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1 Introduction

At RAN2#67bis, the HO between eNBs of different releases was discussed. Two solutions were left for further discussion: one is “source adapts to target release” and the other is to introduce release indicator in reconfiguration message. This document takes a look at both solutions further and proposes a way forward.   

2 Discussion
The solution ‘source adapts to target’ assumes that there is a clear borderline between different releases eNBs in a network, e.g. one Rel-9 eNB with all surrounding eNBs that are Rel-8 eNBs. And it assumes it is only temporary scenario that mixed releases exist in the network. However in our opinion it is very likely that one network has mixed releases, e.g. the operator may only upgrade part of its network to Rel-10 and the rest of network may mix Rel-9 and Rel-8 eNBs. So in this case the solution ‘source adapts to target’ requires that the source knows the release of the target. And the source (e.g. rel-9) can not simply assume all surrounding eNBs are e.g. Rel-8 eNBs and therefore decides to use only the rel-8 configurations. If the source reconfigures the UE based on the release of the target before HO, this may then delay triggering HO. Additionally the assumption of a clear borderline between different releases eNBs puts very restrictive requirements on the network planning and maintenance. Thus we think a general solution to handle the HO between eNBs of different releases in a network is necessary. 

The solution introducing the protocol release indicator in reconfiguration message covers both cases of HO between the same release eNBs and HO between different releases eNBs. And for HO between same release eNBs, delta signalling should be supported just as in Rel-8 because it is desirable to keep the ‘handover command’ message size as small as possible especially in a high load network. Below is the example how the ASN.1 for the release indicator and the extension field will look like (as already shown in R2-095797).

  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

}

So the choice together with the Need ON makes sure in the same release we can either deactivate or continue one configuration for HO or non-HO. (and we can group several IEs when they are related to the same functionality/feature to share the same CHOICE in order to save some bits, as we have done in Rel-8.) Then the release indicator makes sure if HO to an eNB of the earlier release the UE should release configurations beyond that release. 

There are some special cases that probably need to be considered separately. One example that has been mentioned is the spare value. If one spare value is used in later releases, it means the target of an earlier release won’t understand the value. Then the target should signal a new value to the UE and the UE would thus replace the existing value with the received value. The same principle is applied as in rel-8 when the target wants to signal a different value for one configuration. Another example is about the number of DRBs. From signalling point of view the target should be able to understand all DRBs configurated in the source (the current signalling supports up to 11 DRBs.) Then if the target can’t support the same number of DRBs as in the source, the target could only keep the high priority DRBs from the list of DRBs provided by the source (or simply release the number of DRBs in the end of the DRB list from the source that can’t be supported). We think it would be good to specify the special cases separately, e.g. for the spare value the UE should reconfig a configuration with the received value. However we only need to consider and decide on the special handlings when we actually see the general solution can not cover a special case.
For RRC connection establishment and re-establishment where default configurations are used, we think all extension configurations can by default be defined as ‘release’ (in some cases one of the code points can be used to indicate ‘release’ of one configuration). 
3 Conclusion

We would like to propose RAN2 to agree on the solution introducing protocol release indicator in reconfiguration message as the basic solution to handle the HO between mixed releases eNBs. And we can consider and decide on any special handlings when we actually see the general solution can not cover a special case.
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