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1 Introduction

In RAN2#101[1], there was some discussion on the topic of GNSS positioning enhancements. Based on the discussion, some agreements were achieved as follows. 
· Support provision of sub-sets of MSM7 by making optional/conditional the appropriate fields (integer milliseconds and range rate) in GNSS-RTK-Observations IE.

· Add antenna height field to GNSS-RTK-ReferenceStationInfo IE as an optional field.

· Use GNSS-SignalID as a replacement for signal-and-tracking-mode-ID.

· Extend GNSS-SignalID rather than changing the legacy signals.
· RAN2 should define the details of the new GAD shapes and provide the RAN2 recommendation to SA2 for inclusion in TS 23.032.
· Add additional horizontal and vertical accuracy fields to the QoS IE with finer resolution. The definition/accuracy-code should be the same as for the new GAD shapes in TS 23.032 (Proposal 1).

· Add a unit field to the ResponseTime and ResponseTimeNB IEs, applicable to both, time and responseTimeEarlyFix to indicate a time resolution of 10 seconds, together with corresponding capabilities.

· Add an additional entry to the LocationSource IE to indicate whether HA GNSS has been used by the target device or not.  Granularity of the flag is FFS.
· Add a new ha-gnss-Modes field to the IE A-GNSS-ProvideCapabilities to indicate to the location server the HA GNSS mode(s) supported by the target device.

· The reference station IDs need to be unique.  FFS how to do it.

· Add the epoch time (GNSS-SystemTime) to the IE GNSS-RTK-Observations.
· Remove antennaSerialNumber, receiverTypeDescriptor, receiverFirmwareVersion, receiverSerialNumber.  antennaDescriptor and antennaSetUpID are FFS.
· Add reference station uncertainty fields in the assistance data as OPTIONAL fields.

· Add a stage-2 definition to describe the subnetwork concept.

· Add a clarifying text in stage 2 to refer to the RTCM definitions of signal generations.

· Remove ssr-ProviderID/ssr-SolutionID from LPP (pending future decisions on SSR).

Along with the agreements some open issues were also captured. In this paper, we will further discuss the open issues and give our considerations.
2 Discussion
· Granularity of the flag in LocationSource
In RAN2#101, it has agreed to introduce an additional entry HA GNSS to the locationSource IE and whether to split it to finer granularity is a left over open issue. Currently, the there are mainly 2 high accuracy GNSS methods, namely RTK and PPP. RTK belongs to observation space representation (OSR) and PPP belongs to state space representation (SSR). They use different kinds of assistance data and methods to implement high accuracy. So they should be 2 separate entries in the locationSource IE as follows, which can provide the specific positioning technology.
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Proposal 1: Add entries RTK and PPP to the LocationSource IE to indicate the specific HA GNSS technology used by UE. 
· Unique Reference station ID
The Reference station ID is used to indicate the source of the assistance data. It should be unique as agreed in last meeting. Currently, the Reference Station ID is defined as INTEGER 0..4095 (i.e. 12bits), which is hardly a global ID. There are some options to extend the ID:
Option 1: PLMN ID + the current Reference station ID.

Option 2: extend the value range of the current Reference station ID

It is not reasonable to use PLMN ID as the reference station may not belong to any PLMNs and it would be simpler to just extend the reference station ID. 

The value range can refer to the Global eNB ID, i.e. 44bit. Since the density of eNBs should be much higher than that of the reference stations, 44bit is enough to uniquely identify a global reference station ID.

Proposal 2: Extend the value range of the referenceStationID field to (0, 244).
· antennaDescriptor and antennaSetUpID
Whether to include antennaDescriptor and antennaSetUpID depends on their necessity and benefits. The antennaDescriptor follows the International GPS Service (IGS) Central Bureau convention. When the antennaDescriptor set to  ‘ADVNULLANTENNA’, the UE will not perform additional antenna corrections. When the antennaDescriptor is set to the official unique name defined in the IGS convention, the UE will perform the antenna phase center corrections according to the IGS antenna database [2]. In this case, the antennaDescriptor is helpful to reduce biases in measurements and improve positioning accuracy, so it can be included in the assistance data. 
The definition of antennaSetUpID is stated in RTCM: “A parameter for use by the service provider to indicate the particular reference station-antenna combination. The number should be increased whenever a change occurs at the station that affects the antenna phase center variations”. It is used to indicate to the UE if a change has happened to the reference station, so that the UE can check whether antenna phase center variation in use is still valid. So it is only a change indication, the UE still need perform positioning continuously. It does not have much value on the positioning performance, and therefore can be removed.
Proposal 3: Keep the antennaDescriptor and remove the antennaSetUpID in the running CR. 
3 Conclusion

In this contribution, we discussed some of the open issues and some proposals are listed as following. 
Proposal 1: Add entries RTK and PPP to the LocationSource IE to indicate the specific HA GNSS technology used by UE. 
Proposal 2: Extend the value range of the referenceStationID field to (0, 244).

Proposal 3: Keep the antennaDescriptor and remove the antennaSetUpID in the running CR. 
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