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Discussion and decision
1 Introduction

This contribution continues the discussion the CP architecture for SCE, focussing on the RRC signalling details, in particular whether a container should be used for the configuration parts set by the SeNB.

2 Discussion

2.1
Radio signalling

Is there a need for the MeNB to comprehend the SCell configuration set by the SeNB?
Some considerations:

· 
A negotiation procedure, possibly involving trial and errors, would result in unacceptable delays

· 
If there is a need for the MeNB to constrain what the SeNB should configure, it should configure such restrictions beforehand

· 
Verification of whether the SeNB can be trusted, can be done prior to commissioning or by logging specific events (but is should not disrupt normal operation)
· 
There is no need for the MeNB to verify if different SeNBs set the configurations consistently i.e. it should be possible for each eNB to set the SCell configuration independently of the configuration other eNBs configure for other SCells

· 
It is assumed that the MeNB need not know the SCell configuration set by the SeNB when setting the configuration of its own cells

· 
The configuration restrictions that the MeNB provides to the SeNB can be regarded as the MeNB granting part of the UE capability to the SeNB(s)

· 
The MeNB is assumed not to utilise the UE capability granted to the SeNB, even if the SeNB is not fully utilising this capability

· 
The situation is assumed to be similar for other aspects requiring coordination i.e. the MeNB provides restrictions that the SeNB should simply obey. The MeNB configures its cells based on the provided restrictions and regardless of how the SeNB met them

· 
We have so far not identified any reasons why the MeNB would need to place restrictions regarding the release/ version the SeNB is allowed to use when setting the SCells configuration

· 
The SeNB can set the SCell configuration independently, and the MeNB merely needs to forward non-comprehended extensions to the UE

· 
If a need would be identified, we assume the MeNB would beforehand configure restrictions regarding the release/ version the SeNB is allowed to use

Observation 1
 There is no real need for the MeNB to comprehend the SCell configuration set by the eNB

Does the Uu signalling structure make it possible to avoid a container?
According to the current RRC signalling (see annex A), future extensions for the dedicated SCell configuration are expected to be added by means of ExtensionAdditionGroups (EAG). This applies not only for the physical configuration but also for the MAC main configuration. Even if we would introduce a completely new parameter, i.e. not part of these 2 fields, it would normally be included in an EAG within the dedicated SCell configuration (alike the MAC main configuration).

In other words, these extensions do not appear at the end of the message, but somewhere in the middle following an extension marker. If such extensions are placed in a separate EAG, the ASN.1 encoder will generate a separate length determinant i.e. it is like each extension part has its own container. The MeNB could in principle add such extensions even though it does not comprehend (part of) the information contained. Although this puts some additional burden on the MeNB, the benefit of this approach is that the extensions would be placed at their default extension location, as if the message would be generated by a single network node.

Observation 2
 There MeNB can include the SCell configuration set by the SeNB using the existing signalling structure and the non-critical extension approach

Alternatively, we could create a new top level field containing the configuration parameters for all SCells controlled by an SeNB i.e. an additional field sCellToAddModList and sCellToReleaseList.
In summary, it seems there are 2 potential signalling approaches (see annex A.1 for further details):

a) Re-use (and extend) the existing signalling structure for SCells controlled by an SeNB

b) Introduce new top level fields for the SCells configured by an SeNB

Approach b) involves the introduction of more duplicate ASN.1 structures alike when 'critically extending', as shown in annex A.1. Although it may be better to wait until we have a better overview of the signalling changes before concluding with approach to adopt, it seems clear that approach a) is the default and that approach b) should be selected only if there is quite some justification.

Another issue is that the cells controlled by the SeNB are not really only SCells i.e. there is also a PCell alike cell for which additional configuration parameters apply. If the differences are small, it may be possible to represent this PCell by an entry in the SCellToAddModList/ SCellToReleaseList, while introducing some conditions to reflect different network configuration constraints. Some further study may be required if this kind of approach causes any problems e.g. complicated/ cumbersome specification.

Proposal 1
 RAN2 should further study whether or not to create new top level field(s) for the SCell configuration parameters for cells configured by the SeNB. It is recommended that to create such fields only if there is sufficient justification for departing from the default approach of non-critically extending the existing fields.

2.2
Inter eNB signalling

E-UTRAN signalling

TS 36.331 10.2.2 specifies a number of messages exchanged between network nodes (HandoverCommand, HandoverPreparationInformation, UERadioAccessCapabilityInformation). These messages merely include RRC parameters, and hence a RAN2 controlled specification is considered the best location for specifying the signalling details. The same considerations apply for the information exchanged between MeNB and SeNB, and hence it seems logical to adopt the same approach i.e. to introduce new RRC messages in TS 36.331 10.2.2
Proposal 2
Introduce new RRC messages in 36.331 10.2.2 for inter-eNB CA
2.3
Inter-eNB interaction, general model

Overall model

RAN2 has discussed the issue of how to ensure that the UE capabilities are respected when more than one eNB is involved in setting the radio configuration. One way to ensure this is that the MeNB provides the UE capabilities and the current MeNB configuration to the SeNB which then uses this information to avoid any potential conflict. This approach, which we will refer to as approach A), can easily re-use the currently defined signalling. The main question that remains seems to be whether for all configuration parts that require some coordination this model can be used. Some remarks:

· 
The model is not extensible i.e. it does not work when there are multiple SeNBs (although the MeNB could provide fake information within the UE capabilities or within the current MeNB configuration info, thereby splitting up the remaining capability between the different SeNBs.

· 
RAN2 has not concluded for which configuration parts coordination is required. Hence it is not clear if the approach in which the MeNB indicates UE capability and current configuration is suitable for all cases

· 
It is expected that the physical configuration can be set independently (including e.g. CQI/ CSI, power control, SRS), other than coordination regarding the UE band capabilities

· 
It is expected that the MAC configuration can be set independently, including DRX, PHR, (B)SR, TA

Note that an alternative approach, which we will refer to as approach B), is that MeNB (only) indicates the 'remaining configuration' to each eNB. One could probably argue that specifying restriction on the SeNB e.g. regarding the protocol versions it is allowed to use, is a bit more in line with model B (at least it is not accommodated by signalling UE capability and current MeNB configuration)

Observation 3
 There seem to be two possible signalling approaches for the inter-eNB coordination

a) The MeNB signals the UE capabilities and the current MeNB configuration to the SeNB
b) The MeNB indicates the configuration restrictions (or grants) to the SeNB

Proposal 3
RAN2 is requested to further study the two signalling approaches for inter-eNB coordination, along with identifying the configuration parts for which coordination is required
3 Conclusion & recommendation
This contribution continues the discussion the CP architecture for SCE, focussing on the RRC signalling details, in particular whether a container should be used for the configuration parts set by the SeNB. RAN2 is requested to endorse and conclude the following observations/ proposals:

Observation 1
 There is no real need for the MeNB to comprehend the SCell configuration set by the eNB

Observation 2
 There MeNB can include the SCell configuration set by the SeNB using the existing signalling structure and the non-critical extension approach

Proposal 1
 RAN2 should further study whether or not to create new top level field(s) for the SCell configuration parameters for cells configured by the SeNB. It is recommended that to create such fields only if there is sufficient justification for departing from the default approach of non-critically extending the existing fields.

Proposal 2
Introduce new RRC messages in 36.331 10.2.2 for inter-eNB CA
Observation 3
 There seem to be two possible signalling approaches for the inter-eNB coordination

a) The MeNB signals the UE capabilities and the current MeNB configuration to the SeNB
b) The MeNB indicates the configuration restrictions (or grants) to the SeNB

Proposal 3
RAN2 is requested to further study the two signalling approaches for inter-eNB coordination, along with identifying the configuration parts for which coordination is required
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A Signalling structure (Annex)

A.1 Extension of SCell configuration information

The following ASN.1 extracts illustrate the two possible signalling approaches discussed in 2.1
Radio signalling.

Re-use (and extend) the existing signalling structure for SCells controlled by an SeNB (approach a, default)

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL,
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v1130-IEs
OPTIONAL
-- Need OP

}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]],

[[
sCellToAddModExt1-vxy0



SCellToAddModExt1-vxy0
OPTIONAL
-- Need ON


]]
}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration-r10




SEQUENCE {



-- 1: Cell characteristics



dl-Bandwidth-r10





ENUMERATED {n6, n15, n25, n50, n75, n100},



-- 2: Physical configuration, general



antennaInfoCommon-r10




AntennaInfoCommon,



mbsfn-SubframeConfigList-r10


MBSFN-SubframeConfigList
OPTIONAL,
-- Need OR



-- 3: Physical configuration, control



phich-Config-r10





PHICH-Config,



-- 4: Physical configuration, physical channels



pdsch-ConfigCommon-r10




PDSCH-ConfigCommon,



tdd-Config-r10






TDD-Config




OPTIONAL
-- Cond TDDSCell


},


-- UL configuration


ul-Configuration-r10





SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,














n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max





OPTIONAL,
-- Need OP



uplinkPowerControlCommonSCell-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-ConfigSCell-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR-NoR11



pusch-ConfigCommon-r10



PUSCH-ConfigCommon


}
















OPTIONAL,
-- Need OR


...,


[[
ul-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0


OPTIONAL
-- Need OP


]],


[[
rach-ConfigCommonSCell-r11


RACH-ConfigCommonSCell-r11

OPTIONAL,
-- Cond UL



prach-ConfigSCell-r11



PRACH-Config




OPTIONAL,
-- Cond UL



tdd-Config-v1130




TDD-Config-v1130


OPTIONAL,
-- Cond TDD2



uplinkPowerControlCommonSCell-v1130









UplinkPowerControlCommonSCell-v1130
OPTIONAL
-- Cond UL

]],

[[
radioResourceConfigCommonSCell-vxy0
RadioResourceConfigCommonSCell-vxy0
OPTIONAL
-- Need ON

]]
}

RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell


physicalConfigDedicatedSCell-r10

PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON


...,


[[
mac-MainConfigSCell-r11


MAC-MainConfigSCell-r11


OPTIONAL
-- Cond SCellAdd


]],

[[
radioResourceConfigDedicatedSCell-vxy0
RadioResourceConfigDedicatedSCell-vxy0
OPTIONAL
-- Need ON


]]
}

MAC-MainConfigSCell-r11 ::=


SEQUENCE {


stag-Id-r11






STAG-Id-r11

OPTIONAL,
-- Need OP

...,

[[
scag-DRX-Config




DRX-Config

OPTIONAL
-- Cond SCAG-PCell

]]

}

PUSCH-ConfigDedicatedSCell-r10 ::=

SEQUENCE {


groupHoppingDisabled-r10



ENUMERATED {true}



OPTIONAL,
-- Need OR


dmrs-WithOCC-Activated-r10



ENUMERATED {true}



OPTIONAL
-- Need OR

}

PUSCH-ConfigDedicatedSCell-v12x0 ::=
SEQUENCE {


additioalFied-r10





ENUMERATED {true}

OPTIONAL,
-- Cond SCAG-SCell
}

Introduce new top level fields for the SCells configured by an SeNB (Approach b)

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL,
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v1130-IEs
OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v1130-IEs ::= SEQUENCE {


systemInfomationBlockType1Dedicated-r11
OCTET STRING (CONTAINING SystemInformationBlockType1)


















OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v12x0-IEs
OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v12x0-IEs ::= SEQUENCE {


scag-Config-r12






SCAG-Config





OPTIONAL,
-- Need ON


scag-CellToReleaseList-r12



SCAG-CellToReleaseList-r12

OPTIONAL,
-- Need ON


scag-SCellToAddModList-r12



SCAG-SCellToAddModList-r12

OPTIONAL,
-- Need ON


scag-PCellToAddMod-r12




SCAG-PCellToAddMod-r12


OPTIONAL,
-- Need ON


nonCriticalExtension




SEQUENCE {}





OPTIONAL
-- Need OP

}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCAG-SCellToAddModList-r10 ::=
SEQUENCE (SIZE (1..maxSCell-r10)) OF SCAG-SCellToAddMod-r12
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]]

}

SCAG-CellToAddMod-r12 ::=


SEQUENCE {


sCellToAddMod-r12




SCellToAddMod-r10


OPTIONAL,
-- Need ON

sCellToAddModExt1-v12x0



SCellToAddModExt1-v12x0

OPTIONAL
-- Need ON

}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

SecurityConfigHO ::=



SEQUENCE {


handoverType





CHOICE {



intraLTE






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Cond fullConfig




keyChangeIndicator




BOOLEAN,




nextHopChainingCount



NextHopChainingCount



},



interRAT






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig,




nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))



}


},


...

}

Although in the above example, only the introduction of the really high level field sCellToAddModExt1-v12x0 is shown, it is clear that approach b) involves introducing more duplicate ASN.1 structures alike when 'critically extending'. The situation is much worse when extensions would be introduced at lower levels, as may be expected.
However, this approach facilitates creating a clear information structure including a specific field for parameters common for the entire SCAG (e.g. a 2nd DRX configuration) and a separate field for the SCAG-PCell.

A.2 RRC information exchanged between network nodes
TS 36.331 10.2.2 specifies a number of IEs exchanged between network nodes AS-Config, AS-Context, ReestablishmentInfo, RRM-Config. This concerns the UE radio configuration, the UE context info either provided by UE (e.g. ppi, idc) or generated by E-UTRAN (e.g. security keys for re-establishment), security information used upon re-establishment and a similar UE context but used for RRM purposes e.g. inactive time, candidate cell list (possibly based on UE measurements).
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