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1	Introduction
During the RAN2#111e post-meeting email discussion [Post-111e][251], it seemed that the Rel-15 principles of using the MN/SN configuration restructions were not clear. In this contribution, we try to clarify how the ConfigRestrictMCG and ConfigRestrictModReqSCG are currently specified and should be used.
2	MN/SN configuration for MR-DC
2.1	MN/SN resource coordination for MR-DC 
The MN/SN resource coordination in MR-DC is done via the inter-node messages, and the procedures using those can be either MN- or SN-intiated. These are:
· MN-initiated procedures: SN addition request, SN modification request, SN release request
· SN-initiated procedures: SN modification required, SN release required, SN Counter Check Request
There are also some other auxiliary processes, but these are the ones that do utilize the INM defined in NR RRC.
Observation 1: Both MN and SN can initiate procedures involving exchange of RRC INM.
For MN-intiated processes First MN determines the relevant parts of its own configuration and processes the SN configuration restruictions based on overall UE capabilities. These are then communicated to SN via inter-node message, and SN will accept or reject the MN configuration. When accepting the configuration, SN may also inform MN of its chosen configuration to assist in MN RRM functions, and MN may also still adapt its own chosen configuration within the UE capability limits (e.g. to align DRX or RRM measurement configurations). However, SN cannot at this time start a "negotiation" process wherein it indicates to MN that is "conditionally accepts" the request if MN would just "modify" its parameters: Only "accept" or "reject" are allowed, and any response based on those must comply with the MN configuration restrictions.
Observation 2: The Rel-15 MR-DC principle is that SN (or MN) must always either accept or reject the MN (or SN) request. No negotiation is supported.
To do this, the INM used are the CG-ConfigInfo (MN-->SN) and CG-Config (SN-->MN), which can contain all the information necessary for any of the procedures. However, this also means that not all fields in the INM are used in every procedure: For example, the general principle of MR-DC in Rel-15 is that MN is in control of the overall MR-DC connectivity, and can "overrule" SN decisions, but if MN does so, SN can always decide to request release of SN resources and MN cannot reject that. This means that even if SN requests MN to modify the used configuration, it is always possible for MN to reject the request. For the SN addition case, MN will indicate the restrictions and SN must comply with those if it wishes to accept the procedure.
Observation 3: The Rel-15 MR-DC principle is that SN must comply with MN-indicated configurations restrictions in all MN-initiated procedures. 
2.2	MN/SN coordination inter-node messages
The basic usage of the MN/SN configuration restrictions is based on the Rel-15 principles, as discussed below: 
· Both MN and SN can provide a lot of information that is not a "direct request" but the other node can take into account (e.g. RRM configuration, DRX, PHR, etc.) to ensure UE capabilities are not exceeded. 
· Both MN and SN can request changes to the current configuration - MN via explicit assignment of configuration restrictions and SN via request to change the configuration restrictions.
· For every "requestedField" in ConfigRestrictModReqSCG, a corresponding field is provided via ConfigRestrictInfoSCG. 
· For every MN-requested configuration restriction in ConfigRestrictInfoSCG, the corresponding SN-decided value is provided in the main CG-Config IE (i.e. NOT inside ConfigRestrictModReqSCG)
Observation 4: For every MN-requested configuration restriction in ConfigRestrictInfoSCG, the corresponding SN-decided value is provided in the main CG-Config IE (i.e. NOT inside ConfigRestrictModReqSCG)
Observation 5: For every SN-requested configuration restriction change in ConfigRestrictModReqSCG, the corresponding SN-decided value is provided within the ConfigRestrictInfoSCG IE.
However, the current field descriptions are not very clear on these roles even if the signalling seems to have been done according to these. Hence, as was seen in previous meeting email discussion [251], this can cause confusion on how SN indicates the values it uses. Since this is a Rel-15 principle we think it should be captured in Rel-15 RRC to ensure the same confusion doesn't apply anymore.
Proposal 1: Capture in Rel-15 RRC that ConfigRestrictInfoSCG may be used in both MN- and SN-initiated procedures, but ConfigRestrictModReqSCG can only be used in SN-initiated procedures.
The TP based on this can be found in Annex A (based on Rel-16 RRC specification).
Proposal 2: Discuss whether the principle of the TP in Annex A is agreeable. If it is, agree to corresponding CRs (from Rel-15 onwards).
3	Conclusion
Observation 1: Both MN and SN can initiate procedures involving exchange of RRC INM.
Observation 2: The Rel-15 MR-DC principle is that SN (or MN) must always either accept or reject the MN (or SN) request. No negotiation is supported.
Observation 3: The Rel-15 MR-DC principle is that SN must comply with MN-indicated configurations restrictions in all MN-initiated procedures. 
Observation 4: For every MN-requested configuration restriction in ConfigRestrictInfoSCG, the corresponding SN-decided value is provided in the main CG-Config IE (i.e. NOT inside ConfigRestrictModReqSCG)
Observation 5: For every SN-requested configuration restriction change in ConfigRestrictModReqSCG, the corresponding SN-decided value is provided within the ConfigRestrictInfoSCG IE.
Proposal 1: Capture in Rel-15 RRC that ConfigRestrictInfoSCG may be used in both MN- and SN-initiated procedures, but ConfigRestrictModReqSCG can only be used in SN-initiated procedures.
Proposal 2: Discuss whether the principle of the TP in Annex A is agreeable. If it is, agree to corresponding CRs (from Rel-15 onwards).
The RRC CRs for Rel-15 and Rel-16 are also illustrated in R2-2009160 (Rel-15) and R2-2009161(Rel-16).




Annex A: TP to RRC inter-node messages (based on Rel-16 RRC)
This TP illustrates the changes proposed to clarify the usage of the MN/SN configuration restriction fields. 
	CG-Config field descriptions

	configRestrictModReq
Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can be used to request configuring an NR band combination whose use MN has previously forbidden. SN only includes this field in SN-initiated procedures.



	CG-ConfigInfo field descriptions

	configRestrictInfo
Includes fields for which SgNB is explictly indicated to observe a configuration restriction. This field may be included in both MN- and SN-initiated procedures.





Annex B: MN/SN coordination information (as of Rel-16)
To delve a bit deeper into the details of the INM signalling, Tables 2.1-1, 2.1-2, 2.1-3 and 2.1-4 detail the currently (as of Rel-16, RRC version 16.2.0) defined information fields and their usage purposes. Fpor the purpose of explanation, the tables also use a color coding wherein green = MN request (SN must accept or reject), cyan = SN request (MN accepts or rejects), grey = MN/SN information to SN/MN, yellow = MN response to SN request and pink = SN response to MN request. Note that these are sometimes ambiguous as "information" may also be considered as "response" to the configuration restrictions, but the most important point is the information that is shared and how it is shared (i.e. within which IEs).

Table A-1: MN information to SN within CG-Config-Info
	Field name
	Purpose

	ue-CapabilityInfo
	UE capability information

	candidateCellInfoListMN, candidateCellInfoListMN-EUTRA
	MN candidate cells to allow SN to determine the used band combination

	candidateCellInfoListSN, candidateCellInfoListSN-EUTRA
	SN candidate cells, used for handover with SN 

	measResultCellListSFTD-NR, measResultCellListSFTD-EUTRA,
sftdFrequencyList-NR,
sftdFrequencyList-EUTRA
	SFTD measurement cells and frequencies for SN

	scgFailureInfo, scgFailureInfoEUTRA, scgFailureInfo-r16, scgFailureInfoEUTRA-r16
	SCG failure information based on UE reporting

	configRestrictInfo
	MN decision or response to configuration restrictions for SN, see Table 2.1-3

	drx-InfoMCG, drx-ConfigMCG, drx-InfoMCG2, alignedDRX-Indication
	MN DRX information to allow SN to align its DRX configuration with MN 

	measConfigMN
	MN RRM measurement configuration

	sourceConfigSCG, sourceConfigSCG-EUTRA
	Current SN configuration - used in handover

	scg-RB-Config
	Current SN bearer configuration - used in handover

	mcg-RB-Config
	Current MN bearer configuration - used in SN addition and in handover

	mrdc-AssistanceInfo
	IDC assistance information

	ph-InfoMCG
	PHR information on MN cells

	measResultReportCGI, measResultReportCGI-EUTRA
	ANR information from UE as per SN request

	fr-InfoListMCG
	Information on which serving cell is using which FR (for e.g. measurement gap purposes)

	servFrequenciesMN-NR
	MN serving cell exact (center) frequencies

	sidelinkUEInformationNR-r16, sidelinkUEInformationEUTRA-r16
	Sidelink assistance informion

	ueAssistanceInformationSourceSCG-r16
	UE assistance information received over Uu




Table A-2: SN information to MN within CG-Config 
	Field name
	Purpose

	scg-CellGroupConfig, 
scg-CellGroupConfigEUTRA
	Basic SCG configuration

	scg-RB-Config
	Indication: SCG Bearer configuration

	configRestrictModReq
	Request: SN asks to modify MN restrictions - see table 2.1-4

	drx-InfoSCG, 
drx-InfoSCG2, 
drx-ConfigSCG
	SN DRX configuration (information for EN-DC, exact configuration for NR-DC)

	candidateCellInfoListSN, candidateCellInfoListSN-EUTRA 
	List of candidate cells for SN, only used in HO

	measConfigSN
	SN measurement configuration

	selectedBandCombination
	Band combination selected by SN

	fr-InfoListSC
	FRX information from SCG serving cells

	candidateServingFreqListNR,
candidateServingFreqListEUTRA
	Frequencies of candidate cells (for IDC purpose)

	pSCellFrequency, pSCellFrequencyEUTRA
	Exact ARFCN for selected PSCell

	reportCGI-RequestNR:: requestedCellInfo, 
reportCGI-RequestEUTRA:: requestedCellInfoEUTRA
	ANR information

	ph-InfoSCG
	PHR information for MCG MAC

	needForGaps
	NE-DC only: Indicates whether SN requests MN to configure gaps

	scellFrequenciesSN-NR, scellFrequenciesSN-EUTRA
	Exact SCell frequencies (different fields for (NG)EN-DC/NR-DC and NE-DC)

	ueAssistanceInformationSCG-r16
	UE assistance information reported to SN via NR RRC



Table A-3: MN configuration restrictions to SN within CG-ConfigInfo::ConfigRestrictInfoSCG
	Field name
	Purpose

	allowedBC-ListMRDC
	Allowed band combination for SN addition

	powerCoordination-FR1, p-maxNR-FR1-MCG-r16, powerCoordination-FR2-r16
	Power coordination parameters for FR1/FR2

	servCellIndexRangeSCG
	Allowed indexes for SN cells

	maxMeasFreqsSCG 
	Max number of frequencies SN is allowed to configure for measurements

	selectedBandEntriesMNList
	MN-selected bands for determining allowed MR-DC band combination 

	pdcch-BlindDetectionSCG
	Max number of allowed SCG PDCCH blind detection candidates 

	maxNumberROHC-ContextSessionsSN, maxNumberEHC-ContextsSN-r16
	Max number of allowed RoHC/EHC contexts for SN

	maxIntraFreqMeasIdentitiesSCG, maxInterFreqMeasIdentitiesSCG
	Max number of intra-/inter-frequency measIDs SN can configure for the UE

	nrdc-PC-mode-FR1-r16, nrdc-PC-mode-FR2-r16
	UL PC mode for NR-DC

	maxMeasSRS-ResourceSCG-r16, maxMeasCLI-ResourceSCG-r16
	Max number of CLI/SRS resources used in SCG

	allowedReducedConfigForOverheating-r16
	Allowed configuration reduction for NR-DC in case of overheating

	maxToffset-r16
	Maximum allowed value for T-offset when dynamic PC is used in NR-DC



Table A-4: SN request to MN for modification of configuration restrictions via CG-Config::ConfigRestrictModReqSCG
	Field name
	Purpose

	requestedBC-MRDC
	Requested band combination for MR-DC (i.e. SN would like to use one or more bands in the requested band combination)

	requestedP-MaxFR1, requestedP-MaxFR2-r16
	Requested P-Max value for FR1/FR2 

	requestedPDCCH-BlindDetectionSCG
	Requested value for SCG PDCCH blind detection candidates

	requestedMaxInterFreqMeasIdSCG-r16, requestedMaxIntraFreqMeasIdSCG-r16
	Requested value for maximum number of allowed measIDs for inter-/intra-frequency measurements

	requestedToffset-r16
	Requested value for T-offset when dynamic UL PC is used in NR-DC




Table A-5: MN request and SN response for MN-initiated procedures
	MN restriction request
	SN response to the restriction (all in CG-Config)

	allowedBC-ListMRDC
	selectedBandCombination

	powerCoordination-FR1, p-maxNR-FR1-MCG-r16, powerCoordination-FR2-r16
	N/A

	servCellIndexRangeSCG
	N/A

	maxMeasFreqsSCG 
	measConfigSN

	selectedBandEntriesMNList
	candidateCellInfoListSN, candidateCellInfoListSN-EUTRA, selectedBandCombination, candidateServingFreqListNR, candidateServingFreqListEUTRA, pSCellFrequency, pSCellFrequencyEUTRA

	pdcch-BlindDetectionSCG
	N/A

	maxNumberROHC-ContextSessionsSN, maxNumberEHC-ContextsSN-r16
	N/A

	maxIntraFreqMeasIdentitiesSCG, maxInterFreqMeasIdentitiesSCG
	N/A

	nrdc-PC-mode-FR1-r16, nrdc-PC-mode-FR2-r16
	N/A

	maxMeasSRS-ResourceSCG-r16, maxMeasCLI-ResourceSCG-r16
	N/A

	allowedReducedConfigForOverheating-r16
	N/A

	maxToffset-r16
	N/A (Currently missing!)




Table A-5: SN request and MN response for SN-initiated procedures
	SN restriction change request via CG-Config::ConfigRestrictModReqSCG
	MN response via CG-ConfigInfo::ConfigRestrictInfoSCG 

	requestedBC-MRDC
	allowedBC-ListMRDC

	requestedP-MaxFR1, requestedP-MaxFR2-r16
	powerCoordination-FR1, p-maxNR-FR1-MCG-r16, powerCoordination-FR2-r16

	requestedPDCCH-BlindDetectionSCG
	pdcch-BlindDetectionSCG

	requestedMaxInterFreqMeasIdSCG-r16, requestedMaxIntraFreqMeasIdSCG-r16
	maxIntraFreqMeasIdentitiesSCG, maxInterFreqMeasIdentitiesSCG

	requestedToffset-r16
	maxToffset-r16



