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1 Introduction

Many architectural aspects of the Iupc interface connecting RNC and SAS have not been clarified so far. For the sake of the rapid progress of the work, this discussion paper intends to cover these gaps and gives some input for discussion in particular on the functional split between RNC and SAS, the related need for A-GPS positioning support in UTRAN when Iupc is adopted and the requirements underlying the provisioning of DGPS corrections by the SAS. It furthermore addresses the benefits of adopting consistent procedures across different UTRAN interfaces.

The paper then gives some conclusions and a proposal for new clarifying text to be included in TS 25.305.

More detailed proposals on the actual Iupc signalling protocol PCAP are submitted to the RAN3 Ad Hoc meeting.

2 Discussion

2.1 Considerations on the functional split between RNC and SAS.

The Iupc interface was introduced on the assumption that there exists a sufficient functional split between the RNC and the SAS. However, this functional split needs some further clarification. The PCAP proposal presented by Qualcomm at RAN3 #20 (subclauses 9.2.1.9 and 9.2.1.15) seems to indicate that much radio interface information is sent by the SAS to the RNC, being at the same time true that this information is in primis known by the RNC. Therefore there is no need for the SAS to echo information (such as radio interface timing information, Node B clock drifts, etc.) that is already known by the RNC. There is also no need for the RNC to send this information to the SAS, provided that the SAS receives sufficient timing assistance in order to generate valid GPS data. 

This issue was already discussed at the UP Ad Hoc during RAN2 #19 and the outcome is reported below (extracted from R2-01646):

“Since the reference time would only be needed by the stand-alone SMLC (SAS) to indicate the accuracy of the reference time and which additional assistance data the SAS should provide to the RNC, it was decided to replace the reference time with a reference time quality indicator.”

It is thus important (and reasonable) that the RNC retains Uu related information and provides the SAS with the timing relations that are needed to generate valuable GPS data. 

2.2 Requirements on Uu, Iub, Iur and Iu when Iupc is adopted.

It is important to clarify that Iupc does not substitute the A-GPS positioning support in the rest of UTRAN, but it constitutes an option for position calculation and data assistance provisioning purposes. When Iupc is adopted, the remaining part of UTRAN still needs to have significant A-GPS positioning support:

Scenario a): no timing assistance is needed (basic positioning support).

· RRC: A-GPS related signalling is needed to enable data assistance to the UE;

· Iu: A-GPS related signalling is possibly needed for mobile-initiated data assistance requests; this is not finalised and work is ongoing in RAN3 (see also R3-011249).

Scenario b): timing assistance is needed (position estimate accuracy and/or time to first fix are important).

· The above requirements must be fulfilled.

Moreover, as timing assistance consisting in the correlation between the radio interface timing (SFN) and the GPS TOW is to be provided by the RNC (see report from UP Ad Hoc at RAN2 #19 in document R2-01646), the RNC must rely upon a local GPS receiver (at the RNC or at the Node B site) in order to perform the relevant measurements. In particular, there are different levels of timing accuracy. Timing obtained with only one GPS receiver per RNC area provides only limited timing accuracy (within n milliseconds) and it is non trivial to replace this GPS receiver with the SAS GPS receiver, because it would require the synchronisation of the RNC and SAS internal clocks with the same accuracy. Therefore, the possibility for the RNC to use the SAS GPS receiver would require the presence of the SAS at the RNC site in order to maintain reasonable accuracy, but this would result in no real split between SAS and RNC and would force in pratice the SAS to be within a certain distance from the RNC. Moreover, the Iupc protocol may impose other restrictions on synchronisation.Thus, separate GPS receivers will be needed.

For the most valuable type of timing assistance, the one with microseconds level of accuracy, the GPS receiver shall be located at the Node B site.

Of course, it is possible to imagine that once GPS receivers are locally available for timing assistance purposes, they may be reused for GPS data assistance provisioning.

To conclude, the following is needed:

· Presence of GPS receivers at the RNC (limited timing assistance) or Node B (full timing assistance) sites;

· Iub and Iur: support for TUTRAN-GPS measurements.

2.3 Requirements for the support of Differential GPS Corrections: SAS as a stand-alone node or as a network?

The PCAP proposal presented by Qualcomm at RAN3 #20 indicates that SAS has the possibility to provide the RNC with DGPS corrections. At the same time, it appeared from several discussions and implicitly from the Iupc general aspects and principles, that the Stand-alone A-GPS SMLC is a node serving many RNCs, which implies a quite sparse deployment.

Differential GPS corrections are used to improve the location calculation accuracy by compensating for errors due to atmospheric disturbances and errors in the satellite ephemeris data and clocks. However, DGPS corrections do not have the broad geographic validity of the basic assistance data. A node can provide valid DGPS data in a [200] km area around its local GPS receiver: if the relevant UE is very far from the GPS receiver by which the corrections are computed, then this information is not valid anymore, while for basic GPS data assistance, only 5-6 nodes could actually cover the entire globe.

This leads to some possible scenarios:

· SASs are inter-connected to constitute a network. In this way it would be possible for SASs to communicate DGPS corrections valid for the region where the relevant UE is; this option can be completed with the following:

· SASs have access to a GPS reference network widely available;

· SASs are used as stand-alone nodes, but their presence is quite dense (typically denser than the RNCs, depending on the situation).

The specifications currently do not mention anything about this open issue. It would be beneficial for the sake of progress to discuss these aspects. 

2.4 Need for consistency of data assistance procedures across UTRAN interfaces.

In Release 4 of the 3GPP specifications, there is full support for the signalling of A-GPS data assistance over both Iub and Iur. For this purpose, RAN3 has adopted consistently over the two interfaces a set of elementary procedures realising a new function called ‘Information Exchange’. This set of elementary procedures enable the exchange of all A-GPS related information between Node Bs and RNCs and between different RNCs. The same set is also used for OTDOA where applicable. 

With this set of procedures, for instance in Release 4 RNSAP, a certain RNC provides assistance data to another RNC. In this respect the same relation exists between RNC and SAS, therefore it would be strange if from Release 5 the RNC would have to use totally different procedures on two internal UTRAN interfaces for accomplishing the same task. For this reason both Explicit/Implicit Assistance Data and the Broadcast Data procedures should be mapped to the Iur Information Exchange procedures. The actual modifications to the signalling protocol are to be discussed during the RAN3 Ad Hoc.

3 Conclusion and Proposal

As stated in the above discussion, many aspects of the Iupc interface need to be clarified. In order to rapidly progress with the work, it is important to have these issues stated and solved in TS 25.305 and consequently in the Iupc stage 3 specifications. Therefore the following changes are proposed to TS 25.305 (see attached draft CR):
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5.2.1.2.1

Controlling RNC


The CRNC provides the following functionality:


-
resources management:
When allocating resources the CRNC determines which UTRAN elements are involved and what to measure. The RNC is also responsible for managing the effect of UE Positioning operations on the overall performance of the radio network by:


-
controlling the variation of the UL and DL signal power level due to UE Positioning;


-
calculating the DL and UL power/interference due to UE Positioning;


-
to admit/reject the new positioning requests;


-
co-operating with Admission Control, and entities of the RRM (such as power control) to provide the system stability in terms of radio resources;


-
controlling the IPDL mechanism for OTDOA measurements. This may include the overall control of the periodical measurement fulfilment. Co-ordination among RNCs (e.g. to assure non-overlapping idle periods) will be communicated through the Iur interface.

-
broadcast of system information:
The CRNC broadcasts information in support of the selected positioning method. This broadcast information may be specially coded (i.e. encrypted) to ensure its availability only to subscribers of the service. For the case where there exists an SAS, the broadcast data is generated within the CRNC and/or in the SAS, in this latter case only with regards to specific GPS information, and then forwarded to the CRNC over the Iupc interface for eventual broadcast over the Uu interface. 

The information to be broadcast could include, for example:


-
identification and spreading codes of the neighbouring cells (the channels that are used for measurements);


-
Relative Time Difference (RTD), i.e. the timing offsets, asynchronicity between base stations, could be based on measurement results obtained by LMUs;


-
roundtrip delay estimates in connected mode;


-
the geographic position co-ordinates of the neighbouring Node B;


-
the idle period places within the frame structure for multiple cells;


-
the local time-of-day;


-
reference time, reference position, DGPS corrections, ephemeris and clock data, and almanac data.

-
request UE Positioning related measurements from its associated Node Bs and LMUs:
The measurements requested by CRNC from its associated Node Bs and LMUs is dependant on the positioning method used. The following measurement returned by a LMU to a CRNC has a general status and may be used for more than one positioning method:


-
radio interface timing information


Signalling between Node B or LMU and CRNC is transferred using Iub signalling.


5.2.5
Stand-alone A-GPS SMLC


An SAS performs the following procedures:


-
Provide GPS assistance data to the RNC, for both UE-assisted and UE-based method types, to be delivered through point-to-point or broadcast channels to UE;


-
Act as an A-GPS location calculation server if the A-GPS location estimates (UE assisted GPS) are not to be calculated in the RNC.


The SAS communicates with the RNC over the Iupc interface enabling it to forward GPS assistance data to UEs and it receives GPS measurement data from the RNC. 

When timing assistance is needed, the SAS relies on the RNC (and on the possibility to have GPS receivers at the RNC or Node B sites) to obtain that. 

When DGPS corrections are to be sent to the RNC, to ensure the geographical validity of the information, different possibilities are present:

· The SAS can be connected to other SASs in order to exchange information; this enables a sparse presence of SASs;

· The SAS can be connected to a GPS reference network.

***UNCHANGED TEXT IS OMITTED***

6.5a
SAS to RNC signalling for PCAP


The stand-alone A-GPS-SMLC to RNC signalling is described in clause 6.6.5.


***UNCHANGED TEXT IS OMITTED***

6.6.5
Iupc Interface


UE Positioning operations on the Iupc interface are described in [27]. That specification defines in more detail the procedures needed for messages for the A-GPS positioning method. 

The Iupc interface is used to allow communication between an RNC and an SAS. This interface is used to signal position estimate requests and responses as well as A-GPS positioning related information using mechanisms consistent with the other internal UTRAN interfaces. The Iupc interface is used for providing the RNC with A-GPS data assistance to be used for both point-to-point and broadcast purposes. The Iupc interface uses an Iups-like protocol stack for the transport layer which is described in [28].
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