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1. 
Introduction
During the email discussion on the Running LPP CR for RTK positioning support, a number of issues were raised by individual companies [1]. Contributions proposing solutions for each of these open issues were discussed at RAN2#101 and RAN2#101bis [2], [3], [4], [9], [10], [11] and a number of agreements have been made, as summarized in the session report [5] and [8]. These agreements are implemented in _v7 of the running LPP CR [6].

This contribution provides the updated issues list for the running LPP CR for RTK GNSS Positioning. 

2. 
Issues List
The updated issues list is shown below. 
The following colour coding is used in the table below:

- green: The issue is considered resolved.

- yellow: There have been some agreements made, but a solution is still required.

-  no colour: The issue is still open/not yet discussed.
	Issue #
	Description
	Possible Solution(s)
	Status at RAN2#101bis

[5]
	Status at RAN2#102

[8]

	1-1
	A "High Accuracy 3D Position" GAD shape (or shapes) seems needed in 3GPP TS 23.032.
The current proposal in the latest draft may need to be enhanced/replaced.

Possibility/impact of defining new GAD shapes in LPP only should be evaluated.
	RAN2 should come up with an octet string proposal, and send LS to SA2. 

	Define the details of the new GAD shapes and provide the RAN2 recommendation to SA2 for inclusion in TS 23.032.
Email discussion [101#77][LTE/Positioning] GAD Shape recommendations (Nokia).
	LS was sent to SA2 summarizing RAN2 requirements (R2-1806309).
Issue resolved, but LPP may require some small updates once SA2 work on 23.032 is complete (e.g., name of the new GAD shape(s), etc.).

	1-2
	Positioning Instructions for HA GNSS. E.g., how to request use of RTK/PPP? Additional request needed for UE-assisted (in addition to adrMeasReq)?
	· Finer granularity in the GNSS‑PositioningInstructions instead of a single ha-GNSS-Req flag.

· Finer granularitity in QoS (horizontal/vertical accuracy). 
	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.
	Same situation as #1-1:

Issue resolved, but LPP may require some small updates once SA2 work on 23.032 is comlete.

	1-3
	UE capabilities and assistance data sub-sets for different RTK/PPP service levels.

Capability of assistance data supported by the target. 
	· Follow the existing principle of AssistanceDataSupportList.

· Group certain assistance data elements into service level: E.g., assistance data mandatory for RTK OSR, Network-RTK, PPP, etc.
· No capability for assistance data, but instead RTK, PPP, etc. capabilities.
	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.

Assistance data for different RTK service levels are summarized in 36.305 [7].
	

	1-4
	Response Time of max. 128 seconds may not be enough for ambiguity reolution.
	· Add a new ResponseTime field

· Change the units to minutes of existing field when HA GNSS is requested.
	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.
	

	1-5
	Periodic Reporting: The UE has to send a report at the requested interval. This usually means that the first N reports are empty. However, for RTK, N may be quite large. 
	· UE could report any location result obtained before ambiguity resolution. E.g., the locationSource may be used to indicate HA GNSS or not. 
	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.
	Keep the agreement to distinguish high accuracy from conventional GNSS.  No finer distinction. 

	1-6
	antennaDescription field in IE GNSS‑RTK‑ReferenceStationInfo is proposed to be optional present. Is this information always needed, or needed at all? 
	
	ReceiverAndAntennaDescription changed to AntennaDescription and formed of two fields, namely antennaDescriptor and antennaSetupID. In addition, the IGS naming convention has been added to the IE description.
Remove antennaSerialNumber, receiverTypeDescriptor, receiverFirmwareVersion, receiverSerialNumber.  
antennaDescriptor and antennaSetUpID were previously agreed to be included in the AntennaDescription structure; FFS whether to keep them.
	antennaDescriptor and antennaSetUpId are mandatory; the range of antennaSetUpId can be reduced to { present, absent }, with details to be determined in the next revision of the CR.

	1-7
	Encoding of alphanumeric characters (currently proposed as VisibleString). 

Should we limit the number of characters to 31?
	· RTCM uses 8 bit characters, ISO 8859-1 (not limited to ASCII)


	
	

	1-8
	Indication of "Data Not Available": RTCM 2’s complement integer specify that the lowest negative integer indicates "Data Not Available". Is this needed for LPP?
	· Add to each field description.

· Data should not be provided if not available.
	
	

	1-9
	Definition of Pseudorange, Phaserange, Phaserangerate, etc.
	- Could be added to LPP and/or Stage 2. 
	Included in Stage 2 [7]
	

	1-10
	RTCM MSM7 is essentially a super-set of MSM1-MSM6. The differences between MSM1-MSM7 are the elements included (sub-set), and the resolution of (some) elements. 

The current draft supports MSM7 only. 

· Is there an advantage of explicitely supporting lower resolution data fields? 

· Is there a need to provide a sub-set of the MSM7 data? 
	· Explicit lower resolution data fields may require additional assistance data elements (but the data could always be provided with the higher resolution elements as well). 

· Fields in GNSS-RTK-Observations could be made OPTIONAL/conditional to mimic MSM1-MSM6 subsets. 
	Support provision of sub-sets of MSM7 by making optional/conditional the appropriate fields (integer milliseconds and range rate) in GNSS-RTK-Observations IE
	

	1-11
	RTCM Message Type 1006 provides the height of

the ARP above a survey monument. Is this needed in LPP?
	· Add the height above survey monument to IE GNSS-RTK-ReferenceStationInfo.
	The antenna height field is added to GNSS-RTK-ReferenceStationInfo IE.
	

	1-12
	Is there a need to extend GNSS-AuxiliaryInformation IE (e.g., for other GNSSs)? Is the “GNSS Cell Mask” correctly represented by GNSS-AuxiliaryInformation IE?
	· At least the introduction text of IE GNSS‑AuxiliaryInformation seems to require some updates to include the new Assistance Data Elements.
	
	

	1-13
	GNSS RTK Station Coordinates do not contain any uncertainty, and are expressed differently to the UE measurement report (HighAccuracy3Dposition). Also, the MAC Auxiliary Station Coordinates are expressed differently. Should this be aligned?
	· Use either x-y-z or lat-long-alt format for coordinates.

· Add an uncertainty to the station coordinates.
	Add reference station uncertainty fields in the assistance data as OPTIONAL fields.
	Same situation as #1-1:

Issue resolved, but LPP may require some small updates once SA2 work on 23.032 is comlete.

	1-14
	The Reference Station ID is defined as INTEGER 0‑4095. This does not seem sufficient as a global ID in a large network (or in multiple networks).
	· Extend the value range.

· Add additional fields to indicate e.g., service provider, etc. (like “mcc+mnc+ci”).
	The reference station IDs need to be unique.  FFS how to do it.
	The referenceStationID is increased to 16 bits.
Additional field for the visible string as an optional field.

	1-15
	Sign convention of the ADR measurement (positive/negative sign) needs to be revisited/checked (adrSign field in GNSS-MeasurementList).
	
	
	Report ADR measurements according to Option 1.  (ADR is reported as the estimated value of ∅_n, including the sign.)

	1-16
	Epoch time in GNSS-RTK-Observations: Currently proposed to be provided in GNSS-ReferenceTime, similar to GNSS-AcquisitionAssistance. However, this may not work for the GNSS-RTK-Observations since GNSS-ReferenceTime is valid at UE location (not reference station location).
	- Add the epoch time directly to GNSS-RTK-Observations (as in the RTCM message types).
	Add the epoch time (GNSS-SystemTime) to the IE GNSS-RTK-Observations.
	

	2-1
	subNetworkID: 

- Interpretation of value 0 needed in LPP field description?

- Optional or Mandatory present?

- Conditional present, with absence meaning 0?

- Description of integer ambiguity leveling needed (e.g., in LPP and/or Stage 2)?
	
	Add a stage-2 definition to describe the subnetwork concept. 
	

	2-2
	Signal generation from the reference stations should be in compliance to RTCM spec. Is there a need for any explicit statement in LPP, or is the reference to RTCM spec sufficient? Should this be added to Stage 2 description?
	
	Add a clarifying text in stage 2 to refer to the RTCM definitions of signal generations.
	

	2-3
	networkID:

Is the RTCM definition sufficient? Should the ID be globally unique, or UE specific?
	
	See Issue #1-14
	networkID will be left as it is (no extension)

	2-4
	General:

An update to Stage 2 is needed. This may also address some comments/issues raised in this email discussion report (e.g., grouping of assistance data IEs for a particular RTK service, broadcast scheduling recommendation, reference station signal generation, etc.).
	
	Stage 2 is available [7]
	

	3-1
	signal-and-tracking-mode-ID:

- can this be replaced by GNSS-SignalID?

- which signals are missing in signal-and-tracking-mode-ID and/or GNSS-SignalID?

- can the signals in GNSS-SignalID be used for the FFS in signal-and-tracking-mode-ID?
	
	signal-and-tracking-mode-ID is replaced by GNSS-SignalID.
	

	3-2
	(Existing) GNSS-SignalID:

Some existing signals are not precisely specified, and therefore, may be duplicated by some of the newly added signals. E.g., existing GPS L1C could mean L1C(P), L1C(D) and/or L1C(D+P). Is it possible to better define and re-use the existing signals in GNSS-SignalID? 
	
	Extend GNSS-SignalID rather than changing the legacy signals.
	

	3-3
	Is the “BDS toe Modulo” needed when GNSS-ID is BDS?
	BDS toe Modulo:

0 – 8184 
(8 seconds resolution)
BDS ephemeris reference time toe modulo 8192
	
	No need to provide BeiDou time of ephemeris field.

	3-4
	ssr-ProviderID/ssr-SolutionID:

- What is the purpose of this ID?

- Do we need this in LPP?

- If needed, should the ID be managed by RTCM or RAN2?
	
	Remove ssr-ProviderID/ssr-SolutionID from LPP (pending future decisions on SSR). 
	

	3-5
	Common IEs:

epochTime, ssrUpdateInterval, iod-ssr, ssr-ProviderID, ssr-SolutionID, all seem to be repeated in multiple IEs. Should we define it as a separate IE (either each of the field or these fields together as a set)?
	
	
	Obsolete, since ssr-ProviderID/ssr-SolutionID has been removed (#3-4)

	4-1
	The periodic assistance data delivery procedure requires further dicussion/input contributions.
Also, the need for a procedure should be further discussed/decided (e.g., support via broadcast may be sufficient). 
	
	Confirm the introduction of the periodic assistance data via LPP for the GNSS RTK assistance data. 
	

	4-2
	Applicability of the new assistance data for all GNSSs supported in LPP: Should some new assistance data only be applicable to a subset of the GNSSs (e.g., GPS or GLO only)?
	
	
	Applicability of assistance data to all GNSS will be taken into account in the next running CR. 
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