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1 Introduction

Recent enhancements in Global Navigation Satellite System (GNSS) technology include Real Time Kinematic (RTK) GNSS, a differential GNSS positioning technology which enables positioning accuracy up to centimeter level, given the right conditions, in real-time. This is achieved by exploiting the carrier phase of the GNSS signal instead of only the code phase. As the number of UEs supporting network-assisted positioning increases, broadcasting of assistance data to the UEs from the network may help reducing signaling load and supporting e.g. geofencing of broadcast warning messages.

The WID on UE Positioning Accuracy Enhancements for LTE [1] lists the following objectives involving RAN3:
· GNSS positioning enhancements:

· Specify signaling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity [RAN2, RAN3, RAN1];
· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]:

· Specify a new SIB to support signaling of positioning assistance information for A-GNSS, RTK and, as second priority, UE-based OTDOA assistance information;

· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys.

We will give a brief description of the scenario and propose a way forward.
2 Discussion
GNSS carrier-phase measurements need assistance data to solve the integer ambiguity problem, where the unknown number of integer wavelengths to the measured satellites is determined. In UE-assisted RTK, this is determined in the E-SMLC. In UE-based RTK, the assistance data can be provided to the UE either through dedicated delivery via LPP, or in a SIB broadcasted by the eNB
. In the latter case, the SIB content needs to be provided to the eNB by the E-SMLC.  
The GNSS assistance information itself would need to be exchanged from the E-SMLC to the eNB – the exact information and its encoding are currently being discussed in RAN2 [2], so it seems appropriate to wait for RAN2 input.
Proposal 1: GNSS assistance information needs to be sent from the E-SMLC to the eNB; details on the actual information are pending RAN2 and SA3 (but further checking should be done by RAN3).
Further, discussion on the assistance data itself is given in [3].
An appropriate LPPa procedure needs to be defined (e.g. GNSS Assistance Information Exchange) to enable such information exchange.

Proposal 2: Define an appropriate LPPa procedure (e.g. GNSS Assistance Information Exchange) to support the exchange of information from the E-SMLC to the eNB.

Some alternatives for this procedure could be considered:
1. The eNB triggers a query, and the E-SMLC replies with the relevant information;

2. The E-SMLC triggers the procedure sending the appropriate information.
We notice that it is always the E-SMLC that owns the information above. Therefore, if we select the first option (query from the eNB), a separate E-SMLC-initiated configuration update would have to be defined anyway. Therefore, it seems more appropriate to select the second option, always triggering the information exchange from the E-SMLC. This has the advantage of only requiring a single LPPa procedure.
It seems appropriate to define such a procedure as Class 1, i.e. the eNB can acknowledge or fail the procedure.
Proposal 3: The E-SMLC initiates the Class 1 GNSS Assistance Information Exchange procedure.
It seems appropriate that the E-SMLC should signal to the eNB to start or stop broadcasting GNSS assistance data. This could be done in the same procedure or in a separate one; it seems preferable to add an optional IE to the same GNSS Assistance Information Exchange procedure.
Proposal 4: Support sending an optional IE (“start” / “stop”) from the E-SMLC to signal that the eNB should start / stop broadcasting assistance data. In its reply to the E-SMLC, the eNB should be able to report which part(s) of the assistance information it was not able to configure for broadcasting. This may enable appropriate action in the E-SMLC (e.g. request again to broadcast the remaining information after a period of time).

Proposal 5: In its reply to the E-SMLC, the eNB should be able to report which part(s) of the assistance information it was not able to configure for broadcasting.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: GNSS RTK assistance information needs to be sent from the E-SMLC to the eNB; details on the actual information are pending RAN2 and SA3 (but further checking should be done by RAN3).

Proposal 2: Define an appropriate LPPa procedure (e.g. GNSS Assistance Information Exchange) to support the exchange of information from the E-SMLC to the eNB.

Proposal 3: The E-SMLC initiates the Class 1 GNSS Assistance Information Exchange procedure.

Proposal 4: Support sending an optional IE (“start” / “stop”) from the E-SMLC to signal that the eNB should start / stop broadcasting assistance data.

Proposal 5: In its reply to the E-SMLC, the eNB should be able to report which part(s) of the assistance information it was not able to configure for broadcasting.
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� RAN2 is currently discussing whether to specify a single SIB or multiple ones for this functionality.





