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	n/a


Reason for Change
This CR adds requirements for two work areas defined in the LPPe 2.0 WID:
· Extend LPPe to enhance positioning accuracy and availability in WLAN environments.
· Extend LPPe to support Crowd Sourcing via measurements a target device normally obtains for its own location. 
· Extend LPPe to support provision of map data using standard formats
Impact on Backward Compatibility
n/a.
Impact on Other Specifications
n/a
Intellectual Property Rights
Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.
Recommendation
Agree to this CR and apply the proposed changes to LPPe 2.0 RD.
Detailed Change Proposal
Change 1:  
6.3 [bookmark: _Toc347825979][bookmark: _Toc347825982]Location Technology Requirements
[bookmark: _Toc347825980]6.3.1	Assistance Data Requirements

	Label
	Description
	Release

	LPP-AD-001
	LPPe SHALL support request and provision of assistance data change notifications for the conditions, where the data the UE has is invalid, incorrect, inaccurate or worse than determined performance threshold. 
Informational Note 1: Assistance data change notifications can be used with, e.g., extended navigation models, local troposphere models and local ionosphere models.
Informational Note 2: Notification may also be given proactively, in which case the notification indicates the time from which onwards the data is invalid. 
Informational Note 3: This requirement relates to the use case B.1 in [OMA-LPPe-v1-1-RD]
	FUTURE

	LPP-AD-002
	LPPe SHALL support more precise ionosphere models. 
Informational Note 1: More precise is with respect to the currently supported GNSS native ionosphere models in [3GPP-LPP].
Informational Note 2: More precision may be obtained for instance by new model types or limiting the validity area and period. 
Informational Note 3: This requirement relates to the use case B.2 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-003
	LPPe SHALL support troposphere models. 
Informational Note: This requirement relates to the use case B.2 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-004
	LPPe SHALL support altitude assistance for improved availability and altitude performance. 
Informational Note: This requirement relates to the use case B.2 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-005
	LPPe information elements SHOULD be specified so that they enable broadcasting the data for a wide area. 
Informational Note: This requirement relates to the use case B.3 in [OMA-LPPe-v1-1-RD]
	FUTURE

	LPP-AD-006
	LPPe SHALL support measurements and assistance for high-accuracy relative positioning. 
Informational Note: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-007
	LPPe SHALL support periodic assistance data and periodic assistance data with data continuity between the assistance data messages.
Information Note 1: Data continuity refers to the assistance data being generated and/or tracked also between the assistance data deliveries as opposed to the snapshot at the delivery time. 
Informational Note 2: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-008
	LPPe SHALL support modifying the (continuous) periodic assistance data session. 
Informational Note 1: Modification in this context may include terminating the session, extending the session or changing the delivery interval. 
Informational Note 2: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-009
	LPPe SHALL support the change of reference station providing position estimation continuity. 
Informational Note: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-010
	LPPe SHALL support more precise and/or more extended SV orbit and clock parameterizations.
Informational Note 1: More precise and more extended are with respect to the currently supported GNSS native orbit/clock parameterizations in [3GPP-LPP]. 
Informational Note 2: This requirement relates to the use case B.7 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-011
	LPPe SHALL support SV orbit and clock model degradation models. 
Informational Note: This requirement relates to the use case B.7 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-012
	LPPe shall support SV differential code biases for transmitted RF signals and antenna offset vectors. 
Informational Note: This requirement relates to the use case B.7 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-013
	LPPe SHALL support request and provision of updated assistance data, e.g. to replace invalid, incorrect or out-of-date data in a UE.
Informational Note 1: LPP-AD-001 introduces the notification to the target that some event, related to the assistance data the UE has, has taken place. This requirement defines the request for the potentially changed data.
Informational Note 2: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-014
	LPPe SHALL support requesting information, if the data the UE has is invalid, incorrect or out-of-date, and support providing the UE with information from which time onwards the data the UE has is invalid. 
Informational Note 1: LPP-AD-001 introduces the notification to the target that some event, related to the assistance data the UE has, has taken place. This requirement defines the request/response procedure for checking the applicability of the data the UE has. 
Informational Note 2: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-015
	LPPe SHALL support mechanism for providing the UE an estimation of the assistance data size that might be provided 
Informational Note: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-016
	LPPe SHALL support mechanism for proprietary assistance data and measurement extensions with standardized labeling and a data container. LPPe capabilities SHALL enable an endpoint to indicate its support of such proprietary data. 
Informational Note: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-017
	LPPe SHALL support versioning of assistance data, where applicable.
Informational Note 1: Versioning does not refer to the versioning of the data formats, but to the different revisions of the content, i.e. to changing the version number, when the data is updated at the server side. Timestamping is one example of providing versioning. 
Informational Note 2: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-018
	LPPe SHALL support for applicable data types request and provision for assistance data that extends assistance data that the UE already has. 
Informational Note: This requirement relates to the use case B.10 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-AD-019
	LPPe SHALL support request and provision of assistance data comprising base station, WiFi AP, BT AP and other short range communication node identities and/or addresses, locations, transmit power, antenna gain, maximum antenna range, frequency use and other information helpful to performing measurements of these network nodes.
	1.0

	LPP-AD-020
	LPPe SHALL support request and provision of assistance data for non-serving access networks that may be visible to a UE for position methods supported by LPP and LPPe for a serving network.
	1.0

	LPP-AD-021
	LPPe SHALL support assistance data applicable to positioning-enabled nodes in a building.
Informational Note 1: Assistance data may include node positions (absolute, relative, civic address, in-building address), node IDs, node types, antenna, calibration or other useful information on such nodes.
Informational Note 2: Positioning nodes are any tags, beacons or devices that are used for positioning. This requirement focuses on tag positioning technology whereas LPP-AD-019 focuses on wireless communication systems (WIFi, BT, etc.).
	1.0

	LPP-AD-022
	LPPe SHALL support mechanism for delivery of ground morphology information in a selected area.
Informational Note 1: Ground morphology information shall include ground altitude and buildings height
Informational Note 2: The requirement relates to use case B.12 in [OMA-LPPe-v1-1-RD]
	1.1

	LPP-AD-023
	LPPe SHALL support transfer mechanism for the provision of map data for a selected area in a standard defined format.
Informational Note 1: Map data may be for indoor or outdoor purposes.
Informational Note 2: The requirement relates to use case B.5.
Informational Note 3: LPPe will not define the content and encoding of map data. Instead, existing standards will be referenced.
	2.0


[bookmark: _Toc259022719][bookmark: _Toc347826011]Table 5: Location Technology Requirements – Assistance Data Items
Change 2:  
6.3.3	Measurement and Location Information Requirements

	Label
	Description
	Release

	LPP-MLI-001
	LPPe SHALL support local troposphere measurements. 
Informational Note: This requirement relates to the use case B.4 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-002
	LPPe SHALL support ionosphere delay measurements. 
Informational Note: This requirement relates to the use case B.4 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-003
	LPPe SHALL support UE provision of satellite assistance data. 
Informational Note 1: UE may provide satellite assistance data to another UE or to a server (SLP).
Informational Note 2: Satellite assistance data may include ephemerides, almanac, UTC model, GNSS-GNSS time offsets and broadcast ionosphere model. 
Informational Note 3: This requirement relates to the use case B.4 in [OMA-LPPe-v1-1-RD]
	1.0

	LLP-MLI-004
	LPPe MAY support periodic measurements with measurement continuity between the measurement messages.
Informational note 1: Data continuity refers to the measurements being made also over the interval between the measurement messages as opposed to the snapshot measurements at the message delivery time.
Informational Note 2: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase. 
Informational Note 3: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-005
	LPPe MAY support modifying the (continuous) periodic measurement session. 
Informational Note 1: Modification in this context may include terminating the session, extending the on-going session or changing the delivery interval.
Informational Note 2: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase. 
Informational Note 3: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-006
	LPPe SHALL support carrying antenna information for improved performance.
Informational Note 1: Antenna information may include antenna identification and antenna orientation information. 
Informational Note 2: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-007
	LPPe SHALL support carrying pressure information between the entities being positioned with respect to each other for improved relative altitude performance. 
Informational Note: This requirement relates to the use case B.6 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-008
	LPPe SHALL support UE-based/UE-assisted GERAN ECID 
Informational Note: This requirement relates to the use case B.8 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-009
	LPPe SHALL support UE-based/UE-assisted UTRA-TDD/FDD ECID 
Informational Note: This requirement relates to the use case B.8 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-010
	LPPe SHALL support UE-assisted/UE-based WLAN ECID 
Informational Note: This requirement relates to the use case B.8 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-011
	LPPe SHALL support UE-assisted/UE-based E-OTD 
Informational Note: This requirement relates to the use case B.8 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-012
	LPPe SHALL support UE-assisted/UE-based OTDOA-IPDL 
Informational Note: This requirement relates to the use case B.8 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-013
	LPPe SHALL support representing absolute position in centimeter-level resolution in WGS-84 or other geographic coordinate system. The associated uncertainty MUST have similar resolution.
Informational Note: This requirement relates to the use case B.9 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-014
	LPPe SHALL support representing absolute velocity in millimeter/second-level resolution. The associated uncertainty MUST have similar resolution. 
Informational Note: This requirement relates to the use case B.9 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-015
	LPPe SHALL support presenting relative position in centimeter-level resolution. The associated uncertainty MUST have similar resolution. 
Informational Note 1: The meaning of the relative position, i.e. the end points of the vector representing relative position, must be defined during the LPPe TS work. 
Informational Note 2: This requirement relates to the use case B.9 in [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-016
	LPPe SHALL support presenting relative velocity in millimeter/second-level resolution. 
Informational Note 1: Relative velocity is to be understood as the time derivative of the vector representing relative position, i.e. it is the relative motion of the baseline end points. 
Informational Note 2: This requirement relates to the use case B.9 in [OMA-LPPe-v1-1-RD]
	FUTURE

	LPP-MLI-017
	LPPe SHALL support requesting and providing information related to the UE motion state.
Informational Note 1: Motion state may include attributes such as walking, running, cycling and driving. 
Informational Note 2: Transferred requirement from [OMA-LPPe-v1-1-RD] 
	1.0

	LPP-MLI-018
	LPPe SHALL support UE-based OTDOA positioning for E-UTRAN. Support of OTDOA (UE assisted and UE based versions) SHALL extend to femtocells.
Informational Note 1: Assistance data provided will not duplicate support already in LPP.
Informational Note 2: Additional information may be provided to identify and assist use of femtocells.
	1.0

	LPP-MLI-019
	LPPe SHALL support reporting of multiple serving and non-serving, current and past E-CID measurements from the UE to an appropriate entity in the network for all the supported wireless access types. LPPe SHALL support reporting of multiple serving and non-serving positioning supporting measurements to the network for all the supported fixed access types.
Informational Note: this requirement is synonymous to the Multiple Location ID feature in SUPL 2.0 
	1.0

	LPP-MLI-020
	LPPe SHALL support request and provision of high confidence error bounds 
Informational Note: This requirement relates to the use case B.11 in [OMA-LPPe-v1-1-RD]
	FUTURE

	LPP-MLI-021
	LPPe SHALL support request and provision of relative changes in location over a single time period or over a sequence of time periods including historic time periods.
	1.0

	LPP-MLI-022
	LPPe SHALL support request for and provision of the IP address of all the available bearers.
	1.0

	LPP-MLI-023
	LPPe SHALL support request and provision of location measurements (or a location estimate based on measurements) for non-serving access networks that may be visible to a UE for position methods supported by LPP and LPPe for a serving network
	1.0

	LPP-MLI-024
	LPPe SHALL support request and provision of the target orientation information. 
Informational Note: Transferred requirement from [OMA-LPPe-v1-1-RD]
	1.0

	LPP-MLI-025
	LPPe SHALL support UE-assisted Image Recognition-Based (IRB) positioning.
Informational Note: This requirement relates to the use case B.2.
	2.0

	LPP-MLI-026
	LPPe SHALL support UE-based/UE-assisted Pedestrian Dead Reckoning (PDR).
Informational Note 1: The requirement relates to use case B.3.
	2.0

	LPP-MLI-027
	LPPe SHALL support UE-assisted motion sub-state positioning.
Informational Note 1: UE-assisted motion sub-state positioning may include pedestrian sub-states such as for example particular poses or scenarios (e.g., hold, swing, on phone call, in pocket, walking up/down stairs, riding an elevator, escalators, etc.).
Informational Note 2: The requirement relates to use case B.4.
	2.0

	LPP-MLI-028
	
LPPe SHALL support crowd sourcing of access network or short range node measurements.
Informational Note 1: Crowd sourcing is a mechanism whereby large numbers of UEs perform access network and/or short range node measurements. Crowd Sourced Data  may include  positions estimates (absolute, relative, civic address, in-building address, etc.),together with node measurements,  node IDs, node types, antenna, calibration or other useful information on such nodes.  All collected measurements must clearly distinguish between the  access network technology that is being measured and the positioning technology that is being used to make the position estimate that is associated with it.
Informational Note 2: The requirement relates to use case B.6 
	2.0

	LPP-MLI-029
	LPPe SHALL support configuration of crowd sourcing parameters for individual UEs. 
Informational Note 1: The conditions under which UEs are to perform crowd sourcing measurements (including what kind of measurements) and when to report these measurements to a server are configured by the server for all its affiliated UEs.
Informational Note 2: The requirement relates to use case B.6 
	2.0

	LPP-MLI-030
	LPPe SHALL support improved location of a target UE in a WLAN environment including providing better support for association of WLAN assistance data with the current UE location and supporting UE feedback on the correctness of received assistance data.
	2.0


[bookmark: _Toc259022720][bookmark: _Toc347826013]Table 7: Location Technology Requirements – Measurement and Location Information Items
Change 3:  
B.6	Crowd Sourcing
B.6.1	Short Description
Crowd sourcing is a method for determining the physical location of positioning  nodes  (e.g., GSM/WCDMA/LTE cell/sectors, WiFi APs, BT Beacons, etc.) based on radio measurements of these nodes performed by a large number of UEs, that are also cross referenced by simultaneous measurements that are made by using other technologies
E.g. a UE might collect information using one positioning technology, together with contemporary measurements from a second.   The measurements on the second technology may provide independent constraints on the measurements of the first, and hence the information can be used to deduce changes in the networks that are used.  The measurements can be accumulated (possibly over several locations and user reports) and processed to provide continuous estimates for the state of the measured networks and the locations of the transmitters. 
UEs may be instructed by the server under which conditions and when to report measurements to the server. For instance UEs may be instructed to only perform (and store) measurements if the UE knows its own location with sufficient accuracy. The server may also instruct the UE when to report obtained (and stored) measurements and locations to the server (e.g., at certain times of day, periodically, when a certain number of measurements has been performed and stored, when a new radio source is detected, or other triggers such as when a geofence is crossed).

[bookmark: _Toc347826003]B.6.2	Market benefits
In a typical Location System, the locations of positioning nodes, such as those of transmitters or beacons, are manually surveyed and entered into a database that is used to populate location assistance provisioning messages. 
For example, the locations of cellular transmitters may be obtained from site information provided by a cellular operator. As another, the locations of Wi-Fi transmitters might be determined through site surveys.
However, surveying and maintaining such a database can be a cumbersome and expensive exercise, as the whole reference system needs to be resurveyed when changes are made. Further, the data should be updated when any change to the reference system takes place, but in many cases it is difficult even to know when a reference has been moved.
By utilizing the positioning measurements that are normally obtained by users for location calculations, made in their normal course of activity, or explicitly requested, Crowd Sourcing provides an automated and cost effective means to verify and update, or even create, the reference database.
Accurate and well maintained reference data is essential for proper positioning and it constitutes a major cost factor for operators of location servers.
Change 4:  
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