b?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	INM extension for NR-DC required to indicate which part of NR-BC is chosen by MN/SN (to determine what’s allowed for the other node).

	ZTE
	No
	We think the coordination mechanism of EN-DC can be reused, that MN can send all allowed NR BCs associated with the MN selected NR BCs to the SN.

	Intel
	Yes
	 Although it is more on the network side, we think INM having the split information is helpful

	Huawei
	FFS
	We think this might be needed. This actually depends on specific band combination definition in RAN4, if one specific band combination A+B+C only allows A as the anchor, then such extension is not necessary as there is no confusion. On the other hand, if A+B+C means any of the band can be the anchor band, it might be necessary to indicate which bands are using for the MN so that SN can understand it only uses the remaining bands. But the next question would be in this case whether it is the UE to differentiate such cases in capability reporting, or it is purely a network-oriented decision. 

	MediaTek
	Yes
	We think it’s beneficial for each node to have the split information from the other.

	Ericsson
	Yes
	FFS how this is achieved

	Samsung
	Yes
	As with any MRDC case, MN would indicate what is allowed for SN (with re-negotiation)

	NTT DOCOMO
	?
	From company inputs so far, we have an impression that the question is not crystal clear if it asks what the spec can support today or not. If the question is to adopt the current mechanism for NR-DC, as explained by ZTE, we agree.

	Qualcomm
	FFS
	This is up to RAN4 to confirm



Topic 2: measAndMobParameters for NR-DC
[bookmark: _Toc525763586]–	MeasAndMobParametersMRDC
The IE MeasAndMobParametersMRDC is used to convey capability parameters related to RRM measurements and RRC mobility.
MeasAndMobParametersMRDC information element
-- ASN1START
-- TAG-MEASANDMOBPARAMETERSMRDC-START

MeasAndMobParametersMRDC ::=            SEQUENCE {
    measAndMobParametersMRDC-Common         MeasAndMobParametersMRDC-Common             OPTIONAL,
    measAndMobParametersMRDC-XDD-Diff       MeasAndMobParametersMRDC-XDD-Diff               OPTIONAL,
    measAndMobParametersMRDC-FRX-Diff       MeasAndMobParametersMRDC-FRX-Diff               OPTIONAL
}

MeasAndMobParametersMRDC-Common ::=     SEQUENCE {
    independentGapConfig                    ENUMERATED {supported}              OPTIONAL
}

MeasAndMobParametersMRDC-XDD-Diff ::=   SEQUENCE {
    sftd-MeasPSCell                         ENUMERATED {supported}              OPTIONAL,
    sftd-MeasNR-Cell                        ENUMERATED {supported}              OPTIONAL
}

MeasAndMobParametersMRDC-FRX-Diff ::=   SEQUENCE {
    simultaneousRxDataSSB-DiffNumerology    ENUMERATED {supported}      OPTIONAL
}

-- TAG-MEASANDMOBPARAMETERSMRDC-STOP
-- ASN1STOP

A quick inspection of the structure for MR-DC reveals the following capabilities:
· Gap configuration capability is required also for NR-DC operating in FR1/FR2
· SFTD ones are not needed in Rel-15 (limited by RAN plenary to sync NR-DC case), but in the future async NR-DC will surely be supported.
· UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology also needs to be supported for NR-DC

Observation 2: Measurement and mobility related parameters in MeasAndMobParametersMRDC IE are also applicable to NR-DC. It seems possible to reuse the NR BC structure also to represent NR-DC BCs. 
Question 2: Do companies agree with Observation 2?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	To allow NR-DC to be extended for async NR-DC as well in the near future, this approach of reusing MeasAndMobParametersMRDC IE is reasonable.

	ZTE
	Yes
	Based on RAN4 LS(R2-1813421), at least “sftd-MeasNR-Cell” is useful in Rel-15. For sftd-MeasPSCell, we agree that it is not needed due to only sync NR-DC is supported in Rel-15. 
But for future proof, it make sense to reuse MeasAndMobParametersMRDC IE for NR-DC.

	Intel
	No
	We think that MR-DC container is meant for LTE and NR nodes to read, but for NR-DC, using the MR_DC container is not efficient? The UE has to include all EN-DC/NE-DC/NGEN-DC capabilities which are not needed for NR-DC. NR SA container can have the NR-DC capabilities, as this is specific to NR alone. We are open to discuss, but we are hesitant to add content to MR-DC container.

	Huawei
	No
	We agree that the structure can be reused, however the question is more like whether NR-DC has to have exact the same UE capability as multi-RAT for independent gap and SFTD. If these capabilities can be different than multi-RAT DC and NR-DC, there seems no difference to have a NR-DC specific structure on this. 

	MediaTek
	Yes
	We agree with the benefit for forward compatibility.

	Ericsson
	No
	We tend to agree with Intel and Huawei and are hesitant to reuse UE-MRDC-Capability for NR_DC. IndependentGapConfig is already used in UE-NR-Capability.

	NTT DOCOMO
	No
	Agree with Intel, Huawei and Ericsson. The NR-DC related capabilities should be defined inside the UE-NR-Capability.

	Qualcomm
	No
	Agree with Huawei



Topic 3: PHY parameters for NR-DC
[bookmark: _Toc525763594]–	Phy-ParametersMRDC
The IE Phy-ParametersMRDC is used to convey physical layer capabilities for MR-DC.
Phy-ParametersMRDC information element
-- ASN1START
-- TAG-PHY-PARAMETERSMRDC-START

Phy-ParametersMRDC ::=              SEQUENCE {
    naics-Capability-List               SEQUENCE (SIZE (1..maxNrofNAICS-Entries)) OF NAICS-Capability-Entry         OPTIONAL,
    ...
}

NAICS-Capability-Entry ::=          SEQUENCE {
    numberOfNAICS-CapableCC             INTEGER(1..5),
    numberOfAggregatedPRB               ENUMERATED {n50, n75, n100, n125, n150, n175, n200, n225,
                                                    n250, n275, n300, n350, n400, n450, n500, spare},
    ...
}

-- TAG-PHY-PARAMETERSMRDC-STOP
-- ASN1STOP

It does not seem that we need to use the PHY parameters from MR-DC to NR-DC i.e. this IE was only introduced for LTE NAICS.
Observation 3: There is no applicability of Phy-ParametersMRDC IE to NR-DC
Question 3: Do companies agree with Observation 3?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	This IE is not needed for NR-DC.

	ZTE
	Yes
	

	Intel
	Yes (but)
	As commented above, MR-DC container is not needed. But there could be some additions to PHY-parameters for NR SA that can take the NR-DC parts.

	Huawei
	Yes
	This IE currently only applies to LTE side and no need for NR-DC.

	MediaTek
	Yes
	

	Ericsson
	Yes
	This was only needed for DC with LTE

	Samsung
	Yes
	

	NTT DOCOMO
	Yes
	

	Qualcomm
	Yes
	



Topic 4: Applicability of GeneralParameters, XDD and FRx Diff parameters for NR-DC
    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,

UE-MRDC-CapabilityAddXDD-Mode ::=   SEQUENCE {
    measAndMobParametersMRDC-XDD-Diff       MeasAndMobParametersMRDC-XDD-Diff   OPTIONAL,
    generalParametersMRDC-XDD-Diff          GeneralParametersMRDC-XDD-Diff      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,
    v2x-EUTRA-v1530                     ENUMERATED {supported}              OPTIONAL,
    ...
}

MeasAndMobParametersMRDC-FRX-Diff ::=   SEQUENCE {
    simultaneousRxDataSSB-DiffNumerology    ENUMERATED {supported}      OPTIONAL
}

The GeneralParametersMRDC-XDD-Diff IE seems to be applicable also to NR-DC (some additional parameters may also be added in the future?).
For the other parameters, based on a previous section analysis, it seems fine to apply those also to NR-DC.
Observation 4: GeneralParametersMRDC-XDD-Diff, UE-MRDC-CapabilityAddXDD-Mode and UE-MRDC-CapabilityAddFRX-Mode are also applicable to NR-DC
Question 4: Do companies agree with Observation 4?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Those IEs carry capabilities which are also relevant for NR-DC.

	ZTE
	Yes
	

	Intel
	No
	Same comment as above. NR SA container can have this.

	Huawei
	No
	The V2X support for EUTRA is not applicable for NR-DC. 

	MediaTek
	Yes, but
	v2x-EUTRA does not apply to NR-DC and 38.306 would need to reflect that.

	Ericsson
	No
	These parameters are currently not present in UE-NR-Capability, but corresponding ones could be added.

	NTT DOCOMO
	No
	As commented to Q2

	Qualcomm
	Yes
	Except for V2X support



Topic 5: Applicability of FeatureSetCombination for NR-DC
The FeatureSetCombination is also required for NR-DC and this is already present in the UE-NR-Capability. The Feature Sets are still signalled in the NR SA container as the current agreements.

Topic 6: Applicability of PDCP-ParametersMRDC for NR-DC
[bookmark: _Toc525763592]–	PDCP-ParametersMRDC
The IE PDCP-ParametersMRDC is used to convey PDCP related capabilities for MR-DC.
PDCP-ParametersMRDC information element
-- ASN1START
-- TAG-PDCP-PARAMETERSMRDC-START

PDCP-ParametersMRDC ::=                 SEQUENCE {
    pdcp-DuplicationSplitSRB                ENUMERATED {supported}      OPTIONAL,
    pdcp-DuplicationSplitDRB                ENUMERATED {supported}      OPTIONAL
}

-- TAG-PDCP-PARAMETERSMRDC-STOP
-- ASN1STOP

Logically, these are also applicable for NR-DC.
Observation 5: PDCP-ParametersMRDC in MR-DC are also applicable to NR-DC
Question 5: Do companies agree with Observation 5?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Those IEs carry capabilities which are also relevant for NR-DC.

	ZTE
	Yes
	

	Intel
	No(?)
	NR SA PDCP parameters might be used as well?  

	Huawei
	No
	We agree NR-DC also needs such indication. But again the question is whether we must set the same value for PDCP-Parameters for multi-RAT DC and NR-DC, if not then there is no need to include NR-DC here.

	MediaTek
	Yes
	

	Ericsson
	No
	These parameters are currently not present in UE-NR-Capability, but corresponding ones could be added.

	NTT DOCOMO
	No
	As commented to Q2

	Qualcomm
	Yes
	We may also use NR SA PDCP parameters



Based on the above analysis, the two options are possible for signalling the NR-DC capabilities.
Option 1:
1a: The band combinations applicable for NR-DC need to be copied to UE-MRDC-Capability in addition to the ones already signalled in the NR BC container in UE-NR-Capability IE. This means that the NR-DC BCs are isolated from the NR BCs.
1b: For the remaining parameters, reuse UE-MRDC-Capability also for NR-DC and add any future NR-DC specific capabilities to this container.
Option 2:
2a: The band combinations applicable for NR-DC are only repeated once i.e. signalled in the NR BC container in UE-NR-Capability IE and the distinction is made as was done for LTE-DC.
2b: For the remaining parameters, move the UE-MRDC-Capability parameters to the UE-NR-Capability IE (although there is a large overlap of parameters applicable to MR-DC capability also to NR-DC, the number of parameters are relatively few).
Observation 6: Option 2 requires importing the remaining MR-DC capability parameters discussed above into the NR SA capability structure (those parameters are few, but it still means repetition). Option1 is cleaner as it isolates NR-DC BCs and subsumes it in the MR-DC capability container (keeping the principle that NR-DC is part of the MR-DC family of options). 
Question 6: Do companies agree with Observation 6?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Option 1 is preferable over Option 2.

	ZTE
	FFS
	In our understanding, this depends on RAN4’s reply of the LS([103bis#04],R2-1816066), in which RAN2 asked RAN4 whether the same NR CA band combinations defined in 38.101 could be re-used for NR-DC? If the answer from RAN4 is “Yes”, then the repetition of NR-DC BCs in NR-MRDC-Capability is not needed, i.e. the NR BCs can be reused for NR-DC BCs.

	Intel
	No
	We prefer the other way around. Also depends on the reply LS from RAN4/1.

	Huawei
	No
	We think NR BCs can be largely reused for NR-DCs. Although some of the MR-DC parameters need to be imported in NR UE capability for option 2, compared with the overhead of NR BCs, such importing is acceptable as it only contains only a few parameters.

In addition whether these MR-DC parameters are repeated or not actually depend on whether MR-DC and NR-DC can have different values. If this is the case, there is no real repetition here.

We prefer Option 2 than Option 1.

	MediaTek
	Yes, but
	We agree with the observation as stated, but we’re concerned about the size impact of duplicating the BC entries in option 1.  It seems this further compounds the size problems we already have with the BC list, so option 2 may be safer even though in some respects it’s less elegant.  On balance we prefer option 2.

	Ericsson
	No
	A huge drawback of Option 1 is the copying of the NR-DC band combinations into UE-MRDC-Capability, as there is probably a large overlap with the NR-CA band combinations already signaled in NR-DC-Capability. Thus, for a network interested only in architecture option 2, it will significantly increase the signaled UE capability size.
For 2b, I assume it would not be a “move” operation, but rather a “copy” operation, where parameters needed for NR-DC, which are not yet present in UE-NR-Capability are added there. As stated, the number of parameters is relatively few:
· sftd-MeasPSCell
· sftd-MeasNR-Cell
· simultaneousRxDataSSB-DiffNumerology
· GeneralParametersMRDC-XDD-Diff
PDCP-ParametersMRDC

	Samsung
	No
	Similar view as Ericsson

	NTT DOCOMO
	No
	As commented to Q2, the NR-DC related capabilities should be defined in the UE-NR-Capability.

	Qualcomm
	FFS
	Wait for RAN4/RAN1 response



A significant majority (6 out of 7 companies prefer Option 2). Two companies wish to wait for RAN1/4 feedback.
3	Conclusion
Thanks to all the companies participating in the email discussion and providing valuable feedback. Since there is a clear majority to go with Option 2 above, all the proposals listed below are based on this way forward:
Proposal 1: supportedBandCombinationList in UE-NR-Capability is used to indicate whether NR-DC is supported or not for each supported NR CA band combination (i.e. the band combinations applicable for NR-DC are only repeated once i.e. signalled in the NR BC container in UE-NR-Capability IE and the distinction is made between the two).
Proposal 2: For BC coordination, the MN can send all allowed NR BCs associated with the NR BCs (selected by the MN) to the SN.
Proposal 3: RAN2 confirms the following principle: NR-DC specific capabilities should be defined inside the UE-NR-Capability.
Proposal 4: Reuse parameters from GeneralParametersMRDC-XDD-Diff, UE-MRDC-CapabilityAddXDD-Mode and UE-MRDC-CapabilityAddFRX-Mode (few exceptions like V2X ones should be removed and reflected in TS 38.306) and add them to UE-NR-Capability.
Proposal 5: FeatureSetCombination required for NR-DC is already present in the UE-NR-Capability (no new impacts).
[bookmark: _GoBack]Proposal 6: NR SA PDCP capability parameters to be reused for NR-DC.
[bookmark: _In-sequence_SDU_delivery]References
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3GPP TS 38.306 V15.2.0
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