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Discussion and decision
1 Introduction

This contribution discusses signalling aspects of introducing dual connectivity affecting 36.331, covering both the Uu interface only. The contribution includes a number of proposals that are needed in order to have to a first version of a running CR to 36.331 on introducing Dual Connectivity and/ or to capture the current RAN2 agreements in RRC.

2 Discussion
High level signalling structure

RAN2 agreed to signal the SCG configuration by introducing a new top level field, covering: a)  the addition/ modification/ release of the configuration of one or more DRBs, b)  the addition/ modification/ release of the configuration of one or more SCG cells (possibly with a separate field for the special SCG cell), c)  the modification of some general SCG configuration.

We think the previous RAN2 agreement implies that the SCG cells are not specified as extensions of the current SCell configuration fields, but separately. We think that for the DRB configuration there is no such implication as there is an MCG and an SCG configuration part. Some further discussion concerning this is provided further on.

Proposal 1:
RAN2 is requested to confirm that SCG cells are by a self-contained list within the SCG-Configuration and that the existing list of SCell that was introduced for CA is used to specify the MCG cell.

Where to place the SCG-Config
In order to have good overview and avoid inconsistencies, a general principle used in RRC is that extensions of fields/ IEs are placed together. In order to decide where to place the SCG configuration, we thus need to review the current signalling. The follolowing illustrates the information structure of the 3 highest levels mainly affected by the introduction of SCells.

	Level 1
	Level 2
	Level 3

	RRCConnectionReconfiguration
>measConfig
>mobilityControlInfo
>radioResourceConfigDedicated

>securityConfigHO
>otherConfig-r9
>sCellToReleaseList-r10
>sCellToAddModList-r10
SCellToAddMod-r10
>sCellIndex-r10
>cellIdentification-r10 (PCI+ DL freq)




>radioResourceConfigCommonSCell-r10
>radioResourceConfigDedicatedSCell-r10
	RadioResourceConfigDedicated

>srb-ToAddModList

>drb-ToAddModList
>drb-ToReleaseList
>mac-MainConfig
>sps-Config

>physicalConfigDedicated
>rlf-TimersAndConstants-r9
>measSubframePatternPCell-r10
>neighCellsCRS-Info-r11
RadioResourceConfigDedicatedSCell

>physicalConfigDedicatedSCell

>mac-MainConfigSCell-r11
	PhysicalConfigDedicatedSCell

>antennaInfo-r10
>crossCarrierSchedulingConfig-r10

>csi-RS-Config-r10
>pdsch-ConfigDedicated-r10
>csi-RS-ConfigNZPToReleaseList-r11
>csi-RS-ConfigXZPToAddModList-r11

>epdcch-Config-r11
>antennaInfoUL-r10
>pusch-ConfigDedicatedSCell-r10
>uplinkPowerControlDedicatedSCell-r10
>cqi-ReportConfigSCell-r10
>soundingRS-UL-ConfigDedicated-r10
>soundingRS-UL-ConfigDedicatedAperiodic-r10


Table 1 Current information structure of resource configuration 
The SCells have not been included in radioResourceConfigDedicated but as as top level fields. This has probably been done as the SCell configuration includes the dedicated and common configuration information (i.e. also includes system information). The definition of IE SCellToAddMod has also been placed in the ASN.1 section of the RRCConnectionReconfiguration message, probably because it includes similar top level fields as specified at message level. Anyhow, the general principle to place information together suggests that that the SCG configuration is divided with a first part covering the SCells placed at message level, and a second part covering the rest being placed at the level of resourceConfigDedicated i.e. as shown below.
	Level 1
	Level 2
	Level 3

	RRCConnectionReconfiguration-v12x0
>securityConfigSCG

>RadioResourceConfigDedicatedSCG
>sCellToReleaseListSCG
>sCellToAddModListSCG

	RadioResourceConfigDedicatedSCG
>drb-ToAddModListSCG
>mac-MainConfigSCG


	


Table 2 Information structure for SCG resource configuration 

We think this approach follows existing conventions and results in similar information being placed together, so we propose:

Proposal 2:
Introduce SCG configuration as indicated by tab. 2 i.e. extend the RRCConnectionReconfiguration by adding fields securityConfigSCG, RadioResourceConfigDedicatedSCG and sCellToAddModListSCG with RadioResourceConfigDedicatedSCG including fields drb-ToAddModListSCG and mac-MainConfigSCG.

Note
The split approach may also result in two new extensions of RadioResourceConfigDedicated i.e. one for the SCG and possibly one per SCG cell (starting point is to reuse existing RadioResourceConfigDedicatedSCell).

At message level it may be desirable to group all SCG extensions, introducing a choice setup/ release to facilitate release of the entire SCG configuration. An alternative would be to specify some UE autonomous release e.g. upon detecting that all SCells are released. So far we have tried to avoid implicit release, and hence we propose:

Proposal 3:
Group all SCG related extensions that are introduced at message level, and place a choice setup/ release around these to ease release of the entire SCG configuration.

Use of container
In previous meetings it was suggested to transfer the parameters coming from the SeNB in a container like used for the transfer of UE capabilities and system information during HO preparation. Such a container allows transparent forwarding, even though the forwarding node may not have comprehended the latest extensions included. This raises the question whether the MeNB would allow the SeNB to configure features not supported by MeNB/ introduced in a release which transfer syntax is not supported by the MeNB. We think it would be bad design if limitations in the protocols would restrict the physical layer features an SeNB can configure. Hence we think the protocol should facilitate transparent transfer of the SCG-Configuration, not only across X2 but also towards the UE. This is reflected by the following proposal:

Proposal 4:
Transfer the SCG-configuration within a container across X2 as well as Uu.

DRB configuration signalling
A first basic question is whether the bearer type should be signalled explicitly on Uu. It might be possible to indicate the bearer type i.e. by absence/ presence of certain fields e.g. PDCP-Config. We however think that the specification will be simpler and clearer when using explicit signalling, and hence propose:

Proposal 5:
The bearer type is signalled explicitly

In this section we will evaluate what information should be signalled within the legacy list of DRBs and what is better signalled in the new SCR DRB list. It is clear that the MeNB assigns the regular layer 2 configuration for   MCG and split bearers. Likewise, it is clear that the SeNB assigns the regular layer 2 configuration for SCG bearers, while for split bearers it omits the PDCP configuration. What still needs to be decided is how the EPS bearer Id and DRB-type are signalled, and whether SCG bearers appear in the legacy list of bearers. In this respect it is relevant to note that RAN2 now agreed that the MeNB allocates the DRB identity for all bearers and that it ensures that each DRB uses an identity that is unique within the scope of the UE.
First of all some considerations regarding use of legacy fields:
a) 
The legacy signalling includes a DRB-ToAddModList and a DRB-ToReleaseList. The SCG configuration will at least include a DRB-ToAddModList and possibly a DRB-ToReleaseList. In this respect, RAN2 needs to decide how two points:

i. 
Should SCG DRBs be included in the legacy DRB-ToAddModList, or should that field only include MCG and split DRBs

ii. 
Should the SCG configuration include a DRB-ToReleaseList or should the legacy field be used to release all DRBs

b) 
We think the RRC PDUs should be primarily be designed from Uu perspective i.e. we should not complicate the Uu signalling merely to simplify E-UTRAN internal signalling

· 
It seems desirable that the meaning of the legacy field drb-ToReleaseList does not change i.e. the bearers included should be released completely (rather than that only the MCG part of the configuration is released, as applies upon change from MCG/ split DRB to SCG DRB

· 
Creating a field drb-ToReleaseList within the SCG configuration that also indicates complete release of the DRB would imply that there are two ways to signal release of an SCG or split DRB towards the UE (i.e. duplication), which seems undesirable. If such a field would be introduced, the SeNB could however use it to request release of a DRB towards MeNB, which might simplify X2AP (i.e. avoid introduction of additional fields for that purpose)

· 
The option to include all bearers in the legacy DRB-ToAddModList has the advantage that on X2 the MeNB can indicate the identity of an SCG DRB to be established within the MCG configuration i.e. without introducing other fields in the inter-node RRC message
Next some considerations regarding the use of delta signalling upon DRB type change:
c) W.r.t. the use of delta signalling, we think there are different signalling options upon change of DRB type:

i. 
The UE regards the received layer 2 configuration as a full configuration (i.e. not as a delta compared to the current config)

ii. 
Depending on the bearer type, the UE performs some autonomous release e.g. upon switch from SCG to split DRB, the UE releases the PDCP config. Next, the UE regards the received configuration as a delta configuration

iii. 
The UE applies regards the received layer 2 configuration as a delta configuration (e.g. upon switch from SCG to split DRB, the release of PDCP is signalled explicitly)

d) 
We note that in the past RAN2 agreed to limit delta signalling to some extend in order to limit complexity. It seems clear that in this particular case delta signalling will definitely increase complexity (i.e. either specification of UE autonomous release cases, or the definition of the corresponding explicit signalling), so we should take a careful decision

e) 
If UE upon change of bearer type the complete new configuration is signalled (aka fullConfig), this has some advantages:

· 
Upon switch to MCG DRB, there is no need to signal an SCG-Config (i.e. no need to indicate the SCG part is release, as required when using option iii). Likewise, upon switch to SCG DRB, there is no need to signal the MCG-Config
f) 
If upon change of bearer type, there is a desire to maintain delta signalling, we need to be able to indicate release of the MCG part of the configuration (entire L2 configuration) upon switch to SCG DRB and of the SCG part (PDCP only or entire L2 configuration) upon switch to SCG DRB.

· 
Assuming we should not change the meaning of the existing legacy field drb-ToReleaseList, this means we need to introduce an additional signalling to indicate release of the MCG configuration part

Note
For SCG and split bearers the SCG-config more or less has to indicate the bearer type, as it determines whether or not to signal a PDCP config

In order to decide the DRB signalling, we suggest the following:

Proposal 6:
RAN2 is requested to discuss and conclude whether a) SCG DRBs be included in the legacy DRB-ToAddModList and b) whether the SCG configuration include a DRB-ToReleaseList

Proposal 7:
RAN2 is requested to discuss and conclude whether the UE shall regard the configuration received upon change of DRB type either as full configuration or as delta configuration. In case RAN2 selects the delta configuration option, RAN2 needs to decide whether or not UE autonomous release actions will be defined to simplify the signalling.
SCG cell configuration (how to signal release and how to indicate PSCell)
Earlier in this document we already indicated that SCG cells are assumed to be specified by a self-contained list within the SCG-Configuration and that the existing list of SCell that was introduced for CA is used to specify the MCG cells. This section addresses some further details, in particular how to signal release of SCG cells as well as how to indicate which cell is PSCell 
RAN2 has further agreed that the MeNB allocates the index for all SCells i.e. including SCG cells and it ensures that each cell uses a unique identity (i.e. an SCG cell can not use same value as used for MCG cell). Assuming that the PSCell is allocated an SCell identity, release of any SCG call can be indicated by means of the legacy field sCellToReleaseList. Thus RAN2 again needs to decide:
i. 
Whether the SCG configuration should include an SCellToReleaseListSCG or whether the legacy field SCellToReleaseList should be used to release SCG cells
(Note that we assume it is clear that (only) MCG cells are included in the legacy SCellToAddModList while (only) SCG cells are included in the SCellToAddModListSCG)

Proposal 8:
RAN2 is requested to discuss and conclude whether the SCG configuration includes an SCellToReleaseListSCG
RAN2 agreed that SeNB decides the PSCell. Currently it seems there is no real need for the MeNB to be aware of the PSCell. Thus, the question is merely how to inform the UE about which SCG cell is PSCell. The most straightforward approach would be to introduce a field specifically for this purpose, and hence it is proposed to agree this as baseline. If at a later stage it turn out that there may be more optimal ways to indicate the PSCell, the decision can be revisited.
Proposal 9:
Introduce a field within RRCConnectionReconfiguration-v12x0 to indicate the index of the SCG cell that is allocated the role of PSCell.

How MeNB indicates that the UE shall release the SCG
RAN2 agreed that the MeNB can indicate that the UE shall release the entire SCG configuration. In the previous, we already proposed to introduce a setup/ release choice for the SCG configuration included in the RRCConnectionReconfiguration message, as commonly used for dedicated resource configurations (e.g. following ASN.1 extract).

SCG-Config-r12 





CHOICE {

release






NULL,


setup






SEQUENCE {



securityConfigSCG-r12


securityConfigSCG-r12 




OPTIONAL,
-- Need ON


RadioResourceConfigDedicatedSCG
RadioResourceConfigDedicatedSCG-r12 
OPTIONAL,
-- Need ON


sCellToAddModListSCG


sCellToAddModList-r10 




OPTIONAL
-- Need ON

}

}

When using this typical structure for the SCG-configuration, it is possible to release the entire SCG configuration simply by selecting choice value 'release'. As it should be relatively easy for the MeNB to generate this SCG signalling, it seems there is no need to introduce another field specifically for this purpose.

RAN2 however also agreed that it should be possible to release and add an SCG in the same reconfiguration message, and that in such case the MeNB again indicates that the UE shall release the current SCG (i.e. for the case of SCG replacement/ change of SeNB). One option to support this case would to introduce support for the addition and release of multiple SCGs, similar to what is done for SCells (i.e. using an index and a separate SCG-ToReleaseList). A far simpler approach would be to indicate that the SCG-Config included concerns a full SCG configuration, meaning that the UE does not consider the SCG-Config to be a delta to the current configuration but instead first clears the existing configuration before applying the newly received one.

Proposal 10:
In addition to the setup/ release choice for IE SCG-Config, introduce a fullConfigSCG field to support release and addition of an SCG in the same message (for change of SeNB).

How MeNB indicators UE to perform RA in PSCell (synchronous reconfiguration)
RAN2 did agree that the SeNB can request the UE to perform RA on the PSCell, but the field used to indicate this is still FFS. Field mobilityControlInfo (MCI) is used by E-UTRAN to indicate that the UE shall perform RA in the PCell. We think that for RA in the PSCell it would seem logical to adopt a similar field as the MCI. As the purpose of the field is the same/ similar to that of the MCI field, a similar name might be considered. We realise that the field merely indicates use of a synchronous SCG reconfiguration procedure i.e. no mobility may be involved (so a name like syncSCG-ReconfInfo could also be considered). We will refer to the field as scg-MCI from now, aware that it is more important to progress the contents of this field:

	No
	Field
	Relevance

	1
	target cell identification (PCI, freq,)
	Could be used to indicate (change of) PSCell, may not be needed i.e. could be indicated otherwise

	2
	target cell access info (bandwith, additionalSpectrumEmission)
	System info, not relevant if already provided by dedicated signalling as for MCG SCells

	3
	t304
	Not needed i.e. succesful completion of RA on PSCell is not condition success of synchronous reconfiguration procedure

	4
	newUE-Id (CRNTI)
	Needed upon SCG establishment i.e. to allocate the CRNTI used during RA

	5
	resourceConfigCommon
	System info, not relevant if already provided by dedicated signalling as for MCG SCells

	6
	rach-ConfigDedicated
	Dedicated preabmles, relevant


Table 3 Review relevance of mobility control information 

Based on the information provided in the above, we propose the following:

Proposal 11:
For the field by which the SeNB can instruct the UE to perform a synchronous SCG reconfiguration (i.e. perform RA), introduce a top level field in the reconfiguration message named mobilityControlInfoSCG and containing, as  a starting point, the SCG specific CRNTI and rach-ConfigDedicated.

Security

According to the current RAN2 agreements, change of the SeNB security key can only be done by means of SCG release and addition. In case of change of SeNB, a new key is provided in a regular reconfiguration message i.e. not including MCI (but including scg-MCI). This signalling case is currently assumed to apply for the case the SCG that is added concerns a disjunct set of cells compared to the SCG that is released (i.e. change of SeNB).

Although the security information may only be transferred when mci-SCG is included, we prefer to specify the field as top level field in the reconfiguration message as done for the MCI. A condition can be added, to clarify the relation to the presence of mci-SCG.

Proposal 12:
Introduce a top level field in the reconfiguration message named securityConfig-SCG and containing, as a starting point, a field for the encryption algorithm and one for the SCC counter (sugged name: scg-Count).
L2 & L1 configuration
RAN2 has already discussed several aspects of the L2 configuration for DC, and we tried to summarise the current status in the following table. It should hopefully be clear soon in which cases parameters need to be signalled independently for the SCG, an in which cases no signalling is required e.g. because the functionality is not supported in the SCG, or because there is no need to configure the values independently.

	No
	Unit
	Aspect
	SCP configurability

	1
	DRB
	PDCP
	Independent for/ split DRBs

	2
	
	RLC
	Independent for split DRBs (but some constraints may apply e.g. same RLC mode)

	3
	
	Logical channel
	Independent for split DRBs (Logical channel identity may also be different)

	4
	SCG
	UE identity
	Independent C-RNTI

	5
	
	Security
	Independent, encryption algorithm, SCG count for KeNBs derivation

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

	7
	Cell
	SPS-Config
	No SPS in SCG

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


Table 4: Overview of dedicated SCG radio configuration

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. For CA, RAN1 indicated 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 principles as before i.e. that existing IEs are re-used unless the definition of a new IE can reduce the signalling significantly.

Proposal 13:
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.

Default configurations

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 SCell.

Proposal 14:
Default configurations are not used for SCG cells

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:
RAN2 is requested to confirm that SCG cells are by a self-contained list within the SCG-Configuration and that the existing list of SCell that was introduced for CA is used to specify the MCG cell.

Proposal 2:
Introduce SCG configuration as indicated by tab. 2 i.e. extend the RRCConnectionReconfiguration by adding fields securityConfigSCG, RadioResourceConfigDedicatedSCG and sCellToAddModListSCG with RadioResourceConfigDedicatedSCG including fields drb-ToAddModListSCG and mac-MainConfigSCG.

Proposal 3:
Group all SCG related extensions that are introduced at message level, and place a choice setup/ release around these to ease release of the entire SCG configuration.

Proposal 4:
Transfer the SCG-configuration within a container across X2 as well as Uu.

Proposal 5:
The bearer type is signalled explicitly

Proposal 6:
RAN2 is requested to discuss and conclude whether a) SCG DRBs be included in the legacy DRB-ToAddModList and b) whether the SCG configuration include a DRB-ToReleaseList

Proposal 7:
RAN2 is requested to discuss and conclude whether the UE shall regard the configuration received upon change of DRB type either as full configuration or as delta configuration. In case RAN2 selects the delta configuration option, RAN2 needs to decide whether or not UE autonomous release actions will be defined to simplify the signalling.

Proposal 8:
RAN2 is requested to discuss and conclude whether the SCG configuration includes an SCellToReleaseListSCG
Proposal 9:
Introduce a field within RRCConnectionReconfiguration-v12x0 to indicate the index of the SCG cell that is allocated the role of PSCell.

Proposal 10:
In addition to the setup/ release choice for IE SCG-Config, introduce a fullConfigSCG field to support release and addition of an SCG in the same message (for change of SeNB).

Proposal 11:
For the field by which the SeNB can instruct the UE to perform a synchronous SCG reconfiguration (i.e. perform RA), introduce a top level field in the reconfiguration message named mobilityControlInfoSCG and containing, as  a starting point, the SCG specific CRNTI and rach-ConfigDedicated.

Proposal 12:
Introduce a top level field in the reconfiguration message named securityConfig-SCG and containing, as a starting point, a field for the encryption algorithm and one for the SCC counter (sugged name: scg-Count).
Proposal 13:
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.

Proposal 14:
Default configurations are not used for SCG cells

Samsung will be happy to reflect the conclusion on these proposals in a further update of the running CR on introducing Dual Connectivity in TS 36.331 [4]. Meanwhile, RAN2 is requested to review the current draft CR in [4], that also attempts to capture some general agreements on dual connectivity e.g. abbreviations, definitions.
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