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1 Introduction

This contribution discusses the inter-node signalling, listing a number of issues we see from RAN2 agreed messages/procedures with the X2 AP messages/ procedures agreed by RAN3.

The contribution also outlines an alternative approach. We realise it is not nice to make a change like this while RAN3 has started stage 3 specification work. However, we think that it may actually expedite completion of the DC specification, as this alternative results in a simpler and more straightforward specification.

2 Discussion

2.1 Current X2 AP procedures
Although we realise that a solution based on the current X2 AP procedures can be made to work, we think it is somewhat asking for troubles. Some remarks:

· 
We understand that the current X2 AP procedures are largely based on the flows for handover. It is however noted that in case of handover there is a transfer of full control from one node to another, all in one step. In case of dual connectivity, the MeNB establishes a connection with another node with whicht it continues to have a relation until the SCG is released. Correspondingly, we don’t just have the initial establishment of a UE context/ additional resources, but there are subsequent procedures between the nodes to modify the context/ resource configuration

· 
RAN2 agreed to introduce a limited number of inter-node RRC messages, whereas RAN3 has created a substantial number of procedures, with the result that the same inter-node RRC messages is mapped to several X2 AP messages.

· 
The RAN2 assumptions regarding which message is a response to which are not entirely aligned with the X2 AP procedures. In particular:
· 
Some RRC inter-node message can result in different responses, or even in none, and hence seem best to be modelled by a class 2 X2 AP procedure followed by another X2 AP procedure, depending on case, but are currently mapped to a class1 procedure. E.g. RAN2 will define an inter-node RRC message by which the MeNB can:

a) request SeNB to establish an SCG, 
b) request SeNB to reconfigure the SCG, 
c) indicate an updated MCG configuration and possibly 
d) request SeNB to provide security information (counter check), to be decided.

This RRC message may result in:

a) SeNB providing an SCG configuration (either new, or changed), 
b) no response i.e. even though SeNB would be allowed to use more of the UE capabilities, and possibly 
c) SeNB provides UE assistance information (counter vaues)
· 
Some RRC inter-node messages will always trigger a response and seem best modelled by means of a class 1 procedure (but are not). E.g. the procedure by which the SeNB provides the SCG-Configuration (regardless of whether SCG establishment or modification), will always trigger a response but the response is modelled by means of a class 2 procedure
· 
We think that a solution in which different protocols have different assumptions regarding which message is a response to which request is in principle inviting problems. Although we have not identified any real show stoppers so far, we think it will clearly result in additional complexity. E.g. more messages are needed to support the RAN2 agreements regarding which requests require a response, in particular concerning the MeNB rejection of an SeNB modification request

In the following we outline an alternative for the X2 AP procedures that we think is based on the modelling so far assumed by RAN2, and that would avoid the issues indicated in the previous.

2.2 Inter-node signaling alternative (covering X2AP and RRC)
In this section, we focus on the main cases. Some considerations regarding the alternative:

· 
The alternative is based on the following RAN2 assumptions:

·  
There is one procedure (SCG reconfiguration) by which the SeNB transfers the UE configuration via MeNB to the UE, with a request & response. The procedure is used upon SCG establishment and modification, and regardless of which node triggers the modification

· 
There is a class 2 procedure for MeNB initiated requests, that a.o. is used upon SCG establishment, modification and release. In case of an SCG establishment or modification accepted by SeNB (successful case), the SeNB initiates the SCG reconfiguration modification procedure. In case SeNB does not accept, it returns an SCG failure (class 2)

· 
As indicated in the previous, we are not a real supporter of mapping a particular RRC inter-node message to several different X2 AP messages. However, we can understand that RAN3 may wish to adopt separate X2 AP messages for SCG establishment, modification and release (alike for S1). Hence, separate procedures are assumed for these cases
· 
Our general preference is to define explicit responses (class 1). As there however seem to be concerns about sending (empty) confirmation messages, these are omitted

· 
For completeness, we have also covered the assistance information i.e. as follows:

· 
To request the SeNB to perform other actions e.g. to provide counter check values than SCG establishment/ modification/ release, the MeNB could use the same inter-node RRC message as used upon SCG establishment. We however assume that a separate X2 AP but no inter-node RRC message is defined, see [4[.
· 
The SeNB may initiate an class 2 X2 AP message/ procedure, including an inter-node RRC message, to provide UE specific information e.g. to assist the MeNB with SCG modification/ release, to provide counter check values, to indicate the PDCP count wrap around is upcoming, see [4].
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The following figures illustrate the proposal (figures are to be updated, table 1 below is correct).

Fig 1: SCG reconfiguration procedure
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Fig 2: MeNB initiated cases
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Fig 3: MeNB initiated cases, cont’d
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Fig 4: SeNB initiated cases (other than SCG reconfiguration)
RAN2/ RAN3 are requested to consider the information provided in this contribution in the completion of the work on dual connectivity.

3 Conclusion & recommendation
This contribution discusses some issues we see with the current inter-node signalling, and outlines an alternative that would address the concerns. RAN2 (& RAN3) is requested to consider the following related proposal:

Proposal
RAN2/ RAN3 are requested to consider if the information provided in this contribution when deciding how to complete the work on dual connectivity
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A. Overview of inter-node signalling (Annex, Background)

The following table provides an overview of the X2 messages that would result (all UE specific), including an outline of the contents.

	No
	Messsage
	Description
	Contents/ notes

	Preparation

	1
	X2AP SCG addition

>RRC: SCG configuration info
	MeNB initiated SCG establishment
	RRC: UE capability, Dedicated radio config, KeNBs, SCG count, SCell to addMod/ release, Bearer to addMod/ rease (incl. type, E-RAB info), Measurement info, UE context
X2 AP:Some E-RAB characteristics e.g. TNL address

	2
	X2AP SCG modification

>RRC: SCG configuration info
	MeNB initiated SCG modification
	May not always result in SCG reconfiguration e.g. when MeNB indicates updated MCG configuration

RRC: As for SCG establishment, see 1

X2 AP: As for SCG establishment, forwarding address

	3
	X2AP SCG failure
	Returned by SeNB in case it rejects 1 or 2
	

	4
	X2AP SCG release
	MeNB initiated SCG release
	X2 AP: Forwarding address

	5
	X2AP SCG release request
	SeNB initiated SCG release
	

	6
	X2AP SCG release confirm
	Although MeNB can not reject, the message is needed to transfer parameters
	X2 AP: Forwarding address

	Execution (addition, modification)

	7
	X2AP SCG reconfiguration request

>RRC: SCG configuration
	SeNB reconfiguration

May be used for SCG SCell release (i.e. implicitly indicated by updated SCG-Config)
	RRC: SCG configuration

	8
	X2AP SCG reconfiguration confirm

>RRC: SCG configuration info
	
	We think this should convey the final AS/ MCG-config, if changed (rather than the reconfiguration response)

RRC: As for SCG establishment, see 1



	9
	X2AP SCG reconfiguration reject
	
	

	UE specific assistance/ requests

	10
	X2 AP SCG assistance request
	Request from MeNB to provide assist MeNB e.g. by providing specific information
	Used to request counter check values

	11
	X2AP SCG UE assistance info

>RRC: SCG assistance
	SeNB information, based on which MeNB may trigger DRB reconfiguration, SCell addition as well as SCell release and SCG release
	RRC: Combination of e.g. (FFS):

•

UE data transfer rate, per SCG DRB/ split DRB

•

Packet drop rate, per SCG DRB/ split DRB
May also be used to convey other information e.g. Counter check values, indication that PDCP counter wrap around is upcoming


Table 1: Overview of X2 messages including contents
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