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Discussion and decision
1 Introduction

This contribution proposes to introduce a container for the SCG configuration when signalled on Uu, and further discusses whether it should be around the entire SCG configuration or only the part including the SeNB generated parameters. The contribution furthermore discusses the signalling of the DRB configuration and proposes to adopt a model in which each eNB only signals its own part of the DRB configuration. The contribution finally discusses the signalling of the SCG cells, i.e. and proposes to introduce a separate field for the PSCell.
2 Discussion

2.1 Use of container

Starting points

RAN2 agreed that MeNB sends the SCC to the UE directly i.e. not via SeNB. Furthermore, RAN2 agreed that MeNB generates the field indicating that the UE shall release the current SCG configuration upon inter-SeNB SCG change (would not be appropriate when having delta signalling upon SCG change). RAN2 also agreed that for any SCG reconfiguration other than release of the entire SCG, the SeNB generates the signalling towards the UE. This also applies for DRB type changes (i.e. addition/ release of SCG layer 2 entities) and SCG cell changes (i.e. addition/ release of SCG cells).
Observation 1
Apart from the SCC and the ‘release SCG’, there seems to be no field in the SCG-Configuration that the MeNB generates/ sets.

It is noted however that e-mail [86#28][LTE/DC] did not reach a conclusion regarding the DRB signalling i.e. whether the additional configuration is placed within the SCG configuration or realised by extending the legacy DRB field. Although placement of the additional DRB configuration may affect the (ability to transparently) forwarding of the SeNB controlled parameters by MeNB, the topic is discussed separately (i.e. this is based on the structure as in the running CR). It is further noted that MCG and SCG part of the DRB configuration are releated i.e. when the SeNB releases the SCG part of a DRB the MeNB may have to adjust the MCG DRB configuration (in particular upon switch from SCG to MCG DRB).

Discussion

The following ASN.1 is extracted from the draft running CR on introducing Dual Connectivity in 36.331. The fields in the SCG configuration for which the MeNB (may) generates the signalling towards the UE are red coloured i.e. SCG-Count and fullConfigSCG (i.e. the field by which the MeNB indicates that the UE shall release the current SCG configuration upon inter-SeNB SCG change). 
RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


scg-Configuration-r12



OCTET STRING (SCG-Configuration-r12)
OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



-- FFS how to indicate release and addition in single reconfiguration (i.e. change of SeNB)



fullConfigSCG-r12




ENUMERATED {true}


OPTIONAL,
-- Cond SCG-Cha



securityConfigSCG-r12



SecurityConfigSCG-r12

OPTIONAL,
-- Cond SCG-Est



radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Cond SCG-Est



-- FFS is there is a need for sCellToReleaseListSCG or whether this is done by MCG config



sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON



sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Cond SCG-Est



-- FFS how to indicate UE shall apply RA in SCG and what to signal



mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL
-- Cond SCG-Est


}

}

SecurityConfigSCG-r12 ::=



SEQUENCE {


scg-Count-r12





INTEGER (0.. 65535),

cipheringAlgorithmSCG-r12


CipheringAlgorithm-r12,


...

}

Fig. 1: ASN.1 extract current draft CR on introducing Dual Connectivity in 36.331

As expressed in previous disucssions, we think it would be bad if the protocol design would prevent the SeNB to configure (physical layer) features not supported by MeNB/ introduced in a release which transfer syntax is not supported by the MeNB. I.e. we think the design should not inhibit the forwarding by MeNB of extensions to SCG-Configuration that it does not comprehend.

Proposal 1
The signalling/ protocol design should enable the SeNB to configure features (in particular physical layer related ones) not comprehended by MeNB

The current structure has implications for E-UTRA i.e. there seem to be two options:

a) 
The MeNB decodes the SCG-Configuration received from the SeNB, sets the fields it is responsible for and then re-codes. It is assumed that non- critical extensions not comprehended by the MeNB may survive this operation (i.e. may be re-inserted, although this may require the MeNB to know the number of padding bits inserted by the encoder)

b) 
The MeNB signals the parameters it generates to the SeNB, which subsequently sets the corresponding parameter in the SCG configuration. This enable the MeNB to transparently forward the container received from the SeNB

We note that RAN2 decided that the MeNB would directly signal the SCG-Count to the UE i.e. not via the SeNB as in option b. However, we think the aspects discussed in this paper were not really considered.

There seems to be a possible alternative, namely to separate the SCG configuration parameters generated by SeNB from the ones generated by MeNB, and to place the container only around the SeNB generated configuration part. This alternative is illustrated by means of the following ASN.1

RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


scg-Configuration-r12



OCTET STRING (SCG-Configuration-r12)
OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



scg-ConfigPart1-r12




SEQUENCE {




fullConfigSCG-r12





ENUMERATED {true}


OPTIONAL,
-- Cond SCG-Cha




securityConfigSCG-r12




SecurityConfigSCG-Part1-r12
OPTIONAL,
-- Cond SCG-Est

        }
















OPTIONAL,     -- Need ON,



scg-ConfigPart2-r12



OCTET STRING (SCG-ConfigurationPart2-r12)
OPTIONAL,
-- Need ON


}

}

SCG-ConfigurationPart2-r12 ::=


SEQUENCE {


-- FFS how to indicate release and addition in single reconfiguration (i.e. change of SeNB)


securityConfigSCG-r12



SecurityConfigSCG-Part2-r12

OPTIONAL,
-- Cond SCG-Est


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Cond SCG-Est


-- FFS is there is a need for sCellToReleaseListSCG or whether this is done by MCG config


sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Cond SCG-Est


-- FFS how to indicate UE shall apply RA in SCG and what to signal


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL
-- Cond SCG-Est

}

SecurityConfigSCG-Part1-r12 ::=


SEQUENCE {


scg-Count-r12





INTEGER (0.. 65535),

...

}
SecurityConfigSCG-Part2-r12 ::=


SEQUENCE {


cipheringAlgorithmSCG-r12


CipheringAlgorithm-r12,


...

}

We acknowledge that in principle the UE should not be bothered with the network architectural aspects, i.e. a partitioning of the SCG configuration parameters according to the network node that sets the information. Altogether we have no strong opinion which approach to take and hence propose:

Proposal 2
Introduce a container on Uu for the SCG configuration. RAN2 is requested to discuss and conclude whether to place the container around the entire SCG configuration or only around the part including the SeNB generated parameters.

2.2 Signalling of the DRB configuration
As part of RAN2 e-mail discussion [86#28] the signalling of the DRB configuration was discussed. The following two issues were discussed in particular:

B.1a:
Should SCG DRBs be included in the legacy DRB-ToAddModList, and 
B.1b
Should the SCG configuration include a DRB-ToReleaseList (or can we do with the legacy field)
There was a significant majority supporting an approach in which SCG DRBs are signalled as part of the SCG-configuration. Regarding the issue of whether the SCG configuration should include a release field, opinions were however a lot more balanced. We however think that the two issues actually should be decided together, as they represent two distinct models:

A.
Each CG only signals its own DRB configurations i.e. legacy drb-ToAddMod does not include SCG DRB/ each CG has a drb-ToRelease indicating release of its part of the DRB configuration
B.
MCG configuration indicates primary DRB config i.e. legacy drb-ToAddMod includes SCG DRB & legacy drb-ToRelease indicates complete release of the DRB
It seems model A seems to fit the parts of the DRB configuration set independently by each eNB i.e. RLC and logical channel configuration, while model B represent the notion that there is a part that does not depend on eNB i.e. there is one PDCP entity that continues (but with L2 flush) when the DRB type changes. Some further remarks:

· 
RAN2 we previously discussed the overall structure of the SCG-Configuration and then agreed not to distribute the information (i.e. not to extend all relevant legacy fields) but to have a single top level including all SCG related parameters. Model A respects this this agreement and simplifies the interaction between the eNBs as well as MeNB operation. In particular, model B requires the MeNB to decode what it receives from SeNB and to re-code it before sending it to the UE. Model A eases the forwarding and facilitates transfer of non-comprehended extensions

· 
Model A makes it possible to release the SCG by setting one choice value, while also the SCG change can be supported easily (i.e. we just introduce an additional choice value releaseAndAdd, assuming SCG change does not involve any delta signalling). Even if delta signalling upon SCG change were supported for (part of) the SCG configuration, there would probably also be a need for a fullConfig option to cope with the fact that that eNBs may be of different releases.

· 
Model B might furthermore introduce additional (error) cases i.e. the UE being configured with an SCG DRB configuration while the MAC-Main and physical configuration is released)

· 
It was argued that Model B is simpler from UE perspective, w.r.t. DRB release and type change. We are not really sure if there really is a significant difference, as in eiher model the UE always only has one PDCP entity for a DRB. The main difference is that in model B it is always signalled by the same legacy field.

· 
Although R2-142062 illustrated that it may be possible to support all bearer type changes without introducing a DRB release field in SCG-Config, we think this is not a very natural approach.

We think RAN2 should choose either model A or B, and given the previous we (still) have a preference for model A as reflected by the following proposal:

Proposal 3:
For the signalling for the DRB configuration, adopt a model in which each eNB only signals its own part of the DRB configuration i.e. the legacy drb-ToAddMod does not include SCG DRBs while each CG has a drb-ToRelease indicating release of its part of the DRB configuration

2.2 Signalling of the PSCell configuration

As a result of the RAN2 e-mail discussion [86#28][LTE/DC], the proposal is to agree the introduction of different fields for PSCell and other SCG cells and to use separate IEs as starting point. I.e. the field for the PSCell would refer to physicalConfigDedicated (i.e. use PCells as baseline) while the field for other SCG cells would use physicalConfigDedicatedSCell (i.e. use SCell as baseline). We think this approach is fine, even though this means the signalling is not really optimal when the role of PSCell is moved to another SCG cell. In such a case, the SeNB generates the following signalling:

· include the new PSCell in the sCellToReleaseList (i.e. new PSCell is not a regular SCell anymore)

· include the new PSCell in the field for the PSCell

· include the old PSCell in the sCellToReleaseList (i.e. old PSCell becomes regular SCell)
As indicated, we think there is no need to optimise the signalling, also noting that in some cases SCG change may need to be used in which the entire SCG configuration needs to be signalled. As some confusing responses were provided during e-mail discussion [86#28], we would like RAN2 to confirm the proposed agreement:

Proposal 4
A separate field is used to signal the PSCell configuration, and there is no need to optimise the signalling for the case the role of PSCell is moved to another SCG cell.

The following ASN.1 (different from draft running CR) illustrates the proposal

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



-- FFS how to indicate release and addition in single reconfiguration (i.e. change of SeNB)


fullConfigSCG-r12




ENUMERATED {true}


OPTIONAL,
-- Cond SCG-Cha


securityConfigSCG-r12



SecurityConfigSCG-r12

OPTIONAL,
-- Cond SCG-Est


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Cond SCG-Est


-- FFS is there is a need for sCellToReleaseListSCG or whether this is done by MCG config


pCellConfig-r12





PSCellConfig-r12


OPTIONAL,
-- Need ON



sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Cond SCG-Est


-- FFS how to indicate UE shall apply RA in SCG and what to signal


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Cond SCG-Est

...

}

}
3 Conclusion & recommendation
This contribution discusses several remaining SCG reconfiguration procedures as well as the related SCG cell information structure. RAN2 is requested to conclude the following related proposals:

Observation 1
Apart from the SCC and the ‘release SCG’, there seems to be no field in the SCG-Configuration that the MeNB generates/ sets.

Proposal 1
The signalling/ protocol design should enable the SeNB to configure features (in particular physical layer related ones) not comprehended by MeNB

Proposal 2
Introduce a container on Uu for the SCG configuration. RAN2 is requested to discuss and conclude whether to place the container around the entire SCG configuration or only around the part including the SeNB generated parameters.

Proposal 3:
For the signalling for the DRB configuration, adopt a model in which each eNB only signals its own part of the DRB configuration i.e. the legacy drb-ToAddMod does not include SCG DRBs while each CG has a drb-ToRelease indicating release of its part of the DRB configuration

Proposal 4
A separate field is used to signal the PSCell configuration, and there is no need to optimise the signalling for the case the role of PSCell is moved to another SCG cell.
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