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1. Introduction
In the email discussion [103#49] Capability coordination for NR-DC, some stage2 issues were discussed. The majority of companies prefer to reuse UE-MRDC-Capability IE for NR-DC, and reuse the EN-DC model, i.e. capability coordination does not require MN and SN to comprehend each other’s UE configuration.

In this paper we discuss some further issues which are not settled down or covered by the email discussion.

2. Discussion
2.1.  Capability coordination model

In the last meeting the issue of using which capability coordination model was raised [1][2][3], and 2 approaches were proposed, i.e.:
· Adopting the LTE-DC model: MN sends the UE capability together with the MCG configuration to the SN, and no SN re-negotiation is needed;

· Reusing the EN-DC model: MN provides the allowed UE capabilities (including all the available EN-BCs which include the MN selected LTE bands) to SN, SN re-negotiation is supported in case SN wants some BCs not included in the allowed BC list;

Considering that in both the above approaches, the SN selected NR bands must be compatible to the MN selected NR bands, we see no big difference on the bands selection results at SCG by using the two approaches. With this view we don’t see any need and significant benefit to require MN and SN to understand each other’s configuration. 

Observation 1:  There’s no big difference on the bands selection results at SCG by using the two approaches, i.e. adopting the LTE-DC model or reusing the EN-DC model, since the SN selected NR bands must be in the range which are able to be combined with the MN selected NR bands.

Observation 2: There’s no significant benefit on improving SCG configuration flexibility by supporting MN and SN to understand each other’s configuration, on the contrary it may lead to additional specification work.

It is still FFS after the email discussion [103#49] that for NR-DC capability coordination whether the MN may optionally include MCG configuration in the inter-node message. And we think it is redundant for the MN to send the MCG configuration to the SN in case the MN already sends the allowed SCG configuration to the SN.

Observation 3: it’s redundant for the MN to send the MCG configuration to the SN in case the MN already sends the allowed SCG configuration to the SN.

Proposal 1: MN does not need to send the MCG configuration to the SN since the MN already sends the allowed SCG configuration to the SN.

2.2.  Differentiation of CA BC and DC BC

In either UE-MRDC-capability or UE-NR-capability, the same IE Bandcombinationlist is included to express the UE supported band combinations. In EN-DC UE capability coordination the Bandcombinationlist is also used in ConfigRestrictInfoSCG for MN to indicate to SN the allowed BCs. In Bandcombinationlist the BandParameters is included by CHOICE structure to indicate the NR or LTE bands. The structure is shown below:
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：

=> bandCombinationIndex:  indicate a band combination in the 

supportedBandCombinationList

=> allowedFeatureSetsList(a subset of the entries in a 

FeatureSetCombination) :     (1..maxFeatureSetsPerBand) of 

FeatureSetEntryIndex   

 

bandCombination:

=> bandList (1..maxSimultaneousBands) of BandParameters

=> featureSetCombinationID: 

1~1024, identifies a FeatureSetCombination in the 

featureSetCombinations list (in UE-NR-Capability or UE-MRDC-Capability)

=> supportedBandwidthCombinationSet= bitString(1..32)

=> ca-ParametersEUTRA

=> ca-ParametersNR

=> mrdc-Parameters

featureSetCombination:  (1..maxSimultaneousBands) of 

FeatureSetsPerBand 

FeatureSetsPerBand : (1..maxFeatureSetsPerBand) of FeatureSet

FeatureSet: = choice{

=> eutra:

     => FeatureSetEUTRA-DownlinkId

     =>FeatureSetEUTRA-UplinkId

=> NR:

     => FeatureSetDownlinkId

     =>FeatureSetUplinkId         }

BandParameters= CHOICE {

=>eutra:

=>FreqBandIndicatorEUTRA,

=>ca-BandwidthClassDL-EUTRA

=>ca-BandwidthClassUL-EUTRA

=>nr:

=>FreqBandIndicatorNR,

=>ca-BandwidthClassDL-NR

=>ca-BandwidthClassUL-NR    }


With this structure in the EN-DC/NGEN-DC/NE-DC the SN can clearly know the received MN allowed LTE+NR band combinations, however in NR-DC, this structure doesn’t express that the NR band combinations are for CA BC or DC BC. For example, assuming that the SN received allowed bandcombinationindex pointing to a BCs include NR band {a,b,c}, the SN has no idea whether it indicates that SN can apply NR CA{band a+b+c} or NR-DC (e.g. Band a is selected by the MN and Band b,c are allowed for the SN to use,  or band a, b are selected by the MN and band c are allowed for the SN to use). Hence the SN has ambiguity regarding which NR bands in the received allowed BCs can be used in the SCG.

Observation 4: In NR-DC, the current Bandcombinationlist structure does not express that the NR band combinations are for CA BC or DC BC; hence the SN has ambiguity regarding which NR bands in the received allowed NR-BCs can be used in the SCG.

Based on this view, 2 alternatives could be considered to solve the ambiguity:

Alt 1: Introducing an additional IE to indicate in the SN received NR BCs, which bands are allowed for the SN to use.

Alt 2: Clarifying that all the NR bands in the SN received NR BCs are allowed to be used only in the SN side, and can be combined with MN selected MCG NR bands.

To minimize the specification impacts, we prefer alt 2.

Proposal 2: To solve the ambiguity in observation 4, clarify that all the NR bands in the SN received NR BCs are allowed to be applied only in the SN side, i.e. can be combined with MN selected MCG NR bands.
2.3.  FR2 Impacts to the power sharing

Dynamic power sharing between LTE and NR FR1 is supported in the current EN-DC UE capability coordination, the related power coordination signaling structure is copied below:

ConfigRestrictInfoSCG ::=
SEQUENCE {


allowedBC-ListMRDC

BandCombinationInfoList






OPTIONAL,


powerCoordination-FR1
SEQUENCE {



p-maxNR-FR1

P-Max
OPTIONAL,



p-maxEUTRA

P-Max
OPTIONAL,


p-maxUE-FR1

P-Max
OPTIONAL    }
Where the p-maxNR-FR1 indicates the maximum total transmit power to be used by the UE in the NR cell group across all serving cells in FR1, p-maxEUTRA indicates the maximum total transmit power to be used by the UE in the EUTRA cell group and p-maxUE-FR1 indicates the maximum total transmit power to be used by the UE across all serving cells in FR1.

In NR-DC, NR FR2 usage should be considered, hence we consider introducing at least the following p-max limitation of FR2 for SCG:

· p-maxNR-FR2: indicates the maximum total transmit power to be used by the UE in the SCG across all serving cells in FR2.

· p-maxUE-FR2: indicates the maximum total transmit power to be used by the UE across all serving cells (including MCG and SCG) in FR2

Proposal 3: Introduce p-maxNR-FR2 (maximum total power in SCG for FR2) and p-maxUE-FR2 (maximum UE power for both MCG and SCG in FR2) power limits for power coordination in NR-DC.
Another issue is whether there is a need to introduce a p-max limitation for FR1+FR2. It should be noticed that different test standards are used for FR1 and FR2, i.e. SAR (Specific Absorption Rate) can be used for the testing below 6GHz (FR1) and MPE (Maximum Permissible Exposure) can be used for the testing above 6GHz (FR2), while there is no generic testing standard for both FR1 and FR2, hence it’s not suitable to define a p-max limitation for total transmit power of FR1+FR2 in the power coordination in NR-DC.

Proposal 4: Since there is no common generic testing standard for both FR1 and FR2, there is no need to introduce a p-max limitation for total transmit power of FR1+FR2 in the power coordination in NR-DC. RAN2 can consider whether to send a LS to RAN4 for further confirmation.
3. Conclusion
 Observation 1:  There’s no big difference on the bands selection results at SCG by using the two approaches, i.e. adopting the LTE-DC model or reusing the EN-DC model, since the SN selected NR bands must be in the range which are able to combine with the MN selected NR bands.

Observation 2: There’s no significant benefit on improving SCG configuration flexibility by supporting MN and SN to understand each other's configuration, on the contrary it may lead to addition specification work.

Observation 3: it’s redundant for the MN to send the MCG configuration to the SN in case the MN already sends the allowed SCG configuration to the SN.

Proposal 1: MN does not need to send the MCG configuration to the SN since the MN already sends the allowed SCG configuration to the SN.

Observation 4: In NR-DC, the current Bandcombinationlist structure does not express that the NR band combinations are for CA BC or DC BC; hence the SN has ambiguity regarding which NR bands in the received allowed NR-BCs can be used in the SCG.

Proposal 2: To solve the ambiguity in observation 4, clarify that all the NR bands in the SN received NR BCs are allowed to be applied only in the SN side, i.e. can be combined with MN selected MCG NR bands.
Proposal 3: Introduce p-maxNR-FR2 (maximum total power in SCG for FR2) and p-maxUE-FR2 (maximum UE power for both MCG and SCG in FR2) power limits for power coordination in NR-DC.
Proposal 4: Since there is no common generic testing standard for both FR1 and FR2, there is no need to introduce a p-max limitation for total transmit power of FR1+FR2 in the power coordination in NR-DC. RAN2 can consider whether to send a LS to RAN4 for further confirmation.
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