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1 Introduction

This contribution discusses signalling aspects of introducing dual connectivity affecting 36.331, covering both the Xn and Uu interfaces. For the Xn interface, the focus is on inter-node messages that may need to be defined in 36.331 i.e. including an RRC inter-node message. The contribution includes a number of proposals aiming to agree some starting points regarding the information structure that are needed to come to a first version of a a draft CR to 36.331 on introducing Dual Connectivity.

2 Discussion

2.1 Xn interface aspects
Configuration restrictions/ grants
Some considerations:
· 
A considerable portion of UE capabilities and the UE dedicated radio configuration are not relevant for the SeNB as the concerned functionality is handled by MeNB e.g. measurements, inter-RAT, SON, MDT, Other e.g. proximity

· 
In case the MeNB wants to reduce the resources granted to SeNB, it has to set the contents of some fields to another value than the currently configured one i.e. the field signalled may not be the actual UE dedicated radio configuration/ UE capability
· 
Although it may be possible to handle several coordination aspects by these fields e.g. DRX wake-ups, using seperate fields would provide much better overview of the interactions

· 
For some aspects intoduction of additional fields can not be avoided, as the coordination can not be covered by the UE capabilities and UE dedicated radio configuration
There seems a large preference to re-use UE capabilities and dedicated radio configuration. We are fine to take this as the starting point to introduce additional parameters only for aspects that can not be covered by these fields.

Proposal 1:
As starting point, introduce additional parameters only for aspects that can not be covered by the combination of fields UE capabilities and dedicated radio configuration.
Coordination issues & signalling
The following table attempts to provide and overview of coordination issues and the related signalling. Note that for completeness the table includes more information than we currently assume to be really needed e.g. in accordance with [4] we assume there is no need to transfer security information upon upon handover, nor to include an RRC field (i.e an sMCI) to accommodate synchronous reconfiguration. Note also that this table may include information that should maybe be covered by RAN3 specifications (see some further discussion below).
	No
	Coordination issue
	Field
	Flow
	Note

	1
	Security
	Key refresh request
	SCG-CommandReq
	

	2
	Security
	KeNBs, SCG count
	SCG-Command
	Initially (SCG establishment), handover

	3
	E-RAB info (3c)
	QoS parameters MBR & GBR
	SCG-Command
	

	4
	Trigger synchronous SCG reconfiguration
	Sync reconf
	SCG-Command
	

	5
	Bearer type
	Bearer type/ Dedicated radio config?
	SCG-Command
	Explict field seems preferrable, as it affects presence of other Xn fields

	6
	UE context info
	E.g. IDC, Power preference
	SCG-Command
	May be relevant for SeNB

	7
	DRX wakeup period
	Dedicated radio config
	SCG-Command
	SeNB adjusts to MeNB

	8
	Band combinatons
	UE capability, Dedicated radio config
	SCG-Command
	

	9
	L1 processing
	
	SCG-Command?
	Dynamic aspect

	10
	Uplink Tx power
	
	SCG-Command?
	Dynamic aspect

	11
	SCG configuration
	Dedicated radio config SCG
	SCG-Config
	

	12
	Syncronous SCG reconfiguration
	sMCI
	SCG-Config
	

	13
	SCG resource management (including failure)
	Radio link quality/ status
	UE-StatusInd
(SeNB to MeNB)
	Periodic reporting, may also cover RLF?

	14
	SCG resource management
	Load status
	UE-StatusInd
(SeNB to MeNB)
	Periodic reporting. Could be global message i.e. not UE specific

	15
	PSCell selection
	Measurement assistance e.g. candidate PSCell list
	UE-StatusInd

(MeNB to SeNB)
	


Table 1: Overview of coordination issues and associated signalling
Messages
The following table provides an overview of the Xn messages that would result, all of which are UE specific.

	No
	Messsage
	Description
	Contents/ notes
	Msg

	1
	SCG-CommandReq
	Used by SeNB to request MeNB to take certain actions e.g. key refresh
	Requested action
	n

	2
	SCG-Command
	Used by MeNB to command SeNB to configure certain resources for UE
	UE capability, Dedicated radio config, KeNBs, SCG count, Bearer type, E-RAB info, UE context
	y

	3
	SCG-CommandAck
	Used by SeNB to confirm SCG-Command
	(Might use SCG-Config as acknowledgement. We would still need a failure message)
	n

	4
	SCG-Config
	Used by SeNB to provide SCG configuration via MeNB to UE
	Dedicated radio config SCG, sMCI
	y

	5
	SCG-ConfigAck
	Used by MeNB to confirm SCG-Config
	
	y

	6
	UE-StatusInd
	Assistance info for MeNB
	Radio quality info, Load status info
	y

	7
	UE-StatusInd
	Assistance info for SeNB
	Candidate PSCell list
	y


Table 2: Overview of Xn messages including contents
Note
The load status information includes a UE specific component, which may be relevant for MeNB to dedice whether to add/ release cells and or to control the portion of traffic to forward. The load information might also includes a cell specific component which could e.g. cover PUCCH load that may be beneficial in case MeNB would decide the pSCell.

The last column in the above table indicates the messages for which we think an RRC inter-node message should be introduced, as they include a substantial amount of very radio specific contents.
Proposal 2:
As a starting point, introduce the following Xn messages in RRC with initial content as shown:
· 
SCG-Command: UE capability, Dedicated radio config, KeNB, Bearer type
· 
SCG-Config: Dedicated radio config SCG
· 
UE Status Ind

2.2 Uu interface aspects
The following table intends to provide a high level overview of the Uu signalling impact of configuring the UE with dual connectivity/ an SCG.
	No
	Unit
	Aspect
	SCP configurability

	1
	DRB
	PDCP
	Independent, per CN split RB (UP architecture 1A)

	2
	
	RLC
	Independent, per RB (but some constraints may apply for 3c e.g. same RLC mode)

	3
	
	Logical channel
	Independent, per RB (Logical channel identity may also be different)

	4
	SCG
	UE identity
	Independent C-RNTI

	5
	
	Security
	Independent, encryption algorithm, SCG count for KeNBs derivation (separate KeNB, but it is updated whenever vertical key derivation is performed for KeNB)

	6
	
	MAC-main
	Independent (SeNB may align DRX wake-up with MeNB)

	7
	Cell
	SPS-Config
	FFS (Maybe no SPS in SCG)

	8
	
	Physical configuration
	Mostly independent per cell, some applicable for sPCell only, some may use a common parameter value


Table 3: Overview of dedicated SCG radio configuration

The above table suggests that the signalling is extended as follows:

· 
The (dedicated) DRB configuration is extended with:

· 
a bit indicating whether the DRB is transferred entirely by the SCG (1a bearers)

· 
a second independent RLC and logical channel configuration (3c bearers)

· 
A field is introduced for the SCG parameters, in particular the C-RNTI, the MAC main configuration parameters that may be configured independently per cell group (e.g. DRX) and possibly some security configuration parameters
· 
A field is introduced for the SCG cells i.e. an SCG cell to add/ mod list. The PSCell may either be included in this list, or be signalled seperately. Which option is preferrable depends on how large the difference in configuration parameters is

As discussed in previous meetings, it seems desirable to group the parameters coming from the SeNB in a container that the MeNB can transparently forward towards the UE. This suggests the following high level signalling structure:

RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


radioResourceConfigDedicated-SCG-r12
OCTET STRING (RadioResourceConfigDedicated-SCG-r12-IEs)




















OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

RadioResourceConfigDedicated-SCG-r12-IEs ::=

SEQUENCE {


drb-ToAddModList




SCG-DRB-ToAddModList


OPTIONAL, 
-- Need ON

scg-Config-r12





SCG-Config





OPTIONAL,
-- Need ON


cellToReleaseList-r12



SCG-CellToReleaseList-r12

OPTIONAL,
-- Need ON


cellToAddModList-r12



SCG-SCellToAddModList-r12

OPTIONAL,
-- Need ON


pCellToAddMod-r12




SCG-PCellToAddMod-r12


OPTIONAL
-- Need ON

}
}

DRB information structure
Some further questions regarding the information structure of the SCG DRB information:

· 
Identification: Currently the RB identity is used towards the UE upon reconfiguration (E-RAB identity is only provided initially). For the case of a 3c bearer, there seem to be two options:

· 
Both eNBs use the same RB identity, in which case the SeNB never needs to include the E-RAB identity for 3c

· 
The SeNB may use another RB identity, and the E-RAB identity is used to link it to the RB identity used by MeNB
As the first option is simplest from a UE perspective, and does not create much additional E-UTRAN complexity we propose:

Proposal 3:
For a particular DRB, the SeNB and MeNB use the same value for the RB identity (applicable for 3c)
· 
Bearer type (1a/ 3c): It may be possible to avoid signalling the bearer type i.e. to indicate it by absence of e.g. E-RAB identity upon bearer establishment. Implicit signalling may become more cumbersome in case the bearer type can be changed. Hence it seems simplest to at least start with the assumption that the bearer type is explicitly signalled.

Proposal 4:
The bearer type is signalled explicitly

Correspondingly, the DRB information structure does not include an eps-BearerIdentity, while the condition for pdcp-Config should be updated to reflect it is applicable only for bearer type 1a.
DRB-ToAddMod-SCG ::=
SEQUENCE {


drb-Identity





DRB-Identity,


rb-Termination





CHOICE {



meNB







NULL,



seNB







SEQUENCE {




eps-BearerIdentity




INTEGER (0..15)


OPTIONAL

-- Cond DRB-Setup



pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


},

rlc-Config






RLC-Config



OPTIONAL,

-- Cond Setup


logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-Setup


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond Setup


...

}

SCG information structure
As reflected in the previous table, the information signalled for an SCG includes the following parts: UE identity (sCRNTI or CRNTI-SCG), Security counter (signalled upon SCG establishment for 1A) and MAC main configuration. This can be represented by the following ASN.1:
SCG-Config-r12 ::=



SEQUENCE {


s-CRNTI







C-RNTI






OPTIONAL,
-- Cond SCGEst,


scg-Count






INTEGER (0.. 65535)



OPTIONAL,
-- Cond SCGEst2


mac-MainConfig





MAC-MainConfig




OPTIONAL
-- Need SCGEst

}

Note that it is assumed that, as for MCG SCells, default configurations are not used for SCG cells. If signalling optimisations are considered desirable, it should be done for any SCells.

Proposal 5:
Default configurations are not used for SCG cells

Physical configuration, RAN1 input

The previous table indicates that for the physical layer parameters RAN1 needs to provide a similar input as for CA to enable RAN2 to conclude the signalling. In particular, RAN1 needs to indicate for each physical configuration parameter whether it is:

a) 
UE specific i.e. common for all cells (marked as Single) or

b) 
relevant for specific SCG cells only (marked as PSCell for parameters only relevent for PSCell ) or

c) 
configured independently for each SCG cell (marked with XCell)

d) 
common value configured for all SCG cells, even though the functionality is performed independently for each cell (marked with XCell-CB)

We think that by default CA should be considered as the starting point and that RAN1 would only need to inform us about differences compared to CA. We further think that RAN2 should apply the same principes as before i.e. that existing IEs are re-used unless the definition of a new IE can reduce the signalling significantly.

Proposal 6:
For the physical configuration, assume CA as the default starting point unless RAN1 advises otherwise. In particular, by default we assume that for the pSCell the same configuration applies as for the PCell. Furthermore, RAN2 should re-use existing IEs unless this introduces significant ambiguity or significant signalling overhead.

3 Conclusion & recommendation
The contribution includes a number of proposals aiming to agree some starting points regarding the information structure that are needed to come to a first version of a draft CR to 36.331 on introducing Dual Connectivity. RAN2 is requested to conclude the following proposals:

Proposal 1:
As starting point, introduce additional parameters only for aspects that can not be covered by the combination of fields UE capabilities and dedicated radio configuration.

Proposal 2:
As a starting point, introduce the following Xn messages in RRC with initial content as shown:

· 
SCG-Command: UE capability, Dedicated radio config, KeNB, Bearer type
· 
SCG-Config: Dedicated radio config SCG
· 
UE Status Ind

Proposal 3:
For a particular DRB, the SeNB and MeNB use the same value for the RB identity (applicable for 3c)

Proposal 4:
The bearer type is signalled explicitly

Proposal 5:
Default configurations are not used for SCG cells

Proposal 6:
For the physical configuration, assume CA as the default starting point unless RAN1 advises otherwise. In particular, by default we assume that for the pSCell the same configuration applies as for the PCell. Furthermore, RAN2 should re-use existing IEs unless this introduces significant ambiguity or significant signalling overhead.

RAN2 is also requested to review the corresponding draft CR in [3], that also attempts to capture some general agreements on dual connectivity e.g. abbreviations, definitions.

4 References

[1] TS 36.331 Radio resource control
[2] R2-133185 SCE CP architecture, signalling aspects (Samsung)
[3] R2-140596 CR to 36.331 on Introducing Dual Connectivity (Samsung)

[4] R2-140588 SCE signalling flows, discussion of remaining issues (Samsung)











































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





