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Introduction
The following decisions were made on NSA dual connectivity procedures:

Agreements
1	Secondary node initiates the secondary node change procedure in the connected active mode.
2	In some cases the MN is involved and takes final decision before the secondary node change occurs. FFS whether the MN needs to be involved for other cases (e.g. SN cell change without PDCP change)
3	The RRM measurement configuration for secondary node change is maintained by secondary node and also processes measurement reports.
FFS what additional information can be provided from the SN to the MN when the SN change is initiated.
FFS Whether master node can also initiate secondary node change procedure (e.g. inter-freq HO for load balancing reasons)

As mentioned in the FFS above, there are some aspects that need to be discussed further to reach agreement.  This document discusses these procedures in more detail. 

Discussion

LTE supports the following procedures related to dual connectivity (procedure names and description are from TS36.300):
	SeNB Addition
	The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE.

	SeNB Modification
	The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context within the same SeNB.

	Intra-MeNB handover involving SCG change
	This procedure is used to perform handover within the same MeNB while keeping the SCG in the same SeNB.

	SeNB Release
	The SeNB Release procedure is used to initiate the release of the UE context at the SeNB. The recipient node of this request cannot reject.

	Change of SeNB
	The change of SeNB procedure is initiated by MeNB and used to transfer a UE context from a source SeNB to a target SeNB and to change the SCG configuration in UE from one SeNB to another.

	MeNB to eNB Change
	The MeNB to eNB Change procedure is used to transfer context data from a source MeNB/SeNB to a target eNB. (MeNB HO while releasing SCG)

	SCG change
	"SCG change" refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell. This procedure is used to establish SCG, and can be used to reconfigure the SCG configuration.

	eNB to MeNB change
	The eNB to MeNB change procedure is used to transfer context data from a source eNB to a target MeNB that adds an SeNB during the handover.

	Inter-MeNB handover without SeNB change
	Inter-MeNB handover without SeNB change is used to transfer context data from a source MeNB to a target MeNB while the context at the SeNB is kept



It seems reasonable to consider supporting (at least) the same procedures for EN-DC.  The following table discusses these in detail (procedure names updated to reflect terms for NR SCG).  SCG change is discussed in more detail in the later section.

	Procedure/
Scenario
	Initiating node
	Information exchange between network nodes
	Other comments

	SgNB Addition: 
	MN
	SCG measurements provided by MN to SN as part of the SCG addition request
	MN configures SCG measurements, UE provides measurement reports to MN. MN requests SN to provide SN configuration that MN can send to UE.

	SgNB Modification
	SN or MN
	FFS
	This procedure is typically used in LTE for DRB changes, which do not require measurements.  Details are FFS

	SgNB Release
	MN or SN, but signalled by MN to UE
	Information about release of SN from SN node to MN.  (MN provides the release of SN information to UE as an MCG only message)
	SCG release is signalled to the UE directly  by the MN in the MCG configuration (no encapsulated SCG configuration) 

	MeNB to eNB Change (inter-MeNB HO with SCG release)
	MN
	Information about release of SN to SN.  (MN provides the release of SN information to UE as an MCG only message)
	SCG release is signalled to the UE directly  by the MN in the MCG configuration (no encapsulated SCG configuration) 

	eNB to MeNB change (inter-MeNB HO with SCG addition)
	MN
	SCG measurements provided by MN to SN as part of the SCG addition request
	MN configures SCG measurements, UE provides measurement reports to MN.  MN requests SN to provide SN configuration that MN can send to UE.

	Inter-MeNB handover without SgNB change
	MN
	SCG Release Request and SCG add request to the SN.
	Executed as a combined “release/add” of the SN in one step.



Proposal #1: It is proposed to support the above scenario for EN-DC, and the corresponding initiating nodes and information exchange needed between the network nodes.


SCG and SgNB change

SCG and SgNB change needs additional discussion since there are so many different triggers and combination of procedures it can happen with.  Some examples are given below for an overview of the type of procedures and initiating node and nature of measurements needed:

	Procedure Scenario
	Initiating
Node 
	Measurement reporting needed
	Other comments

	Intra-freq, intra-SgNB - no change of Xn and no change of RRC configuration that needs coordination with MN
	SN 
	Measurement configuration and reporting in SN
	Can be done without involvement of MN.   


	Intra-freq, intra-SgNB - no change of Xn but with change of RRC configuration that needs coordination with MN
	SN
	Measurement configuration and reporting in SN
	Needs coordination with MN.  SCG change procedure has to done through MN.

	Intra-freq, inter-SgNB - with change of Xn but without change of RRC configuration that needs coordination with MN
	SN
	Measurement configuration and reporting in SN
	Needs signalling exchange with MN for change of Xn.  SCG change procedure can be done directly.

	Inter-freq SCG change
	SN or MN
	Measurement reporting needed at the node initiating it (MN or SN)
	Inter-freq SCG change can be for load balancing or due to radio conditions.  In either case, the initiating node needs measurement reports.  Depending on change in Xn or MCG coordination, it can be done directly or through MN.

	Intra-MeNB handover involving SCG change
	MN
	Measurement reports needed at MN to choose SCG. And at SN to cater for SCG change without MN involvement
	Choosing SCG can be similar to SCG addition.  Always done with MN coordination.

	Inter-MeNB handover without SeNB change
	MN
	Measurement reporting at MN not essential
	MN can assume previous SN is valid if it has not received an SN change request from SN.  Always done with MN coordination.



From the above table of example procedures, it is clear that there are a large number of scenarios to be supported and different scenarios need different handling.  Either MN or SN can be the initiating node depending on the scenario summarised as follows:  

	SCG change (different scenarios)
	SN or MN
	Measurement reporting needed at the node initiating it (MN or SN)
	Can be done directly by SN or through MN



Observation #1: There are many scenarios for SCG change to support. Either MN or SN can be the initiating node for SCG change procedure and the procedures can be done with or without MN involvement depending on the actual scenario.

And in most cases, the initiating node will need measurements of the potential target – that is, both MN and SN will need measurement results.   In LTE, we had the restriction that network can only configure one measurement object on a carrier frequency.  That restriction should also apply for NR.  This will require the network nodes to coordinate of the object configurations to prevent the other node from configuring an object on the same carrier frequency.

Proposal #2: Network should only configure one measurement object on a carrier frequency. 

As discussed above, both MN and SN will need measurement results to cater for the different scenarios.  This can be supported by exchanging of measurement results over network nodes or by having UE provide measurement reports over the air to both nodes.  Another option is allow both nodes to provide independent measurement reporting configurations on the same object with corresponding measurement reporting.  This allows maximum flexibility for each network node to provide its own events and trigger conditions.  

Proposal #3: It should be possible for Measurement results should be made available to both MN and SN.  Whether this is done over network interface or by UE configuration is FFS.
Summary and proposals
This document looked at the list of scenarios to be supported for EN-DC and the initiating node for these scenarios.  The nature of information exchange, in particular the measurement related information were discussed.  The following observations and proposals were made. 
Proposal #1: It is proposed to support the above scenario for EN-DC, and the corresponding initiating nodes and information exchange needed between the network nodes.
	Procedure/
Scenario
	Initiating node
	Information exchange between network nodes
	Other comments

	SgNB Addition: 
	MN
	SCG measurements provided by MN to SN as part of the SCG addition request
	MN configures SCG measurements, UE provides measurement reports to MN. MN requests SN to provide SN configuration that MN can send to UE.

	SgNB Modification
	SN or MN
	FFS
	This procedure is typically used in LTE for DRB changes, which do not require measurements.  Details are FFS

	SgNB Release
	MN or SN, but signalled by MN to UE
	Information about release of SN from SN node to MN.  (MN provides the release of SN information to UE as an MCG only message)
	SCG release is signalled to the UE directly  by the MN in the MCG configuration (no encapsulated SCG configuration) 

	MeNB to eNB Change (inter-MeNB HO with SCG release)
	MN
	Information about release of SN to SN.  (MN provides the release of SN information to UE as an MCG only message)
	SCG release is signalled to the UE directly  by the MN in the MCG configuration (no encapsulated SCG configuration) 

	eNB to MeNB change (inter-MeNB HO with SCG addition)
	MN
	SCG measurements provided by MN to SN as part of the SCG addition request
	MN configures SCG measurements, UE provides measurement reports to MN.  MN requests SN to provide SN configuration that MN can send to UE.

	Inter-MeNB handover without SgNB change
	MN
	SCG Release Request and SCG add request to the SN.
	Executed as a combined “release/add” of the SN in one step.




Observation #1: There are many scenarios for SCG change to support. Either MN or SN can be the initiating node for SCG change procedure and the procedures can be done with or without MN involvement depending on the actual scenario.

Proposal #2: Network should only configure one measurement object on a carrier frequency. 
Proposal #3: It should be possible for Measurement results should be made available to both MN and SN.  Whether this is done over network interface or by UE configuration is FFS.
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