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1 Introduction

In this paper we try to review the current status of the interaction between the nodes, and in particular the information exchanged between the nodes. The paper includes some high level sequences in which some cases are merged, given the focus on the actual information flow (which is same in several cases). The contribution includes proposals regarding some remaining remaining issues, and indicates which aspects are assumed to be handled by RAN3. However, the primary focus is on the information exchanged between the nodes, and whether to signal these parameters by RRC (inter-node messages) or by X2.
2 Discussion

2.1 Starting points regarding MN/ SN roles and responsibilities
SCG cells

MN indicates the SCG cell to be configured initially upon SCG establishment. Both MN and SN can initiate configuration of SCG cell on other frequencies (but only single node should be responsible for this). The same applies for mobility to another frequency i.e. either could initiate (but only one node should initiate mobility to a given frequency). SN handles subsequent intra-frequency mobility for SCG frequencies. Both MgNB and SgNB may initiate Scell release. The SN does not provide NR measurement results to MN.
There are still some remaining issues and hence we propose: 

Proposal 1
RAN2 is requested to confirm the following aspects (as in LTE DC):
a) SgNB decides the PSCell
b) MN provides measurements to SN (for deciding PSCell)

Additional remarks:

· We assume that, in case the SN can trigger of the initial cell configuration on a particular frequency, it needs to be informed about HO restrictions (mainly relevant for RAN3).
DRBs & QoS flows (If connected 5G CN)
Lossless/ in sequence delivery is supported in case PDCP location of a DRB changes (e.g HO, DRB type change). It is still FFS whether for this there is a need to introduce some mechanism for the case QoS flow is re-mapped to another DRB. 

RAN2 has so far not really discussed roles/ responsibilities of the nodes w.r.t. DRBs and QoS flows as discussed in [2]. In summary, and in accordance with [2], our assumptions are as follows:

a) MgNB initiates establishment of all DRBs i.e. not only of DRBs routed to MgNB (MCG/ MCG split) but also for DRBs routed to SgNB (SCG/ SCG split).

b) Furthermore, MgNB decides DRB type of all DRBs i.e. also of DRBs routed to SgNB (SCG/ SCG split)

c) Not relevant for this discussion (but for completeness): both nodes can initiate DRB release.
d) MgNB decides mapping of all QoS flows i.e. not only of QoS flows routed to MgNB but also for QoS flows routed to SgNB
Additional remarks:

· There is a separate discussion about L2 actions upon DRB type change

· SN needs to be aware of QoS attributes in order to configure the SCG DRB configuration. MN may either provide the QoS attributes of the QoS flows it maps to the concerned DRB. Alternatively, MN could provide an aggregation of all QoS flows mapped to the DRB. We assume this is mainly an issue for RAN3 to discuss/ conclude
· It is up to RAN3 to decide the further details of the tunnel handling when MN decides to map part of the QoS flows to SCG/ SCG split DRBs

SRBs
MCG may initiate configuration of split/ duplication for SRB1 and SRB2. SN may initiate configuration of SCG SRB (aka SRB3). It is upto RAN3 to decide whether to support the option for SN to reject the configuration of a split SRB.

Additional remarks:

· It is up to RAN3 to discuss the futher details of the QoS attribute alike information the MN may provide for the MCG split DRBs (may be done in conjunction with similar issue for DRBs). It is assumed that MN does not provide any similar information for SRB3 i.e. these attributes are completely up to SN to decide
· It is up to RAN3 to decide the tunnelling for the signalling for the split SRBs (i.e SRB1 and SRB2)

Security

Both nodes may initiate (procedures requiring) security refresh. Furthermore, change/ refresh of MCG security key will require change of SCG security key also (as in LTE). The same does not really seem required for the other way, i.e. change/ refresh of SCG security key does not require change of MCG security key (as in LTE).

Additional remarks:

· It is assumed that the discussions on L2 operations upon DRB type change will also cover any related security aspects
· SCG security applies in case SRB3 and/ or one or more SCG or SCG split DRBs are configured

UE capability coordination

The MN decides how to resolve any dependencies in case there is a need for UE capability coordination. This also applies in case there is a re-negotiation, which both SN and MN (TBC) may initiate. UE capability coordination is needed at least for bands/ band combinations, L2 buffer size and measurements (TBC)

For some UE capability dependencies, the resolution the coordination only involves network internal actions e.g. buffer size while in other cases the UE configuration is affected (e.g. bands/ band combinations).
Additional remarks:

· MN and SN exchange information regarding UE capability coordination. It LTE DC this information is transferred within the RRC containers/ inter-node messages. One motivation is that the main information exchanged for this purpose is the same/ similar to the information carried on Uu (configuration, capabilities). However, also other parameters (e.g. a simple percentage as maxSCH-TB-BitsDL) are included in the RRC inter-node messages. One difference compared to LTE DC is that the two nodes now concern different RATs. We assume comprehension complexity is same for both options (RRC and Xn). Given that also for IRAT HO containers are used for similar information, we prefer to continue the LTE DC approach. This will also result in maximal alignment with intra-RAT DC approach.

There are still some remaining issues and hence we propose: 

Proposal 2
RAN2 is requested to confirm the following aspects (as in LTE DC):

a) RRC containers are used for UE capability coordination related fields

b) MN can initiate UE capability re-negotiation (as SN can do)

2.2 Main sequences

The main stage 2 procedures, their usage and remaining issues are summarised in the following table.
	No
	Procedure
	Initiators
	Remarks e.g. about use cases

	1
	SCG addition
	MgNB
	MN indicates the initial SCell to be added

	2
	SCG release
	Both
	Not possible to reject

	3
	SCG modification
	Both
	We merely case about case with MN involvement 

	4
	Change of SgNB
	MgNB
	FFS whether SgNB may also initiate e.g. to SgNB controlling another frequency

	5
	Change of MgNB (HO)
	MgNB
	 


Tab. 1: Main stage 2 procedures, overview
Related agreements:
· MN can initiate intra-SgNB SCG change for the following cases: RB type change, security key update (includes change of MeNB)

· MN should be involved in SCG reconfigurations involving PDCP change or requiring UE capability coordination. FFS whether MN involvement is limited to cases in which MCG reconfiguration is needed (actual conflict)

Note
Joint success/ failure of MCG and encapsulated SCG reconfigurations. A message with MCG and encapsulated SCG reconfigurations triggers a single response message, including an SCG reconfiguration response message. Failure results in re-establishment (which is assumed not to include an SCG response message , TBC) 

Additional remarks:

· The information exchanged during SCG addition and MgNB initiated SCG modification is same/ similar i.e. for the discussion on information exchange these cases can be combined
· As in LTE DC, we assume there will be nesting of procedures for the following case:
· An SgNB initiated reconfiguration that requires security refresh e.g.

· SN may request release of SCG DRB, upon which MN decides to change DRB type to MCG

· SN may initiate change of PSCell

· The above procedures may be used in a large number of different cases including DRB release, UE capability coordination, security refresh. The different cases should be considered, as the actual message contents may depend on this
In the following we provide a high level overview of the elementary sequences (i.e. having merged cases with tha same sequence and similar message contents e.g. SCG establishment and SCG modification). This is mainly to facilitate overview and to simplify analysis of the information exchange.
Proposal 3
RAN2 is requested to confirm the following aspects (as in LTE DC):

a) The re-establishment message does not include an SCG failure message

SCG establishment/ modification, MN initiated
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Fig. 1: SCG establishment/ modification, MN initiated
Remarks about some of the steps:

· 1: MN initiates SCG establishment, indicating the SCG cell (s) to be configured, the DRBs/ QFs to be configured that involve SCG resources including the QF to DRB mapping. The MN may include information related to UE capability coordination
· 2: SCG prepares the NR message including the SCG configuration

· 3: MN configures the UE for EN DC, including the encapsulated NR message prepared by SN

· 4: UE confirms the reconfiguration

· 5: UE establishes the radio connection with the SCG cell(s)

· The order of steps 4 and 5 is up to UE implementation

SCG modification/ release, SN initiated
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Fig. 2: SCG modification/ release, SN initiated
Remarks about some of the steps:

· 1: SN initiates SCG modification/ release, including the SCG configuration and possibly some UE capability coordination related parameters.

· 2: MN takes any actions related to UE capability coordination e.g. modify the MCG configuration, if applicable, and initiates reconfiguration of the UE, including the encapsulated NR message prepared by SN

· 3: UE confirms the reconfiguration

· 4: MN confirms the SN initiated reconfiruation, possibly including some UE capability coordination related parameters

Nested SCG modification, SN initiated
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Fig. 3: Nested SCG modification, SN initiated
Remarks about some of the steps:

· 1: SN initiates a reconfiguration involving SCG security key refresh. This message does not involve any SCG configuration changes to be forwarded to the UE

· -: MN triggers the MN initiated SN modification 
· 2: Upon successful completion of the MN initiated SN modification, MN confirm successful completion of the SN initiated reconfiguration

2.3 Transfer of Uu related parameters (RRC/ Xn)
We think it would be good to identify the Uu related parameters exchanged in the different main procedures. This is required not only to verify how the different scenario’s are supported, but also to discuss/ conclude whether they to specified them RRC (inter-node messages) or as Xn parameters
	Parameter
	From
	Ini
	Remark
	Prot

	SCG radio config
	SN
	Both
	Generated by SN, included in ReqAck
	RRC

	SCGs cell to add
	MN/ both
	MN/ both?
	MN generates this for frequencies for which it controls initial SCell configuration. FFS whether SN does the same i.e. may be requried for coordination of supported band combinations
	RRC

	SCG cells to release
	MN/ both
	MN/ both?
	As addition
	RRC

	DRB & QF to add/ mod
	MN
	MN
	Establishment of all DRBs (including SCG/ SCG split), change of DRB type as well as establishment/ re-mapping of QoS flows. SN may also reject DRBs/ QFs MN proposes to add
FFS whether MN decides DRB identity
	RRC

	DRB/ QF QoS attributes
	MN
	MN
	May or may not be aggregate of all QF mapped onto a DRB
	Xn

	QF flow identification/ routing info
	MN
	MN
	PDU session ID and QoS flow Id i.e. relevant for routing UL traffic
	Xn

	SRB QoS attributes
	MN
	MN
	Similar to the DRB QoS attributes, now for split SRBs (SRB1/ SRB2), if split configured
	Xn

	DRB & QF to release
	MN
	MN
	SN may initiate release of SCG DRB resources, but MN decides whether to release or change DRB type by nested procedure.
	RRC

	NR UE capabilities
	MN
	MN
	Might change dynamically
	RRC

	Capability coordination info
	Both
	Both
	MN indicates semi-statically configured share (to be) allocated to SN. SN may request a change in share. Further details are FFS
	RRC

	NR measurements
	MN
	MN
	May do same as in LTE? (Provided to SN upon SCG cell addition to facilitate PSCell configuration)
	RRC

	SCG change request
	Both
	Both
	To instruct/ request SCG change. MN includes whenever MCG refreshes security or changes DRB type. SN includes this in several reconfiguration cases. Details FFS
	Xn

	Security capabilities
	MN
	MN
	MN indicates from which algorithms the SN may select
	Xn

	Security key
	MN
	MN
	 
	Xn

	SCG counter
	MN
	MN
	 
	RRC

	MBB request
	MN
	MN
	MN may request target to apply MBB
	RRC

	MBMS interest
	MN
	MN
	May assist SN with UE capability coordination?
	RRC

	UE AMBR
	MN
	MN
	 
	Xn

	Serving PLMN
	MN
	MN
	 
	Xn

	ERABs to be added/ modified
	MN
	MN
	Attributes and forwarding info
	Xn

	ERABs admitted/ not admitted
	SN
	MN
	Also provided by SN for ERABs MN requests to be released
	Xn

	Rejection cause
	Both
	Both
	 
	Xn

	HO restriction list
	MN
	MN
	To be taken into account by SN upon initial cell configuration on a particular frequency
	Xn


Tab. 2: CSI RS and possible use for UE assistanced mobility, overview

We think that the information exchange for EN DC can be based on LTE DC, and hence that deviations should be introduced only if there is a clear need (in which case these should be highlighted). Let’s consider some specific aspects in further detail:

a) Data forwarding and QoS attribute related parameters are still expected to be exchanged by Xn parameters (but now per DRB and QoS flow respectively)
b) Security information seems somewhat dispersed i.e. information also provided to the UE is in RRC while information merely exchanged between nodes is in Xn (e.g. the count generated by MN is provided to UE, the nodes exchange assistance to like key and algorithms by Xn). Although dispersion may not be so nice, given the motivation behind, we assume the same approach is re-used in NR
Altogether we propose:

Proposal 4
RAN2 is requested to discuss and conclude the radio related information exchanged in case of EN DC as listed in Table 2. RAN2 is requested to confirm LTE DC will be the baseline, and hence to explicitly list any differences compared to that baseline (in any)
3 Conclusion & recommendation
This contribution discusses the interaction between the nodes and in particular the information exchanged between the nodes. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
RAN2 is requested to confirm the following aspects (as in LTE DC):

a) SgNB decides the PSCell
b) MN provides measurements to SN (for deciding PSCell)

Proposal 2
RAN2 is requested to confirm the following aspects (as in LTE DC):

a) RRC containers are used for UE capability coordination related fields

b) MN can initiate UE capability re-negotiation (as SN can do)

Proposal 3
RAN2 is requested to confirm the following aspects (as in LTE DC):

a) The re-establishment message does not include an SCG failure message

Proposal 4
RAN2 is requested to discuss and conclude the radio related information exchanged in case of EN DC as listed in Table 2. RAN2 is requested to confirm LTE DC will be the baseline, and hence to explicitly list any differences compared to that baseline (in any)
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