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1 Introduction

Tdoc R2-094567 raised the compatibility question between eNBs of different releases at HO and how to handle the configurations in the UE that are not supported by the target eNB. This document discusses this issue further and looks at different solutions.  
2 Discussion
The HandoverPreparationInformation message sent from source eNB to target eNB is
HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO

nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

Within the message

AS-Config ::=



SEQUENCE {


sourceMeasConfig




MeasConfig,


sourceRadioResourceConfig


RadioResourceConfigDedicated,


sourceSecurityAlgorithmConfig

SecurityAlgorithmConfig,


sourceUE-Identity




C-RNTI,


sourceMasterInformationBlock

MasterInformationBlock,


sourceSystemInformationBlockType1
SystemInformationBlockType1,


sourceSystemInformationBlockType2
SystemInformationBlockType2,


antennaInfoCommon




AntennaInfoCommon,


sourceDl-CarrierFreq                ARFCN-ValueEUTRA,


...

}

The AS-Config contains the complete radio resource configurations used in the source cell: radioResourceConfigCommonSIB (in SIB2), radioResourceConfigDedicated and other configurations, which the target eNB will use as the basis for constructing the RRCConnectionReconfiguration message. 

At handover if the source eNB is Rel-9 and the target eNB is Rel-8, the source eNB may include any configurations added in Rel-9 in the HandoverPreparationInformation to the target. For example below, the source Rel-9 eNB may include cqi-ReportConfigExt and rlf-TimersAndConstants in radioResourceConfigDedicated. 
 PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig



SchedulingRequestConfig

  OPTIONAL, 

-- Need ON


...,


cqi-ReportConfigExt




CQI-ReportConfigExt



OPTIONAL

-- Need OR
}

RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL, 

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL, 
-- Cond HO-toEUTRA


drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL, 

-- Need ON


mac-MainConfig





CHOICE {




explicitValue




MAC-MainConfig,




defaultValue




NULL


}

OPTIONAL,














-- Cond HO-toEUTRA2

sps-Config






SPS-Config 




OPTIONAL,

-- Need ON


physicalConfigDedicated



PhysicalConfigDedicated

OPTIONAL,

-- Need ON


...,


[[
--v9xy extension addition group:



rlf-TimersAndConstants



RLF-TimersAndConstants 
OPTIONAL

-- Need ON

]]
}

When the target Rel-8 eNB receives the HandoverPreparationInformation message, it does not understand any extensions introduced after Rel-8 and would therefore ignore all the extensions. And since the target eNB does not support these extensions these extensions will not be present in the RRCConnectionReconfiguration towards the UE. The question emerges how a Rel-9 UE handles these configurations after HO if this UE was configured with these extensions in the source cell. The UE should in this case release all the related configurations when moving to the target Rel-8 eNB in order to avoid having different configurations in the UE and the eNB. So in general all the extensions could be marked Need OR. 
However if it is handover between two Rel-9 eNBs, the target eNB may want to continue the configurations used in the source cell. With Need OR it means that a target Rel-9 eNB has to signal the extension configurations. 
Note that when it is a normal re-configuration (i.e. no handover), the eNB knows the release of the UE and would therefore know what extension configurations the UE supports. And at reconfiguration the eNB may either continue or release the existing configurations with the indication of Need ON or Need OR. The principle will be exactly the same as in Rel-8.
The problem with handover described above occurs not only between Rel-9 and Rel-8 eNBs, but also any eNBs of different releases, specifically when the target eNB of an early release does not support the functionalities of the source later release eNB. In Rel-8 the delta signalling has been used at intra LTE handover to reduce the ‘handover command’ message size. It would be desirable to continue using the delta signalling in future releases considering all the potential extensions that might be added later on (e.g. Rel-10 extensions to support carrier aggregation, COMP etc). So we would like to propose that RAN2 first agree on:
Proposal 1: Delta signalling at HO should still be supported in future releases. 
In the followings we look at different possibilities to continue using the delta signalling and at the same time try to cover that the absence of an extension parameter/configuration could mean either ‘optional continue’ or ‘optional release’ to solve the problem with handover between eNBs of different releases. 

Solution 1: we introduce a new reconfiguration message for each new release. So if the target eNB is Rel-8 eNB, it will use the Rel-8 reconfiguration message towards the UE. When a later release UE receives the message, it will know to release all the configurations which are introduced after Rel-8 and not supported by the Rel-8 target eNB. In the Rel-9 reconfiguration message where extension configurations are added, the use of Need ON and Need OR is still the same as in Rel-8. This solution is against the current extension guideline that ‘the critical extension mechanism is used merely when there is a need to introduce a 'clean' message version’. But it can be discussed whether exception could be applied to certain messages like the RRCConnectionReconfiguration message.  

Solution 2: to define a choice to indicate either continuing the existing value or using the signalled value for each new extension (or each extension group on functionality basis). Use the example cqi-ReportConfigExt above. As shown below the cqi-ReportConfigExt is indicated as Optional, Need OR with the choice to either continue existing configuration/value or signal a new configuration/value. 

 PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig



SchedulingRequestConfig

  OPTIONAL, 

-- Need ON


...,

 cqi-ReportConfigExt




CHOICE {




explicitValue




CQI-ReportConfigExt,




continue





NULL


}

OPTIONAL
















-- Need OR

}

So when the extension configurations are not present in the reconfiguration message from the target Rel-8 eNB, the UE should release the existing configurations/values. This solution to indicate all 3 possibilities (continue, release and explicit value) is also used in Rel-8. But the drawback is that for each new extension (or a group of extensions) 1 extra bit is needed to indicate to continue existing configurations/values. When the number of extensions grows the extra overhead might become large. It should be noted that this overhead is then also present at regular re-configurations not involving handover.

Solution 3: to introduce a protocol release indicator in the mobilityControlInfo. The indicator should indicate if the target eNB supports one release of the RRC protocol (corresponding to the frozen spec for that release). If the indicator is not present the UE should release all configurations which are added after Rel-8. The indicator could be defined as below in the example. If the indicator is present and it has the value of rel9, the UE should follow the behaviour defined for the extensions in the Rel-9 protocol. Still use the example of the cqi-ReportConfigExt above. It could be coded as optional, Need ON with the choice to either signal a new value or release the existing value. When the UE receives the reconfiguration message and finds the cqi-ReportConfigExt-v9xy absent, the UE checks the protocolReleaseIndicator. If it is present and has value of rel9, the UE should continue the existing configuration/value. If the protocolReleaseIndicator has the value of rel10, it means that the UE should continue the existing configurations for the extensions that are defined in Rel-10 and Rel-9 protocols, but release the configurations for the extensions that are defined beyond Rel-10. 
  MobilityControlInfo ::=

SEQUENCE {

    targetPhysCellId



PhysCellId,

    carrierFreq





CarrierFreqEUTRA



OPTIONAL,
-- Cond HO-toEUTRA

carrierBandwidth



CarrierBandwidthEUTRA


OPTIONAL,
-- Cond HO-toEUTRA

additionalSpectrumEmission

AdditionalSpectrumEmission

OPTIONAL,
-- Cond HO-toEUTRA

t304






ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


newUE-Identity




C-RNTI,


radioResourceConfigCommon

RadioResourceConfigCommon,


rach-ConfigDedicated


RACH-ConfigDedicated


OPTIONAL,
-- Need OP


...,


protocolReleaseIndicator

ENUMERATED {rel9, rel10, spare6, spare5, spare4, spare3, spare2, spare1, ...}





OPTIONAL
-- Need OP
}

PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig



SchedulingRequestConfig

  OPTIONAL, 

-- Need ON


...,

 cqi-ReportConfigExt-v9xy




CHOICE {




explicitValue




CQI-ReportConfigExt,




release






NULL


}

OPTIONAL
















-- Need ON

}

The benefit with this solution is that the delta signalling is supported and the extra overhead in solution 2 is avoided. So we prefer the solution 3, but would like to hear the opinions of RAN2. Thus we propose that:

Proposal 2: RAN2 discuss the solutions described in the document and decide on one solution to solve the problem at HO between eNBs of different releases. 

3  Conclusion

It is proposed that 

Proposal 1: Delta signalling at HO should still be supported in future releases. 

Proposal 2: RAN2 discuss the solutions described in the document and decide a way forward to solve the problem at HO between eNBs of different releases. 
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