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1. Scope
(Informative)

<< This clause defines the scope and applicability of the RD.  
DELETE THIS COMMENT >>

<enter text here>
<< This clause acts as a reminder to contributors of the RD:

The RD has to provide a prose description illustrating what the release is about.

The RD has to provide the requirements necessary for the service release technical specification activity.

The RD has to provide only the requirements in the scope of the work item under which it is created.

Use cases in the Appendix of the RD are additional to the main text in the RD and facilitate clarification of the requirements.

DELETE THIS COMMENT>>

<enter text here>
2. References

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	
	

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


2.2 Informative References

	 [OMADICT]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	
	

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

<<If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

	
	

	
	

	<< Add/Remove definition rows to this table as needed - DELETE This Row >>


3.3
Abbreviations

	OMA
	Open Mobile Alliance

	
	

	
	

	<< Add/Remove abbreviation rows to this table as needed - DELETE This Row>>


4. Introduction
(Informative)

<< This clause contains an introduction to this requirements specification, describing the background.

DELETE THIS COMMENT >>

4.1 Version 1.0

This section provides a high level, concise and informative description of the main functionality supported in the initial version of the RD.  The description should be brief, target length should be a few paragraphs.   When the release or reference release is finished, this description should be aligned with the final functionality.   

DELETE THIS COMMENT

5. LPP Extensions release description 
(Informative)

<< This clause illustrates what the release is about, describing the release in terms of its functionalities, identifying the actors and their relationships. The inclusion of any pictures to back up text should be kept simple, showing various actors involved. The text shall summarize the functionalities of the release in a generic form which does not constrain terminal or network design. It is intended to allow an understanding of the release without regard to implementation. The description should include functional, charging, administration and configuration, usability, interoperability, privacy aspects as well as interactions with other releases.

Part of this text can be easily extracted from the WID

DELETE THIS COMMENT >>

<text>

5.1 End-to-end Service Description

This section provides indications on what is the business rational for creating such enabler release. The text has to be a high level description of the features and functions provided by the OMA enabler release, including their objectives, when considered as a service (e.g. Mobile Code,  Mobile Advertising, Customized Multimedia Ringing,  MMS,  Mobile Spam Reporting) and/or a building block (e.g. Service User Profile Management , Parlay Service Access, Converged IP Messaging, Device Profile Evolution). 

This description should address the end-to-end experience provided by the OMA services (e.g. the end-users prefer to receive advertising contents that are targeted to their interests and needs; they demand that the service provider guarantees that messages are sent by authenticated parties, as they do not want to receive spam). Also, this description should address what are the overall functions of the enabler release to be able to support other enablers (e.g. Service User Profile Management provides one unique central point to access and allow management of user data). 

The end-to-end description should address the direct benefits for the end users as well as the indirect benefits for the equipment usage, or network interconnections, or overall operations or content adaptation, to mention just a few. 

Both enterprise and consumer scenarios may be considered.

The text in this section should be brief, target length should be a few paragraphs. When the RD definition is finished, this description should be aligned with the final functionality..   

DELETE THIS COMMENT

6. Requirements
(Normative)

<< This section should capture the requirements necessary for service releases to support end-to-end interoperability across different devices, networks, service providers and network operators.  Linkage of requirements to Use Cases is not mandatory.

In cases where a common or shared requirement document will supply requirements for a section below (e.g. Privacy RD), note it in the appropriate section and reference the requirements to be included.  Then, in the table, add any specific requirements not covered by the shared document.

Each requirement listed in the tables below includes an indication of release.  The value for the release should identify the release in which the requirement desired, expected, or is fulfilled.  In early phaes of RD development preceding the RD Review, this field should provide guidance on preferences.  Before commencing the Consistency Review, the fields should be updated, if needed, to reflect the actual requirement coverage fulfilled by the release.

Within the requirement description column in the tables of the following sections, “Notes” might be optionally included. These notes will be considered informative material. Notes are intended to be used to include any kind of information that could help to clarify the corresponding requirement (meaning, applicability, implications, etc.).

In order to improve further development it is recommended that the reason for classifying a requirement as "SHOULD" or “MAY”(instead of "SHALL") shall be given as an "Informational Note" for each such requirement.  See the following example:
	Label
	Description
	Release

	FOO-EXMPL-001
	The FOO Enabler MAY be capable to notify users or not based on political affiliations contained in the User Profile.

Informational Note: This requirement is optional because in some markets this functionality could be forbidden due to regulatory aspects.
	FOO V1.0


For each table (i.e. set of requirements) in this chapter, please provide introductory text describing the background to the requirements.

DELETE THIS COMMENT >>

6.1 High-Level Functional Requirements

<
	Label
	Description
	Release

	LPP-HLF-001
	LPPe SHALL support fixed access types such as Cable, DSL, LAN, etc.
	1.0

	
	
	

	
	
	


Table 1: High-Level Functional Requirements

6.1.1 Security

<< This clause identifies the high-level security needs for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements. 

in this area.

DELETE THIS COMMENT >>

<intro text for Security requirements here>
	Label
	Description
	Release

	LPP-SEC-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 2: High-Level Functional Requirements – Security Items

6.1.1.1 Authentication

<< The tables in sections 6.1.1.1 through 6.1.1.4 have model requirements which might be applicable for this RD. 

DELETE THIS COMMENT >>

<intro text for Authentication requirements here>
	Label
	Description
	Release

	
	This function MUST be able to authenticate the {requestor of this function | user | device | initiator | ...} {if required by the applicable policies}.
	

	
	This function MUST be able to authenticate the {provider of this function | server | proxy | responder | ...} {if required by the applicable policies}.
	

	
	This function MUST be able to provide data origination authentication {if required by the applicable policies}. This means, it MUST be possible to ensure confidence that a received message or piece of data has been created by a certain party at some (unspecified) time in the past, and that this data has not been corrupted or tampered with.
	

	
	This function MUST be able to provide replay protection {if required by the applicable policies} to ensure confidence that a received message has not been recorded and played back.
	

	
	This function MUST be able to authenticate the source of the broadcast or streaming {if required by the applicable policies}.
	

	
	This function MUST be able to implicitly authenticate the destinations of the broadcast or streaming {if required by the applicable policies}.
	

	
	This function MUST allow the user to authenticate himself to the {device | agent} e.g., by entering a PIN code or by using biometrics if applicable.
	

	
	
	

	
	
	


Table 3: High-Level Functional Requirements – Authentication Items
6.1.1.2 Authorization

<< The tables in sections 6.1.1.1 through 6.1.1.4 have model requirements which might be applicable for this RD. 

DELETE THIS COMMENT >>

<intro text for Authentication requirements here>
	Label
	Description
	Release

	
	This function MUST be able to authorize access only to requestors entitled to access the function.
	

	
	
	

	
	
	


Table 4: High-Level Functional Requirements – Authorization Items

6.1.1.3 Data Integrity

<< The tables in sections 6.1.1.1 through 6.1.1.4 have model requirements which might be applicable for this RD. 

DELETE THIS COMMENT >>

<intro text for Data Integrity requirements here>
	Label
	Description
	Release

	
	This function MUST be able to provide data integrity, protecting against accidental or intentional changes to the data, by ensuring that changes to the data are detectable.
	

	
	
	

	
	
	


Table 5: High-Level Functional Requirements – Data Integrity Items

6.1.1.4 Confidentiality

<< The tables in sections 6.1.1.1 through 6.1.1.4 have model requirements which might be applicable for this RD. 

DELETE THIS COMMENT >>

<intro text for Confidentiality requirements here>
	Label
	Description
	Release

	
	This function MUST use/support data confidentiality that ensures that transmitted information is not made available or disclosed to unauthorised individuals, entities, or processes.
	

	
	This function MUST use/support* data confidentiality that ensures that stored information is not made available or disclosed to unauthorised individuals, entities, or processes.
	

	
	
	

	
	
	


Table 6: High-Level Functional Requirements – Confidentiality Items

6.1.2 Charging Events
<< This clause identifies the specific charging events needed for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.

DELETE THIS COMMENT >>

<intro text for Charging requirements here>
	Label
	Description
	Release

	LPP-CHG-001
	The list of Charging events SHALL include at least.

- event#1

- event#2

- …
Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 7: High-Level Functional Requirements – Charging Events Items

6.1.3 Administration and Configuration

<< This clause identifies the high-level administration and configuration needs for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.

DELETE THIS COMMENT >>

<intro text for Administration and Configuration requirements here>
	Label
	Description
	Release

	LPP-ADM-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 8: High-Level Functional Requirements – Administration and Configuration Items

6.1.4 Usability

<< This clause identifies the usability needs for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.

DELETE THIS COMMENT >>

<intro text for Usability requirements here>
	Label
	Description
	Release

	LPP-USE-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 9: High-Level Functional Requirements – Usability Items

6.1.5 Interoperability

<< This clause identifies the high-level interoperability needs for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.

DELETE THIS COMMENT >>

<intro text for Interoperability requirements here>
	Label
	Description
	Release

	LPP-INT-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 10: High-Level Functional Requirements – Interoperability Items

6.1.6 Privacy

<< This clause identifies the high-level privacy needs for this release.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.  DELETE THIS COMMENT >>

<intro text for Privacy requirements here>
	Label
	Description
	Release

	LPP-PRV-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 11: High-Level Functional Requirements – Privacy Items

6.2 Overall System Requirements

<<This clause describes the general behaviour and characteristics of the release such as deployment options, conformance, exceptions, use of existing technologies and specifications, etc.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.  Examples of General System Requirements are:

The XYZ release MUST NOT restrict deployment options

The XYZ release MUST be defined in an execution environment neutral manner

The XYZ release MUST specify interfaces that are access technology neutral

The XYZ release MUST be able to support services applicable to any kind of users or segments

It SHOULD be possible to use existing OMA Device Management and Provisioning releases.

DELETE THIS COMMENT >>

<intro text for System requirements here>
	Label
	Description
	Release

	LPP-SYS-001
	This is where the requirement goes.

Informational Note: This is where any supporting comments would be placed, if needed
	

	
	
	

	
	
	


Table 12: High-Level System Requirements

6.3 Location Technology Requirements

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: Assistance data change notifications can be used with, e.g., extended navigation models, local troposphere models and local ionosphere models.
Informational Note: Notification may also be given proactively, in which case the notification indicates the time from which onwards the data is invalid.
	1.0

	LPP-AD-002
	LPPe SHALL support more precise ionosphere models.
Informational Note: More precision may be obtained for instance by new model types or limiting the validity area and period.
	1.0

	LPP-AD-003
	LPPe SHALL support troposphere models.
	1.0

	LPP-AD-004
	LPPe SHALL support altitude assistance for improved availability and altitude performance.
	1.0

	LPP-AD-005
	LPPe information elements SHOULD be specified so that they enable broadcasting the data for a wide area.
	1.0

	LPP-AD-006
	LPPe SHALL support measurements and assistance for high-accuracy relative positioning.
	1.0

	LPP-AD-007
	LPPe SHALL support periodic assistance data and periodic assistance data with data continuity between the assistance data deliveries.

Information Note: 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.
	1.0

	LPP-AD-008
	LPPe SHALL support modifying the (continuous) periodic assistance data session. 
Informational Note: Modification in this context may include terminating the session, extending the session or changing the delivery interval.
	1.0

	LPP-AD-009
	LPPe SHALL support the change of reference station on-the-fly.
	1.0

	LPP-AD-010
	LPPe SHALL support more precise and/or more extended SV orbit and clock parameterizations.
Informational Note: More precise and more extended are with respect to the currently supported GNSS native orbit/clock parameterizations in 3GPP LPP Rel-9.
	1.0

	LPP-AD-011
	LPPe SHALL support SV orbit and clock model degradation models.
	1.0

	LPP-AD-012
	LPPe shall support differential code biases and SV antenna offset vectors.
	1.0

	
	
	


Table 13: Location Technology Requirements – Assistance Data Items
6.3.2 Measurement and Location Information Requirements

	Label
	Description
	Release

	LPP-MLI-001
	LPPe SHALL support local troposphere measurements.
	1.0

	LPP-MLI-002
	LPPe SHALL support ionosphere delay measurements.
	1.0

	LPP-MLI-003
	LPPe SHALL support UE provision of satellite assistance data. 
Informational Note: UE may provide satellite assistance data to another UE or to a server (SLP).

Informational Note: Satellite assistance data may include ephemerides, almanac, UTC model, GNSS-GNSS time offsets and broadcast ionosphere model.
	1.0

	LLP-MLI-004
	LPPe MAY support periodic measurements with measurement continuity between the measurement deliveries.

Informational note: Data continuity refers to the measurements being made also between the measurement deliveries as opposed to the snapshot measurements at the delivery time.
Informational Note: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase.
	

	LPP-MLI-005
	LPPe MAY support modifying the (continuous) periodic measurement session. 

Informational Note: Modification in this context may include terminating the session, extending the on-going session or changing the delivery interval.

Informational Note: This requirement may be better supported in LPP or SUPL 3.0 which may be evaluated during the TS phase.
	1.0

	LPP-MLI-006
	LPPe SHALL support carrying antenna information for improved performance.
Informational Note: Antenna information may include antenna identification and antenna orientation information.
	1.0

	LPP-MLI-007
	LPPe SHALL support carrying pressure information between the entities for improved relative altitude performance.
	1.0

	LPP-MLI-008
	LPPe SHALL support UE-assisted GERAN ECID
	1.0

	LPP-MLI-009
	LPPe SHALL support UE-assisted UTRA-TDD/FDD ECID
	1.0

	LPP-MLI-010
	LPPe SHALL support UE-assisted WLAN ECID
	1.0

	LPP-MLI-011
	LPPe SHALL support UE-assisted/UE-based E-OTD
	1.0

	LPP-MLI-012
	LPPe SHALL support UE-assisted/UE-based OTDOA-IPDL
	1.0

	LPP-MLI-013
	LPPe SHALL support representing absolute position in centimeter-level resolution. The associated uncertainty MUST have similar resolution. 
	1.0

	LPP-MLI-014
	LPPe SHALL support representing absolute velocity in millimeter/second-level resolution. The associated uncertainty MUST have similar resolution.
	1.0

	LPP-MLI-015
	LPPe SHALL support presenting relative position in centimeter-level resolution. The associated uncertainty MUST have similar resolution. 
Informational Note: The meaning of the relative position must be defined, i.e. the end points of the vector representing relative position.
	1.0

	LPP-MLI-016
	LPPe SHALL support presenting relative velocity in millimeter/second-level resolution. 
Informational Note: 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. 
	1.0

	LPP-MLI-017
	LPPe SHALL support requesting and providing information related to the UE motion state.

Informational Note: Motion state may include attributes such as walking, running, cycling and driving.
	1.0

	
	
	


Table 14: Location Technology Requirements – Measurement and Location Information Items
6.3.3 Capability Requirements

	Label
	Description
	Release

	LPP-C-001
	LPPe SHALL support request and provide of capabilities needed to implement the LPPe use cases including indicating support for any new assistance data, any new measurements and other new location features.
	1.0

	LPP-C-002
	LPPe capability transfer SHALL be capable of operating in a bidirectional manner (i.e. UE capability transfer to an SLP and SLP capability transfer to a UE)
	1.0

	LPP-C-003
	LPPe SHALL support request and provision of relative positioning capability indication including GNSS-based high-accuracy positioning.
	1.0

	LPP-C-004
	LPPe SHALL support request and provide of ECID capabilities
	1.0

	LPP-C-005
	LPPe SHALL support request and provide of TDOA positioning capabilities
	1.0

	
	
	


Table 15: Location Technology Requirements – Capability Items
6.4 Improved Performance for Indoor Location
	Label
	Description
	Release

	LPP-IL-001
	LPPe SHALL support delivery of indoor context information to the UE.

Informational Note: Indoor context information may include information such as the indoor location (e.g. JFK Airport, terminal 3), anchor points from which to determine relative location (e.g. Terminal 1, gate 20C is at lat x, long y, etc.) or other relevant information.
	1.0

	LPP-IL-002
	LPPe SHALL support delivery of indoor context information from the UE to an appropriate entity in the network.
	1.0

	
	
	


Table 16: Improved Performance for Indoor Location

6.5 Radio Network based Positioning Extensions
	Label
	Description
	Release

	LPP-RPE-001
	LPPe SHALL support UE-based OTDOA positioning for E-UTRAN
	1.0

	LPP-RPE-002
	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 supported wireless and fixed access types.

Informational Note: this requirement is synonymous to the Multiple Location ID feature in SUPL 2.0
	1.0

	
	
	


Table 17: Radio Network based Positioning Extensions

Appendix A. Change History
(Informative)

A.1 Draft/Candidate Version 1.0 History

	Document Identifier
	Date
	Sections
	Description

	Draft Versions

OMA-RD-LPPe-V1_0
	15 Mar 2010
	All
	First empty baseline

	
	14 Apr 2010
	6.3.1, B.1
	OMA-LOC-2010-0050R01-CR_LPPe1_0_RD_AssistanceDataChangeNotifications

	
	
	6.3.1, B.2
	OMA-LOC-2010-0053R02-CR_LPPe1_0_RD_AtmosphereModels

	
	
	6.3.1, B.3
	OMA-LOC-2010-0054R01-CR_LPPe1_0_RD_Broadcasting

	
	
	6.3.2, B.4
	OMA-LOC-2010-0055-CR_LPPe1_0_RD_CollectingMeasurementsFromUEs

	
	
	6.3.3, B.5
	OMA-LOC-2010-0057R01-CR_LPPe1_0_RD_GenericCapabilityRequirement

	
	
	6.3, B.6
	OMA-LOC-2010-0058R02-CR_LPPe1_0_RD_HighAccuracyRelativePositioning

	
	
	6.3.1, B.7
	OMA-LOC-2010-0059R04-CR_LPPe1_0_RD_NavigationModelImprovements

	
	
	6.3, B.8
	OMA-LOC-2010-0060R01-CR_LPPe1_0_RD_PositioningMethods

	
	
	6.3.2, B.9
	OMA-LOC-2010-0061-CR_LPPe1_0_RD_PositionRepresentation

	
	
	6.1.
	OMA-LOC-2010-0067-CR_LPPe1.0_RD_Fixed_Access_Types

	
	
	6.4
	OMA-LOC-2010-0070R02-CR_LPPe1.0_RD_Indoor_Location_I

	
	
	6.4
	OMA-LOC-2010-0071R01-CR_LPPe1.0_RD_Indoor_Location_II

	
	
	6.5
	OMA-LOC-2010-0072-CR_LPPe1.0_RD_UE_based_OTDOA_for_E_UTRA


Appendix B. Use Cases
(Informative)

<< This clause provides high-level use cases focused on the users and deployment scenarios point of view, targeting release’s requirements. Use cases are additional to the main text in the RD and facilitate clarification of the requirements: actually, a use case has to be considered needed (and then added to the RD) when it helps the understanding of a set of requirements. For this reason, it is recommended that the total number of use cases be minimised. Pre conditions and Actors involved MAY be described at the beginning of each use case if this is found to be useful.

DELETE THIS COMMENT >>

<text here>
B.1 Assistance Data Change Notification
B.1.1  ASK  \* MERGEFORMAT Short Description

Some assistance data types, such as extended navigation models, may have unpredictable life-time. The same also applies to atmosphere models. Hence, it is advantageous to have the capability to notify the UE about the changes in the quality of the data it has.

Such changes may be the invalidation of the data, availability of newer data or if the quality of the data the UE has drops below a threshold. Changes may be indicated per defined assistance data block or per SV. Moreover, the notification may include information such as from which time onwards the data is invalid. 
B.1.2 Market benefits

The technology allows for the terminal to be sure that the data it has is up-to-date/usable. The technology works in the background transparently to the user, but ultimately the purpose is to be able to provide the end user reliable position information.
B.2 Atmosphere Models
B.2.1  ASK  \* MERGEFORMAT Short Description

Positioning accuracy may be improved by introducing new assistance data types. Such data types include local atmosphere models (ionosphere and troposphere) that are major error sources in GNSS-based positioning. Troposphere model may, for example, be expressed in terms of surface weather parameters (temperature, pressure, humidity, partial vapor pressure) or 3D delay model.

Availability of positioning may be improved by introducing altitude assistance (such as local air pressure, potentially e.g. its time derivative, altitude), which may be used in the UE to compensate the lack of GNSS observations.

Further, atmospheric pressure allows for compensating atmospheric load increasing the accuracy.  

Local ionosphere model may either include utilizing the existing models (Klobuchar, NeQuick) and defining applicability areas, validity time, or additionally introducing new models.
B.2.2 Market benefits

With the new assistance data types the consumers see improved positioning performance in terms of accuracy, availability and speed. Moreover, having local ionosphere model can help maintaining decent performance under geomagnetic storm conditions.
B.3 Broadcasting
B.3.1  ASK  \* MERGEFORMAT Short Description

Majority of the GNSS assistance data is global by nature. Examples of such global data include SV navigation models and global ionosphere model. Moreover, various data elements are valid over a large area. Examples include differential GNSS corrections. Because of these considerations, cellular networks (e.g. GERAN) support broadcast of selected assistance elements.

From the LPP perspective broadcast can be understood as “Unsolicited LPP Provide Assistance Data”. Hence, the “LPP Provide Assistance Data” –message could already today be transferred over an appropriate broadcast enabler to the UE. 

When defining further assistance data elements for LPPe, broadcast option should be taken into account explicitly. To exemplify, when defining the reference measurement assistance information element for carrier phase –based positioning, the broadcast option can be taken into account by enabling the provision of the reference measurement assistance not just for a single reference station, but for a number reference stations.

B.3.2 Market benefits

Broadcasting has benefits both to consumers and service providers. Receiving data in broadcast means that the terminal can be “always hot” with the latest assistance data. This improves time-to-first-fix and consumer experience. In the service provider side the architecture requirements can be eased, because the majority of the assistance data can be distributed as point-to-multipoint delivery instead of point-to-point connections.

B.4 Collecting Measurements from the UEs
B.4.1  ASK  \* MERGEFORMAT Short Description

UEs may also be used as measurement devices collecting data that can be refined for further assistance in the server. For example, having a large device population providing atmospheric pressure allows for providing good quality altitude assistance to other terminals. The same applies to ionosphere delay information that the multi-frequency GNSS receivers can provide. The LPPe WID also covers the possibility for the UE act as a satellite data provider.

B.4.2 Market benefits

The measurement additions allow the service providers to collect positioning related information from the terminals in the field. The data allows the service providers to provide the end users with higher quality assistance data.

B.5 Generic Capability Requirement
B.5.1  ASK  \* MERGEFORMAT Short Description

LPP already covers, for example, the capabilities for the positioning methods and modes supported by LPP.

LPPe will add positioning methods (relative positioning), assistance data types and measurement types. Capability exchange for these LPPe features needs to be supported as well.

Moreover, the new features including the relative high-accuracy positioning may require that the UE can obtain information on the SLP capabilities.

B.5.2 Market benefits

The capability exchange results in lesser amount of network traffic compared to the case, in which no capability transfer is performed.

B.6 Relative High Accuracy GNSS
B.6.1  ASK  \* MERGEFORMAT Short Description

Relative high accuracy GNSS refers to determining the UE location at sub-meter (or even better) accuracy with respect to a reference point. High accuracy GNSS enables, say, lane-precise navigation instead of current road-level accuracy.

The reference point for positioning can be another UE, a static physical GNSS reference receiver or a virtual computational GNSS reference receiver. In case the reference receiver location is accurately known, the absolute position of the UE can be deduced at high accuracy. 

In contrast to the currently supported GNSS-based positioning methods, this class of high accuracy methods requires continuous periodic assistance data or measurement delivery.

Some requirements may require support in SUPL 3.0 (e.g. extended positioning sessions for relative positioning). It is expected that the necessary support would be evaluated and defined during the TS phases for SUPL 3.0 and LPPe..

B.6.2 Market benefits

Relative positioning allows for a completely new set of applications by introducing a new type of positioning technology. Use cases for high accuracy relative positioning range from consumer applications to professional use.

B.7 Navigation Model Improvements
B.7.1  ASK  \* MERGEFORMAT Short Description

Positioning accuracy may be improved by introducing new assistance data types. Such data types include new SV orbit and clock models that allow for delivering precise ephemerides.

The quality control of the position solution can be improved by introducing degradation models for the SV orbit and clock models. The same also applies to differential code biases and SV antenna offsets that allow for compensating the hardware delays and the discrepancy between the SV center-of-mass and antenna reference point.

Extended navigation model provides the UE with SV orbit and clock information several days or weeks in advance. In case the UE has extended navigation models for the SVs, the position calculation may be faster due to the UE not needing to connect to the assistance server in the beginning of each assistance data session.

B.7.2 Market benefits

With the new assistance data types the consumers see improved positioning performance in terms of accuracy, availability and speed.
B.8 Positioning Methods
B.8.1  ASK  \* MERGEFORMAT Short Description

RRLP and RRC support UE-based/assisted ECID and TDOA positioning methods (E-OTD and OTDOA-IPDL, respectively). 

LPP already includes the UE-assisted E-UTRAN ECID, but LPP Extensions needs to add ECID support other radio access types as well. ECID can be used

•
for providing location estimate, when the QoS requirement is low in terms of accuracy, but high in terms of TTFF

•
instead of an AGNSS fix in devices with no AGNSS receive

•
as reference location to an AGNSS receiver

•
as a fallback method for AGNSS

In addition, support for WLAN-based ECID is missing in 3GPP LPP.

B.8.2 Market benefits

ECID- and TDOA-based methods increase the availability of location services.
B.9 Position Representation
B.9.1  ASK  \* MERGEFORMAT Short Description

High accuracy absolute and relative methods require that the position parameterization is capable of presenting the position information at suitable resolution. The same also applies to velocity. 

When representing the relative location between two entities, it can either be given in the global coordinates system (such as ITRS – International Terrestrial Reference System, which is very close to WGS84 used in GPS) or in a local East-North-Up coordinate system. In case the local coordinate system is used, its origin (and the uncertainty of the origin) must be stated.

When requesting the location estimate, the UE may also be requested to state its state of motion (see SUPL 3.0 requirements). Because it is always the UE that determines the state of motion, the information can be provided to the SLP in LPP Extensions.

B.9.2 Market benefits

Enabling high accuracy positioning also requires that the high accuracy position can be represented.
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