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1 Introduction

So far, the Iupc interface connecting RNC and SAS only supports the calculation of a UE position estimate with A-GPS method and the provision of assistance data for A-GPS method. Support for other positioning methods like Cell-ID or OTDOA-method is not included. 

This discussion paper intends to cover these gaps and give some input for discussion on the inclusion of support for all Rel. 4 positioning methods into the SAS. The paper then gives some conclusions and a proposal for new text to be included in TS25.305.

This discussion paper refers to WI56 “Open interface between the SMLC and the SRNC within the UTRAN to support Rel-4 positioning methods”. The WI description includes the following note: 

“There exists (not yet RAN appoved) a WI for A-GPS only, and in this case intention is to use the defined A-GPS call flows/messages/protocols when applicaple assuming the interface is done with consideration for extending to other methods. Whether the same specification can be extended or whether a new one needs to be created is to be evaluated once the needed signalling elements are concluded.” 

The outcome of the discussion will show that an extension of the existing (now RAN approved) A-GPS only Iupc interface is indeed a feasible solution. Thus, handling of the WI through this discussion paper seems appropriate.

2 Discussion

2.1 Considerations on the Need for a Full-Featured Standalone SMLC.

Currently, the Iupc interface supports only a standalone SMLC for the A-GPS method. However, scenarios come to mind where an extended functionality of the standalone SMLC is desirable.

It has to be expected that RNCs with limited LCS support will be deployed in future networks. To provide operators with full-featured LCS support, deployment of a standalone SMLC with full support for all Rel. 4 positioning methods should therefore be possible.

Network operators might also want to reuse their existing standalone SMLC equipment both for 2G and 3G systems. Furthermore, they might want to be able to reuse that same equipment for future wireless systems.

Additionally, there are several reasons that suggest the standardisation of a standalone SMLC with full support for Rel. 4 positioning methods:

· In situations where the RNC has to deal with very high system load, the RNC could decide to delegate UE positioning tasks to the standalone SMLC in order to relax the load on the RNC.

· As the SMLC and the RNC might come from different vendors, upgrades of the SMLC (including more sophisticated algorithms) are not depending on  RNC upgrades.

· The capacity of a standalone SMLC should be easily adjusted, independent of the capacity of the RNC.

Thus, the drivers for a full-featured standalone SMLC are in short:

· Capability of load balancing

· Extensibility of existing networks, both with new hardware and improved algorithms

· Reuse of existing equipment

· Modularity and easy capacity enhancement

2.2 Requirements for the Standalone SMLC.

In order to implement a standalone SMLC which offers support for all Rel.4 positioning methods, the functionality of the standardized SAS and Iupc interface must be enhanced.

First of all, the standalone SMLC must be able to choose a suitable positioning method on its own. Therefore, the RNC has to provide the standalone SMLC with all the information necessary to determine a suitable positioning method, e.g. UE positioning capabilities or requested accuracy.

To perform the position estimation, the standalone SMLC must be able to request the initiation of UE measurements for all Rel. 4 positioning methods.

To provide the UE with all the assistance data required to perform the requested measurement, the standalone SMLC needs timing information from the network. Thus, it must be able to query the RNC for Radio Interface Timing information.

Furthermore, the standalone SMLC must be able to calculate the position of a UE based on measurement data for any of the Rel. 4 positioning methods, i.e. Cell-ID based, OTDOA and A-GPS method.

2.3 Functional split between RNC and Standalone SMLC

With a standalone SMLC, it is essential to clearly distinguish the responsibilities of each network element:

Upon reception of a UE positioning request from the CN, it is up to the RNC to decide, e.g. based on its own LCS capabilities, on the current system load, or on preconfigured rules, to forward a UE positioning request to the standalone SMLC. Because the RNC has to control all the resources, involved in UE positioning, including UEs, LMUs, NodeBs, and the standalone SMLC, it has to be the master of the communication.

It should be possible to either delegate the whole process of UE positioning to the standalone SMLC, or only part of the process, e.g. the actual calculation or the determination of assistance data. 

When the standalone SMLC takes responsibility for the whole process, it must be capable of requesting UE measurements after it has selected the positioning method. However, it is essential that the radio resource control for the UE connection remains within the RNC. Thus, the measurement request should always be mediated by the RNC. After receiving a measurement request from the standalone SMLC, the RNC may initiate the UE measurements with the usual RRC procedures and forward the results to the standalone SMLC where the actual calculation can then take place.

To provide the UE with necessary assistance data, there must be some means to exchange Radio Interface Timing information between RNC and standalone SMLC. Thus, the standalone SMLC must be able to request RIT from the RNC. These may either be obtained by initiating LMU measurements or by exchanging RIT information with remote RNCs or standalone SMLCs via the Iur interface. 

It should also be possible for the RNC to delegate only the final calculation of the UE position to the standalone SMLC. This is the way the Iupc interface is currently used for the A-GPS method.

In this case, the RNC chooses the positioning method and requests measurements from the UE. It should be possible to request any assistance data, needed by the UE to perform the requested measurement, from the standalone SMLC. This can be achieved with the already existing Information Exchange procedure. The measurement result has to be forwarded to the standalone SMLC which performs the actual calculation. 

3 Conclusion and Proposal

As stated above, in order to add support for all Rel. 4 UE positioning methods to the standalone SMLC, it is necessary to enhance the Iupc interface. This also requires an extension of TS 25.305. The necessary extensions have been pointed out during the discussion. To achieve them, the following changes are proposed to TS 25.305 (see attached draft CR).
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