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1 Introduction

In RAN Plenary meeting #58, a new Rel-12 SI on RAN Enhancements for UMTS/HSPA and LTE Interworking was approved [1]. The main objective of this SI is to investigate and evaluate potential improvements to enhance inter-RAT call redirection, connected mode mobility and load balancing between UMTS/HSPA and LTE, from RAN perspective:

· Identify the suitable deployment scenarios and requirements, including LTE hotspot deployments

· Investigate signalling optimisations and reduction in switching latency for both PS and CS services
During last RAN3 meeting, a draft TR 37.852 [2] with target scenarios and enhancement directions has been approved. In this contribution, we further discuss some potential improvements approaches for inter-RAT call redirection.
2 Discussion on inter-RAT call redirection
One of potential improvements for such scenarios is so called fast call redirection based on call service type/ classification: The common control from network makes decision to trigger UE cell redirection or access to appropriate RAT; Common control operated by RAN nodes other than CN node leads to considerable fast RAT selection based on type/classification of service.
By selecting the appropriate access network bearer based on type/classification of call service, the active UE could be classified more quickly and accurately. In this way, the resources and advantages of multiple radio networks deployment could be made fully and reasonable utilization. By contrast, current inter-RAT load balancing is triggered from the judgment of the occupation coefficient of the hardware resources e.g. PRB usage or power, which is unlikely to reflect the network condition with refinement and user experience.
What’s more, it could significantly reduce the time of the whole process and save S1/Iu signalling overhead by using RAN nodes to determine RAT access without dedicated signalling from CN nodes, which leads to a significant upgrade of network efficiency. 
Sample Case:
Typical example can be illustrated as UE CS call application. Assuming that 3G cells host CS call service, eNodeB could decide to reject RRC connection request from UE equipment once CS call request received. 
Simultaneously, eNodeB could exchange UE related information to collocated 3G cell(s) through direct communication among RAN nodes, e.g. through the internal interface in target MSR scenario, without eNodeB/MME/SGSN/S-GW/RNC whole path. Then, UE could be informed by dedicated signalling from eNodeB and make the redirection to a prepared 3G cell. 
However, even if there is no way to realize direct communication among RAN nodes, service-based call redirection could also be accomplished by simply redirecting UE to appropriate 3G cells which would be indicated from LTE RAN rejection information, though such approach may take a longer period. 
Besides CS call application illustrated above, such service-based call redirection could also apply to more elaborate PS service classification: According to the differential classification and characteristics of the UE services type, operators could choose appropriate RAT/carrier for UE through the configuration of the eNodeB/RNC, which is able to take more advantage of the operators’ multiple radio technology deployment , and also solve some of the problems brought about by particular service characteristics, such as LTE small data related issues, etc.
What’s more, the operator could do a semi-static configuration of service-based RAT selection directly in the network nodes through an operation and maintenance (O&M) system.
Specification Impact Analysis:
One challenge to such service-based enhancements standardisation is that RAN nodes should identify call type/classification before RRC connection establishment. For UTRAN network, Establishment cause value IE in RRC Connection Request could provide sufficient information for the following RAT determination operated by RNC (that is to say RRC Connection Request could be used in service-based call redirection mechanism for identifying call type/classification), which is shown in the table below. 
Note: Cause for an RRC connection establishment request for UTRAN from TS25.331
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Establishment cause
	MP
	
	Enumerated(

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,

Originating Subscribed traffic Call,

Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection,

Inter-RAT cell change order,

Registration, Detach,

Originating High Priority Signalling,

Originating Low Priority Signalling,

Call re-establishment,

Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown, MBMS reception, MBMS ptp RB request,
	Nine spare values are needed.
	

	
	
	
	Delay Tolerant Access)
	
	REL-10


However, due to E-UTRAN network initiated QoS mechanism, corresponding cause information of call service, which could be used for service-based call redirection, seems not to be clearly clarified in the EstablishmentCause IE in E-UTRAN specification.
Typically, the UE application has enough knowledge of the service/call cause information with which it wants to be provided, which is able to be effectively used for service-based RAT determination. Hence, similar with corresponding UTRAN reference, adding classified cause value/elements into spare bits of EstablishmentCause IE in E-UTRAN could be one feasible approach for service-based call redirection enhancements.
The current establishment cause information for E-UTRAN is included in RRCConnectionRequest message, which is shown as below from TS 36.331.

-- ASN1START

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, spare2, spare1}

-- ASN1STOP

Note: EstablishmentCause IE is the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating.
3 Conclusion
In this contribution, so called service-based call redirection mechanism has been introduced as a candidate improvement approach for inter-RAT call redirection of RAN Enhancements for UMTS/HSPA and LTE Interworking SI, which could bring fast and smart inter-RAT coordination with consideration of call/service classification and characteristics.
Proposal: It is proposed to discuss benefits and impacts of service-based call redirection mechanism introduced in Section 2 within this Study Item.
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