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1
Introduction
Hotspot LTE deployment over ubiquitous 3G coverage is expected to become a common scenario in several markets.  Several RRC redirection and cell reselection scenarios require that LTE has knowledge of UMTS carrier information, and the UMTS has knowledge of LTE carrier information. In Rel-9 this information must be configured which is painful for the operator and limits the possibility of dynamic adaptation. This paper proposes to provide self configuration of this information as part of the Rel-10 SON work item.
2
Discussion, proposal
In earlier contributions inter-RAT transfer of carrier frequency information and cell administrative state like "Cell Barred" or "Cell Reserved for Operator Use" has been proposed as a complement to inter-RAT cell load information exchange [1,2]. The indicated use-case is inter-RAT RRC redirection for load balancing reasons.
We propose in this paper to consider a wider range of use-cases:
· RRC redirection due to CS fall-back

· RRC redirection with indication of preferred RAT during call release 

· RRC redirection for load balancing or overload reasons

· Cell reselection triggered by idle mode UE mobility
Proposal 1: RAN3 is requested to discuss and agree upon the need for further inter-RAT information transfer linked to the above use-cases.

2.1 Idle mode UE mobility

3G cell reselection information for LTE UEs moving out of LTE coverage is today provided in LTE SIB6, but configuration of the contained information is left to the operator. In a similar way, E-UTRAN cell reselection information is provided in UMTS SIB19. For idle mode UE mobility a list of target carrier may be provided, each carrier having an associated priority. 

The following information is contained in LTE SIB6:

SystemInformationBlockType6 information element
-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {


carrierFreqListUTRA-FDD



CarrierFreqListUTRA-FDD


OPTIONAL, 

-- Need OR


carrierFreqListUTRA-TDD



CarrierFreqListUTRA-TDD


OPTIONAL, 

-- Need OR


t-ReselectionUTRA




T-Reselection,


t-ReselectionUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP

...

}

CarrierFreqListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF CarrierFreqUTRA-FDD 

CarrierFreqUTRA-FDD ::=

SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority


OPTIONAL, 

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


q-RxLevMin






INTEGER (-60..-13),


p-MaxUTRA






INTEGER (-50..33),


q-QualMin






INTEGER (-24..0),


...

}

CarrierFreqListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF CarrierFreqUTRA-TDD 

CarrierFreqUTRA-TDD ::=

SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority


OPTIONAL, 

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


q-RxLevMin






INTEGER (-60..-13),


p-MaxUTRA






INTEGER (-50..33),


...

}

-- ASN1STOP

One may consider that there are variable needs for automatical updates of the SIB6 information. E.g. cell reselection thresholds for 3G should not be subject to regular changes considering ubiquitous 3G coverage. However letting the UTRAN the responsability of setting this threshold may simplify the initial configuration task.

Other kind of information like the cell reselection priority may be advantageously initially set and updated by the UTRAN. If a frequency is shut down for some reason, or if indicated by load balancing policy, the UTRAN may then update this information.
Our initial proposal would be that the E-UTRAN may request all information contained in SIB6 from the UTRAN. 
Proposal 2: For idle mode UE mobility leaving E-UTRAN coverage, we propose that the E-UTRAN may request from UTRAN all information needed to build the LTE SIB6.

Proposal 3: For idle mode UE mobility entering E-UTRAN coverage, we propose that the UTRAN may request from E-UTRAN all information needed to build the UMTS SIB19.

The granularity of the information requests need to be defined, possible solutions may be the source cell or source tracking area / location area. In the case of LTE SIB6, if tracking area granularity is defined, this means that all cells in a given tracking area will broadcast the same SIB6 information.
2.2 RRC Redirection

For RRC redirection a single target carrier is provided to the UE by RRC message. We propose that the target RAT provides lists of allowed target carriers to the source RAT. It seems useful to provide separate lists for CS fall-back use-case and for load-balancing use-case. RRC redirection with indication of preferred RAT during call release may be considered as a case of idle mode UE mobility, and the solution may be redirection to the carrier having the highest priority in LTE SIB6 / UMTS SIB19.
Proposal 4: The target RAT provides a lists of allowed target carriers to the source RAT for RRC redirection.
If several target carriers are allowed for the same use-case, the source RAT may choose the target carrier provided to the UE based on e.g. load information. 
3
Conclusion
In this paper we have described cases where the transfer of inter-RAT information for several scenarios would represent a simplification of network configuration, as well as providing additional functionality for e.g. load balancing and energy saving.
Proposal 1: RAN3 is requested to discuss and agree upon the need for further inter-RAT information transfer linked to the above use-cases.

Proposal 2: For idle mode UE mobility leaving E-UTRAN coverage, we propose that the E-UTRAN may request from UTRAN all information needed to build the LTE SIB6.

Proposal 3: For idle mode UE mobility entering E-UTRAN coverage, we propose that the UTRAN may request from E-UTRAN all information needed to build the UMTS SIB19.

Proposal 4: The target RAT provides a lists of allowed target carriers to the source RAT for RRC redirection.
If the need is confirmed by RAN3, Alcatel-Lucent would be happy to draft the associated CRs.
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