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1
Introduction
In accordance with work item GP-042677 “Toward A-GNSS concept”, the GNSS concept has been introduced in GERAN Stage 2 and Stage 3 specifications. In GERAN #32 the baseline implementation was agreed and some features were left for further analysis within Rel-7 [GP-062472]. One of those features is carrier phase measurement assistance, which is now covered in this document and in the related document  G2-070044. 
2
Inclusion of carrier phase assistance
This section discusses the implementation of MS-based carrier phase positioning within a GERAN location architecture, especially the assistance data transfer. First, a brief functional description is provided, then the assumed signalling flow is provided and finally the impacts to information elements are addressed.
2.1
Functional description

core of this feature is the availability of reference measurements. That is, terminal to be located is performing carrier phase measurements on the satellite signals and in addition to that a reference station is also performing the same measurements. In MS-based positioning these reference measurements are transmitted to the MS accompanied by the time stamp of the measurements and the exact location of the reference station. For the first location fix, typically few assistance messages are needed. The exact amount and frequency of assistance data messages are further discussed in G2-070044.
Reference station

The reference station is the source of the carrier phase reference measurements. It perfoms continuous carrier phase measurements for all the visible satellites and reports these measurements to the SMLC as requested. One reference station could serve for example an area with the radius of 5 km. As described in G2-070044, carrier phase positioning determines relative position, hence the absolute accuracy depends on how accurately the location of the reference station is known.
In location architecture, an LMU is an obvious choice as a reference station. Another, more flexible possibility is to use so called Virtual Reference Stations (VRS).
2.2
Signalling flow
A signalling sequence for Carrier phase assistance data delivery is shown in Figure 1. For clarity, the intermediate interfaces are not included, neither the signalling steps that are needed to set up and release the connection. As mentioned in the previous section, the source for reference measurements may be e.g. an LMU or an external Virtual Reference Station (VRS) server. Hence, the exact protocol to be used between SMLC and reference station depends on the type of that reference measurement source. Nevertheless, architecture modifications are not expected because of this feature.
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Figure 1 Generic signalling flow for MS-based carrier-phase assistance data delivery
1. MS requests for Carrier phase assistance. This is assumed to follow the MO-LR procedure for requesting assistance data as defined in TS 24.030. To increase efficiency, Periodic Location scheme can be used, as detailed in TS 23.271.
2. According to the parameters given is step 1, SMLC requests for carrier phase measurements. The request may be either for a single report or periodic reporting, as defined in e.g. TS 44.071. 
3. Reference station reports the carrier phase measurements for the requested signals.

4. SMLC delivers carrier phase assistance data to the MS.

5. If Periodic Location is not requested in step 1 or not supported, MS requests for the next set of carrier phase assistance data.
6. If Periodic Location is not requested in step 2 or not supported, SMLC requests for the next set of carrier phase measurements.

7. Carrier phase measurements are reported from the reference station.
8. SMLC delivers carrier phase assistance data to the MS.

 9-10.
Depending on the mode (periodic or not) the steps from 5-8 or 7-8 are repeated until the needed number of assistance data messages has been delivered.

2.3
Information elements
The main IEs to support this feature are assistance data request defined in G2-070047 and Reference measurement information defined in G2-070046.
Also, a carrier phase measurement positioning capability indication may be useful, especially for MT-LR cases. For billing purposes an indication that carrier phase measurements have been used to obtain position solution may be also needed.
3
Proposal
In this document and in the accompanied feasibility study G2-070044, the implementation and performance issues of carrier phase positioning are discussed. Based on these studies it is proposed that GERAN will include the carrier phase positioning to fully support the achievable performance of Galileo and to enable an icreased performance in location services..
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