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Introduction
This email discussion addresses the following contribution about a correction to add information corresponding to the NMEA GGA string to HA-GNSS reporting.

	R2-2206329 (revision of R2-2205845)
	Remaining details for high-precision GNSS reporting
	ESA, Ericsson, Deutsche Telecom, T-Mobile USA, Swift Navigation, Hexagon, MediaTek Inc., u-blox



· [AT118-e][628][TEI17] NMEA GGA string for HA-GNSS reporting (Ericsson)
      Scope: Discuss the contribution in R2-2205845 and determine if a CR is agreeable.
      Intended outcome: Agreed CR (without CB if possible)
      Deadline:  Tuesday 2022-05-17 1800 UTC

The email discussion is in two phases, where the first phase ends Friday 2022-05-13 1800 UTC.
The email discussion comments have been considered and an agreeable CR is prepared in draft R2-2206444, considering and correcting all provided comments from the first phase. In the second phase, the focus is on the CR and the second phase ends Tuesday 2022-05-17 0800 UTC. 
	Contact Information

	Company
	Contact: Name (E-mail)

	Intel
	Yi.guo@intel.com

	Huawei, HiSilicon
	yinghaoguo@huawei.com

	ESA
	florin-catalin.grec@esa.int

	Apple
	Sasha Sirotkin <ssirotkin@apple.com>

	CATT
	lijianxiang@catt.cn

	Swift Navigation
	grant@swiftnav.com

	
	

	
	

	
	

	
	

	
	




Discussion
The 3GPP-based high precision GNSS has been leveraged by the RTCM work when introducing support for  OSR in Rel 15. RTCM distribution is based on NTRIP signalling, where NMEA GGA strings are used to provide device feedback with position estimate and quality and positioning details (no of satellites used, dilution of precision, quality indicator for position fix and age of assistance data). In 3GPP, location information feedback in terms of position estimates and quality is handled by the LPP CommonIEsProvideLocationInformation IE, with the possibility to add specific information per positioning method. For GNSS, this is handled via the GNSS-LocationInformation IE which optionally for capable devices could be hosting the positioning details. The contribution [1] R2-2206329 suggests that the remaining positioning information from the NMEA GGA string is added to the GNSS-LocationInformation IE.
Question 1. The contribution [1] is signed and co-signed by ESA, Ericsson, Deutsche Telecom, T-Mobile USA, Swift Navigation, Hexagon, MediaTek Inc., u-blox. In addition to these companies, do you support the addition of the remaining positioning information from the NMEA GGA string (no of satellites used, dilution of precision, quality indicator for position fix and age of assistance data) to the LPP GNSS-LocationInformation IE?
	Company
	Yes/No
	Comments

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ESA
	Yes
	

	Apple
	Yes
	

	Qualcomm
	No
	This is a late and unmotivated proposal with unclear benefits. It is completely unclear what a server is supposed to do with this information and why this is "missing information". Most implementations support NMEA and/or the 3GPP AT commands for testing, verification, etc. anyhow, but LPP is a positioning protocol.
 
In particular, the proposed "fix quality indicator" in GNSS-LocationInformation includes the following:

· 0 = Invalid, no position available.
There is LPP error handling defined, and in the case of "no fix" is available no GNSS-LocationInformation can be provided. However, with the proposal it seems the target device would now be required to report a GNSS-LocationInformation even in the case "no position available" (to include the HA-GNSS-Metrics-r17). It is unclear what GNSS-LocationInformation should be provided if no position is available, and which benefit this provides. 

· 1 = Autonomous GPS fix, no correction data used.
· 2 = DGPS fix, using a local DGPS base station or correction service such as WAAS or EGNOS.
· 3 = PPS fix
· 4 = RTK fix
· 5 = RTK Float
· 6 = Estimated fix (dead reckoning).
This seems to propose that a UE is allowed to select the positioning method and/or mode autonomously. E.g., if UE-based GNSS is requested, the UE is allowed to use "Autonomous GPS fix" (e.g., NMEA string supports GPS only).
It seems the proposal is even that a UE can select a non-3GPP defined positioning method (like WAAS/EGNOS correction services or "dead reckoning"). This needs to be clarified in e.g., Stage 2 as well, and should then not be restricted to this set of non-3GPP methods only.

· 7 = Manual input mode.
· 8 = Simulation mode.
It seems the contribution [1] proposes that a UE/user can enter a location estimate manually or via some undefined simulation mode. This seems to have serious impacts on e.g., regulatory services. 

age
This field specifies the age of the used assistance data for HA GNSS, scale factor 0.1 seconds.
This is also completely unclear and seems to introduce new UE requirements. It is unclear how a UE should determine the age of the used assistance data, and which assistance data are meant. I.e., individual assistance data may have a wide range of "age" (e.g., GNSS-ReferenceLocation or GNSS-IonosphericModel may be "very old" compared to the proposed scale factor of 0.1 seconds). A UE seems now be required to time stamp received assistance data with 0.1 seconds granularity. The benefit of all this is completely unclear (the network is providing the assistance data to the UE and should know its age). 

nrofUsedSatellites
hdopi
pdopi
Similar to the above, the purpose of this information reporting is unclear. A UE reports a location estimate according to the requested QoS. If a location server would like to know more information of the position calculation function (e.g., for debugging purposes, comparing different UE implementations, etc.), it can use UE-assisted mode. But LPP is a positioning protocol, not a testing/debugging protocol.

	CATT
	Not clear
	What’s the reference file if the IE HA-GNSS-Metrics is introduced? Usually we review the reference file and make the decision how to capture the data. Not sure how 3gpp captures the data defined by National Marine Electronics Association (NMEA).

  Proposal 2	Add GNSS-LocationInformation attributes based on NMEA-GGA attributes number of detected/used satellites, satellite geometry in terms of dilution of precision, and positioning engine location estimate classification  



	[bookmark: _Hlk103320374]Ericsson
	Yes
	In response to CATTs comment. We agree that this reference is missing. The reference is:
[x] NMEA standard 0183, Version 4.11, November 2018

and the reference could be made similar to how RTCM references are made like:

–	HA-GNSS-Metrics
The IE HA-GNSS-Metrics is included by the target device when GNSS positioning metrics associated to a location estimate is provided to the location server. The parameters provided in IE HA-GNSS-Metrics are used as specified for sentence type GGA in [x].



	Ericsson
	Yes
	Most companies have seen the benefits of this information, which is standard feedback from GNSS receivers. In response to Qualcomms question about motivation – it is highly relevant for an operator to assess the service behavior of a provided service.

For devices from which it is legitimate to request obtain location information, it is natural to also obtain high accuracy GNSS details if this is a provided service. Parameters such as number of satellites and DOP are interesting even though they change over for time also for specific locations, since it can explain a certain fix quality and enable to operator to understand the overall performance in a region, for example as input to a process to decide where to complement with 5G positioning.

Age is not always possible to determine for the server, for example in the case when assistance data has been provided via broadcast, while the location information feedback is provided via unicast. Therefore, it is also a natural part. For use of the age field, it could be good to clarify that it concerns the age of the latest used AD for HA GNSS (also with the scale factor mistake corrected, see Q2 below). 

age
This field specifies the age of the most recent used assistance data for HA GNSS, scale factor 0.1 seconds.


Regarding the set of GNSS fix quality information, the listed set of indicators is directly adopted from the NMEA 0183 standard, and it is natural that this serves as a baseline for the LPP correction. However, it can be good to separate these indicators in one subset that is seen as obvious and one subset that can be seen as questionable, either because it is covered by other parts of LPP already. In those cases, it could be clarified in the specification text.

In our view, this is the obvious indicator subset

· 1 = Autonomous GPS fix, no correction data used.
· 2 = DGPS fix, using a local DGPS base station or correction service such as WAAS or EGNOS.
4 = RTK fix
· 5 = RTK Float

and could be represented by an ENUMERATED such as:

	fixq-r17					ENUMERATED (HA-GNSS-AD-unused, DGNSS-fix, RTK-fix, RTK-float, ...},



	vivo
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	



In summary, there are 12 companies supportive, 1 company (CATT) is missing a reference to the NMEA specification (reference provided in a later comment by Ericsson), 1 company (Qualcomm) not supportive raising a set of questions regarding some GNSS fix quality indicator options, the need for the age field and the motivation (addressed by a later comment from Ericsson, suggesting to only include a subset of the GNSS fix quality indicators, providing a motivation and clarification for the age field and an overall motivation). 
Question 2. Any technical comments to the text proposal to TR 37.355 in R2-2206329?
	Company
	Comments

	Intel
	Editorial issues:
nrofUsedSatellites-r17 should be nrOfUsedSatellites-r17

ha-GNSS-MetricsReq
This field, if present, indicates that any location estimate provided by the target device should be reported with GNSS positioning metrics---- full stop is missing. 

ha-gnss-MetricsSupport
This field specifies that high accuracy GNSS positioning metrics are supported by the target device ---- full stop is missing. 



	Huawei, HiSilicon
	Since this is a TEI17 CR, there should be a tag for it attached to the title of the CR according to previous agreement in RANP. 

	Apple
	Some editorials:
1) The acronym “HA” is used, e.g. in “This field specifies the age of the used assistance data for HA GNSS, scale factor 1 seconds”. Is the acronym defined somewhere? 
2) Suggest adding “high accuracy” (or “HA”) to “This field, if present, indicates that any location estimate provided by the target device should be reported with GNSS positioning metrics”.

	CATT
	Being short of reference file.

	Ericsson
	Agree with the above suggested editorials

In addition, we note that there is a mistake with the age scale factor, which shall be 0.1 seconds:

age
This field specifies the age of the used assistance data for HA GNSS, scale factor 0.1 seconds.

	vivo
	1. “ GNSS-LocationInformation field descriptions” should be “ HA-GNSS-Metrics field descriptions”.
2. “ with same encoding as hdopi” should be “ with the same encoding as the hdopi field.”
3. “ scale factor 1 seconds” should be “ scale factor 1 second”.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



The review comments, identifying some mistakes in the test proposal, have been corrected in the draft CR according to the below summary:

	Company
	Comment
	Correction/comment

	Intel
	nrofUsedSatellites-r17 should be nrOfUsedSatellites-r17
	Corrected

	Intel
	ha-GNSS-MetricsReq
This field, if present, indicates that any location estimate provided by the target device should be reported with GNSS positioning metrics---- full stop is missing. 
	Corrected

	Intel
	ha-gnss-MetricsSupport
This field specifies that high accuracy GNSS positioning metrics are supported by the target device ---- full stop is missing. 
	Corrected

	Huawei, HiSilicon
	Since this is a TEI17 CR, there should be a tag for it attached to the title of the CR according to previous agreement in RANP. 
	Considered
We have added a tag [HR-GNSS-NMEA] to the CR name]

	Apple
	The acronym “HA” is used, e.g. in “This field specifies the age of the used assistance data for HA GNSS, scale factor 1 seconds”. Is the acronym defined somewhere? 
	Corrected

The acronym has been used in other fields and IEs to represent high accuracy for GNSS and also in general, such as ha-GNSS-Req, ha-GNSS-modes, HA-EllipsoidPointWithScalableUncertaintyEllipse-r16, ha-location3D-r16

The field description has been changed to use the spelled out “high accuracy” instead


	Apple
	Suggest adding “high accuracy” (or “HA”) to “This field, if present, indicates that any location estimate provided by the target device should be reported with GNSS positioning metrics”.
	Corrected

	CATT
	Being short of reference file.
	Corrected

[bookmark: _Hlk103420152][x] NMEA standard 0183, Version 4.11, November 2018

and the reference could be made similar to how RTCM references are made like:

–	HA-GNSS-Metrics
[bookmark: _Hlk103420200]The IE HA-GNSS-Metrics is included by the target device when GNSS positioning metrics associated to a location estimate is provided to the location server. The parameters provided in IE HA-GNSS-Metrics are used as specified for sentence type GGA in [x].


	Ericsson
	age
This field specifies the age of the used assistance data for HA GNSS, scale factor 0.1 seconds.
	Corrected


	vivo
	1. “ GNSS-LocationInformation field descriptions” should be “ HA-GNSS-Metrics field descriptions”.
	Corrected


	vivo
	2. “ with same encoding as hdopi” should be “ with the same encoding as the hdopi field.”
	Corrected

	vivo
	3. “ scale factor 1 seconds” should be “ scale factor 1 second”.
	Corrected

	Qualcomm
	In particular, the proposed "fix quality indicator" in GNSS-LocationInformation includes the following:

· 0 = Invalid, no position available.
There is LPP error handling defined, and in the case of "no fix" is available no GNSS-LocationInformation can be provided. However, with the proposal it seems the target device would now be required to report a GNSS-LocationInformation even in the case "no position available" (to include the HA-GNSS-Metrics-r17). It is unclear what GNSS-LocationInformation should be provided if no position is available, and which benefit this provides. 

· 1 = Autonomous GPS fix, no correction data used.
· 2 = DGPS fix, using a local DGPS base station or correction service such as WAAS or EGNOS.
· 3 = PPS fix
· 4 = RTK fix
· 5 = RTK Float
· 6 = Estimated fix (dead reckoning).
This seems to propose that a UE is allowed to select the positioning method and/or mode autonomously. E.g., if UE-based GNSS is requested, the UE is allowed to use "Autonomous GPS fix" (e.g., NMEA string supports GPS only).
It seems the proposal is even that a UE can select a non-3GPP defined positioning method (like WAAS/EGNOS correction services or "dead reckoning"). This needs to be clarified in e.g., Stage 2 as well, and should then not be restricted to this set of non-3GPP methods only.

· 7 = Manual input mode.
· 8 = Simulation mode.
It seems the contribution [1] proposes that a UE/user can enter a location estimate manually or via some undefined simulation mode. This seems to have serious impacts on e.g., regulatory services. 

	Corrected

Qualcomm considers some GNSS fix quality indicators not well defined by 3GPP or associated with other positioning methods than GNSS in LPP. Therefore, a suggested compromise is to reduce the fix quality indicators to a subset:

[bookmark: _Hlk103420401]	fixq-r17					ENUMERATED (HA-GNSS-AD-unused, RTK-fix, RTK-float, ...},


· HA-GNSS-AD-unused corresponds to a GNSS positioning fix without using high accuracy GNSS assistance data
·  RTK-fix corresponds to a high accuracy GNSS positioning fix based on a carrier phase range solution with integer ambiguities
· RTK-float corresponds to a high accuracy GNSS positioning fix based on a carrier phase range solution with floating point ambiguities



	Qualcomm
	age
This field specifies the age of the used assistance data for HA GNSS, scale factor 0.1 seconds.
This is also completely unclear and seems to introduce new UE requirements. It is unclear how a UE should determine the age of the used assistance data, and which assistance data are meant. I.e., individual assistance data may have a wide range of "age" (e.g., GNSS-ReferenceLocation or GNSS-IonosphericModel may be "very old" compared to the proposed scale factor of 0.1 seconds). A UE seems now be required to time stamp received assistance data with 0.1 seconds granularity. The benefit of all this is completely unclear (the network is providing the assistance data to the UE and should know its age). 

	Corrected

Motivation has been provided in comment and a clarification has been added in the field description that this concerns the most recent used part of the high accuracy GNSS AD

age
This field specifies the age of the most recent used assistance data for HA GNSS, scale factor 0.1 second.


	
	
	

	
	
	

	
	
	



All the raised comments by companies have been corrected when updating the text proposal for the draft CR R2-2206444, which is considered agreeable.
Discussion, phase 2
This email discussion concerns including the remaining fields from the NMEA GGA sentence with location estimates and uncertainty from capable devices. In the first phase, this was supported by ESA, Ericsson, Deutsche Telecom, T-Mobile USA, Swift Navigation, Hexagon, MediaTek Inc., u-blox, Intel, Huawei, HiSilicon, Apple, CATT and vivo. 
All provided comments to the original text proposal has been considered and corrected in the draft CR R2-2206444.
Question 3. Any comments to the draft CR R2-2206444?
	Company
	Comments

	Qualcomm
	· The Reason for Change needs to be clarified.
It just states that "three parts [of NMEA GGA sentences] are not yet represented – number of satellites used, dilution of precision and GNSS positioning fix quality indicator " but does not state any reason why this is needed. The CR does not support the NMEA GGA sentences anyhow, as copied below:

[image: ]
· The "Consequences if Not approved" state:
"The full scope of the NMEA GGA sentence cannot be reported by capable devices high accuracy GNSS location estimate reporting".
With this CR, "the full scope of the NMEA GGA sentence" can still not be reported (which seems to be the objective).
· If the ha-gnss-v1510 bit in the LPP LocationSource is too coarse for some reason, the proposed "RTK-fix" and "RTK-float" fix should be added to the LocationSource. 
· The purpose and UE requirements for the "age of assistance data" has still not been clarified. It seems useless if the UE reports the "the most recent used assistance data for high accuracy GNSS" without defining what these assistance data are. E.g., if the RTK corrections are 1 second old, but the ephemeris used is 12 hours old, a UE would report an age of 1 second. It is unclear what an LMF should do with this information. Such an "age" indicator is also not supported in the NMEA GGA sentences above and therefore, should be deleted.
· Number of used satellites: Unclear why this is specific to HA-GNSS. Obviously, GNSS works since Rel-9 without this information, so the need for this "improvement" for HA-GNSS must be clarified. 
· HDOP: Unclear why this is specific to HA-GNSS. Obviously, GNSS works since Rel-9 without this information, so the need for this "improvement" must be clarified.
· PDOP information: Seems not supported in the NMEA sequence either, therefore, should be deleted as well.


	Ericsson
	Comments to the questions provided by Qualcomm above.

1. The Reason for Change needs to be clarified.
It just states that "three parts [of NMEA GGA sentences] are not yet represented – number of satellites used, dilution of precision and GNSS positioning fix quality indicator " but does not state any reason why this is needed.
a. Suggested new Reason for Change: 
Support for high accuracy GNSS was introduced in Rel 15 and has been enhanced in Rel 16 and 17. It was leveraged by NTRIP/RTCM distribution and representation, where NMEA GGA sentences are used to report high accuracy GNSS performance. The parts representing the location estimate and its uncertainty have already been represented in 3GPP LPP, but some parts are not yet represented – number of satellites used, dilution of precision, GNSS positioning fix quality indicator and age of used assistance data for HA GNSS – all attributes that are relevant for high accuracy GNSS devices to report to assess performance..

In cases when it is legitimate for LMF to obtain position estimates based on high accuracy GNSS from the device, it is typically as part of an offered service in a use case. With these additional fields from the de facto standard NMEA GGA, the LMF is more precise in analyzing the provided positioning service. DOP provides information about the geometry of the positioning problem in terms of how the used satellites are lined up, and it is highly relevant to analyze the provided positioning performance accordingly. If the position estimates that are self-assessed as less accurate by the device also are provided with a poor DOP, then the underlying reason for poor performance is better understood. Same thing if the number of used satellites is low. It is also possible for the operator to analyze the overall situation in a region based on crowd sourced data to identify parts of a service area where high accuracy GNSS is not alone providing sufficient performance, and thereby indicate a part of the service area where outdoor 5G positioning build-out could be considered.
 
The ability to maintain an integer or floating point ambiguity solution to the carrier measurements is also seen as an important quality and performance assessment that is an important and de factor standard performance metric  
2. The CR does not support the NMEA GGA sentences anyhow, as copied below.
a. We think that the additional fields in the CR are the ones that are currently missing. Time stamp is already supported in LPP, Lat, Long, altitude, geoidal separation are also represented by LPP location estimate, differential reference station ID could be the exception, but that is known as part of the device context at LMF. The rest are the ones that are suggested to be added
3.  The "Consequences if Not approved" state: "The full scope of the NMEA GGA sentence cannot be reported by capable devices high accuracy GNSS location estimate reporting". With this CR, "the full scope of the NMEA GGA sentence" can still not be reported (which seems to be the objective).
a. OK, a better formulation would be “The GNSS industry standard performance metrics in terms to NMEA GGA information cannot be reported – parameters that are important for LMF to disclose the positioning performance with the provided A-GNSS assistance data”
4. If the ha-gnss-v1510 bit in the LPP LocationSource is too coarse for some reason, the proposed "RTK-fix" and "RTK-float" fix should be added to the LocationSource. 
a. Disagree – the three suggested quality fix indicators HA-GNSS-AD-unused, RTK-fix and RTK-float all represents different positioning engine states for the same location source HA GNSS.
5. The purpose and UE requirements for the "age of assistance data" has still not been clarified. It seems useless if the UE reports the "the most recent used assistance data for high accuracy GNSS" without defining what these assistance data are. E.g., if the RTK corrections are 1 second old, but the ephemeris used is 12 hours old, a UE would report an age of 1 second. It is unclear what an LMF should do with this information. Such an "age" indicator is also not supported in the NMEA GGA sentences above and therefore, should be deleted.
a. The age field is still industry standard in this context. The example with ephemeris is not representative, since the device can retrieve this information from the satellite navigation message if not provided/updated as part of the assistance data, while the provided HA GNSS AD cannot be obtained separately by the device. Since the AD epoch is provided by the data feed and there can be several contributions to the delay of the AD before it becomes available for the device, this represents a n adequate e2e age metric.
6. Number of used satellites: Unclear why this is specific to HA-GNSS. Obviously, GNSS works since Rel-9 without this information, so the need for this "improvement" for HA-GNSS must be clarified. 
a. The value of the information about the number of used satellites is to better understand the positioning performance, something that could be natural together with periodic location information reporting from the device to LMF. Nr of used satellites is the number after the device has discarded some satellites for different reasons from using them when estimating the position and therefore represents information closely tied to the performance together with the DOP. It can be used to statistically identify parts of a service area where GNSS performance is inferior and therefore candidate for some 5G positioning deployment etc
7. HDOP: Unclear why this is specific to HA-GNSS. Obviously, GNSS works since Rel-9 without this information, so the need for this "improvement" must be clarified.
a. As above, this is also related to the ability to periodically report location information and can explain a certain positioning performance as well as identifying a region with inferior 
8. Indeed, yes, PDOP is not part of NMEA GGA, which only represents the horizontal DOP. However, 3D PDOP is a natural extension and therefore set as OPTIONAL. Maybe the field description could reflect some presence aspect, like “This field specifies the 3D position dilution of precision, with same encoding as the hdopi field. It is present if the device is able to determine a PDOP estimate, otherwise it is not present.
9. Regarding the comment ”Obviously, GNSS works since Rel-9 without this information, so the need for this "improvement" for HA-GNSS must be clarified”
a. OK, so you mean that it would be more reasonable to introduce not a specific HA-GNSS-Metrics IE, but a GNSS-Metrics IE, where the fields nrOfSatellitesUsed, hdopi and pdopi can be provided from devices that are not configured for HA GNSS but only using GNSS. That seem to be a reasonable change.

	Qualcomm
	Some comments to the statements kindly provided by Ericsson above:

1. "…it was leveraged by NTRIP/RTCM distribution and representation, where NMEA GGA sentences are used to report high accuracy GNSS performance..."
This is not our understanding. NMEA GGA sentences are not used to report high accuracy GNSS performance by NTRIP/RTCM. We are not aware that any RTCM standard reports a location estimate to a server. In the 3GPP terminology, RTCM deals only with "assistance data" definition and distribution. 

2. "…age of used assistance data for HA GNSS…"; "The age field is still industry standard in this context."
This is not our understanding. No age of assistance data is defined in NMEA or RTCM. As can be seen from the NMEA snippet in Qualcomm's response above, the age is referring to differential GPS data:
"Time in seconds since last SC104 Type 1 or 9 update, null field when DGPS is not used".
This is a clear and precise definition, which however, should not be needed in the 3GPP architecture, since the data are provided by an LMF/gNB (which should know the age). These types are the Rel-9 LPP GNSS-DifferentialCorrections (and unrelated to 3GPP HA-GNSS).

3. "…all attributes that are relevant for high accuracy GNSS devices to report to assess performance…"
We were asking for some evidence of this statement since our first response to this proposal. 
The device reports a HA location estimate, together with uncertainty (and possibly integrity information). It is unclear what an LMF is doing with this additional information after the fact (i.e., position has already been calculated/reported according to the requested QoS).

4. "Disagree – the three suggested quality fix indicators HA-GNSS-AD-unused, RTK-fix and RTK-float all represents different positioning engine states for the same location source HA GNSS."
"HA-GNSS-AD-unused" should not be an option if the location request was a HA-GNSS request. If so, it would belong to the target device error causes.
The suggestion was to add the HA-GNSS granularity to the LocationSource (where it naturally belongs to). I.e., if locationSource=HA-GNSS, additional bits can be allocated to the RTK variants, if needed.

5. "However, 3D PDOP is a natural extension"
Once we understand the reason/requirement for all this additional reporting, we may be able to judge what is a "natural extension". But we cannot tell without knowing how this (and other proposed) reporting helps improving something, where we even do not know the goal/target for improvement.

6. "OK, so you mean that it would be more reasonable to introduce not a specific HA-GNSS-Metrics IE,"
All what has been proposed as additional UE reporting is neither HA-GNSS nor GNSS specific (certainly, #SVs are GNSS-specific, but this would be equally applicable to e.g., WLAN #APs, #TRPs, etc. as well).

	 Ericsson
	Thanks for the discussion. Please find some comments below:

1. "…it was leveraged by NTRIP/RTCM distribution and representation, where NMEA GGA sentences are used to report high accuracy GNSS performance..."
This is not our understanding. NMEA GGA sentences are not used to report high accuracy GNSS performance by NTRIP/RTCM. We are not aware that any RTCM standard reports a location estimate to a server. In the 3GPP terminology, RTCM deals only with "assistance data" definition and distribution. 
- Here we have different understanding, see the NTRIP 1.0 specification, section 5.3: “If the <nmea> parameter is set to “1” (see Source-table section), the NtripCaster must receive at
least one NMEA GGA string to prepare the data and start sending. The NtripClient is allowed to
send more than one NMEA GGA string or NMEA strings of other type than GGA at any time.”

2. "…age of used assistance data for HA GNSS…"; "The age field is still industry standard in this context."
This is not our understanding. No age of assistance data is defined in NMEA or RTCM. As can be seen from the NMEA snippet in Qualcomm's response above, the age is referring to differential GPS data:
"Time in seconds since last SC104 Type 1 or 9 update, null field when DGPS is not used".
This is a clear and precise definition, which however, should not be needed in the 3GPP architecture, since the data are provided by an LMF/gNB (which should know the age). These types are the Rel-9 LPP GNSS-DifferentialCorrections (and unrelated to 3GPP HA-GNSS).
- Agree, this seems to be the explicit definition in NMEA, albeit several devices reports age relating to the most recently received HA GNSS message. Could be optional and provided on an availability basis? 

3. "…all attributes that are relevant for high accuracy GNSS devices to report to assess performance…"
We were asking for some evidence of this statement since our first response to this proposal. 
The device reports a HA location estimate, together with uncertainty (and possibly integrity information). It is unclear what an LMF is doing with this additional information after the fact (i.e., position has already been calculated/reported according to the requested QoS).
- If LMF requests HA GNSS metrics, then there is an interest in this information that provides other information that is not already represented by the position estimate such as the uncertainty. RTK fix/float/HA-GNSS-unused (or if it is better to use new location source categories) enables the LMF to gather statistics about the quality fix, possibly in relation to the uncertainty to assess the provided service in a region to a set of devices etc, something that is highly relevant if this service is part of a subscription. To further analyze the service behavior the LMF can identify sub regions where HA GNSS is not performing well and compare to the number of SVs used, to the age and to DOP. This helps LMF and furthermore the operator to assess the provided UE-based service – something that is vital is this is a paid service. To enable service level assessment automatically is something that operators have been pushing for since long in 3GPP.

4. "Disagree – the three suggested quality fix indicators HA-GNSS-AD-unused, RTK-fix and RTK-float all represents different positioning engine states for the same location source HA GNSS."
"HA-GNSS-AD-unused" should not be an option if the location request was a HA-GNSS request. If so, it would belong to the target device error causes.
The suggestion was to add the HA-GNSS granularity to the LocationSource (where it naturally belongs to). I.e., if locationSource=HA-GNSS, additional bits can be allocated to the RTK variants, if needed.
- OK, we can share that view. Actually, the location source “ha-gnss-v1510” is not specified in detail. This should be more specific. For example, “ha-gnss-v1510” could mean carrier phase integer ambiguity resolution for OSR as well as PPP, and we could add a separate location source floating point carrier phase ambiguity resolution for OSR as well as PPP 

LocationSource-r13 ::= BIT STRING {	a-gnss				(0),
									wlan				(1),
									bt					(2),
									tbs					(3),
									sensor				(4),
									ha-gnss-v1510		(5),
									motion-sensor-v1550 (6),
									dl-tdoa-r16 		(7),
									dl-aod-r16			(8),
									ha-gnss-float-r17	(9)
 } (SIZE(1..16))

With field description:
locationSource
This field provides the source positioning technology for the location estimate.
NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.
NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.
NOTE 3:	The location source ha-gnss-v1510 refers to high accuracy GNSS with converged carrier phase integer ambiguity resolution, while the location source ha-gnss-float-r17 refers to high accuracy GNSS with converging carrier phase floating point ambiguity resolution.

5. "However, 3D PDOP is a natural extension"
Once we understand the reason/requirement for all this additional reporting, we may be able to judge what is a "natural extension". But we cannot tell without knowing how this (and other proposed) reporting helps improving something, where we even do not know the goal/target for improvement.
- See comments to 3 above

6. "OK, so you mean that it would be more reasonable to introduce not a specific HA-GNSS-Metrics IE,"
All what has been proposed as additional UE reporting is neither HA-GNSS nor GNSS specific (certainly, #SVs are GNSS-specific, but this would be equally applicable to e.g., WLAN #APs, #TRPs, etc. as well).
- Yes, this discussion is only about GNSS. I agree that a good understanding of other UE-based positioning is also important, but that would be a different discussion.


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Discussion Phase 3
As a proposed way forward, we split the discussion in two parts:
1. Introduce a new location source ”ha-gnss-float-r17” to represent HA GNSS converging/floating point carrier phase ambiguity resolution, and clarify that the current location source “ha-gnss-v1510” represents HA GNSS converged/fix integer carrier phase ambiguity resolution. Only this part is represented in version 2 of the draft CR
2. The remaining parts from the NMEA GGA sentence are captured in HA-GNSS-Metrics as in the previous draft CR version, now moved to a Text proposal to be discussed separately.

Part 1 is captured in the revised draft CR [3] uploaded as a new version in the drafts folder. Based on the email discussion, it seems that we can reach consensus behind this draft CR version.
Question 4. Any comments to the draft CR R2-2206444 v2?
	Company
	Comment
	Correction/comment

	Swift Navigation
	We definitely see the merits of improved granularity in signaling the GNSS positioning characteristics but wonder if more discussion is now required before finalizing the approach.

For example, it’s unclear that a simple split into fixed vs float will capture the range of differences between positioning techniques and we are not clear how such information will be used in practice, e.g. the current approach would be a poor proxy for estimated accuracy.

We’re also not sure if this proposal is backwards compatible as it changes the meaning of the existing ha-gnss-v1510 bit.
	

	
	
	

	
	
	



Part 2 has also strong backing but no consensus yet. 12 out of 13 companies are fine with the addition of the remaining information from NMEA GGA, but there are still questions from one company regarding LMF use cases and motivations, as well as if the NMEA GGA attributes are applicable to HA GNSS AD.
Question 5. Any comments to the text proposal in the Appendix given the discussion and comments from phase 2?
	Company
	Comment
	Correction/comment

	Swift Navigation 
	See previous comment.
	

	
	
	



Email discussion rapporteur sees that there is strong support (12 out of 13 companies) for the addition of the remaining information from the NMEA GGA into the CommonIEsProvideLocationInformation IE. There have been some questions about the motivation for the addition, the definition of the fields and how to best represent the information in ASN.1. There is also a question about whether the location source alternatives shall be extended with more alternatives than (9) converging carrier phase floating point ambiguity resolution (RTK float) and (10) converged carrier phase integer ambiguity resolution (RTL fix) or if that is sufficient.

1. [bookmark: _Toc103767887]Add attributes based on NMEA-GGA sentence attributes to the CommonIEsProvideLocationInformation IE 
1. [bookmark: _Toc103767888][bookmark: _Hlk103767450]Agree to the TS 37.355 CR in R2-2206444 


Conclusion
Based on the email discussion, the email discussion rapporteur has the following proposals
Proposal 1	Add attributes based on NMEA-GGA sentence attributes to the CommonIEsProvideLocationInformation IE
Proposal 2	Agree to the TS 37.355 CR in R2-2206444
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