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1. Scope


The scope of this specification is to define the messages, parameters and procedures required for support of User Plane Positioning in both CDMA and GSM/UMTS networks.


2. References


2.1 Normative References


		[CREQ]

		“Specification of WAP Conformance Requirements”. Open Mobile Alliance(. WAP‑221‑CREQ. URL:http//www.wapforum.org/ <to be replaced by an OMA ref when available>



		[OMA-MLP]

		“Mobile Location Protocol”. Open Mobile Alliance(. OMA-LIF-MLP‑v300. 



		[GAD]

		3GPP TS 23.032: Universal Geographical Area Description (GAD)



		[PER]

		ITU-T Recommendation X.691: Specification of packet encoding rules for Abstract Syntax Notation One



		

		Reference to Stage 2 document





2.2 Informative References


		[23.271]

		3GPP TS 23.271: "Functional stage 2 description of LCS"



		[S.R0066]

		3GPP2 S.R0066-0_v1.0, IP Based Location Services, Stage 1 Requirements



		[IS-801]

		3GPP2 C.S0022-0 v3.0 Position Determination Service Standard for Dual Mode Spread Spectrum Systems (ANSI/TIA/EIA/IS-801-1)



		[RRC]

		3GPP TS 25.331: Radio Resource Control (RRC) protocol specification



		[RRLP]

		3GPP TS 04.31 and 44.031: Location Services (LCS); Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)





3. Conventions, Definitions and abbreviations


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 “Error! Reference source not found.”, are normative, unless they are explicitly indicated to be informative.


3.2 Definitions


		Term

		Definition



		LCS Manager

		



		Positioning Server

		





3.3 Abbreviations



		AGPS

		Assisted GPS



		ANSI

		American National Standards Institute



		ASN.1

		Abstract Syntax Notation One



		CI

		Cell Identifier



		DTD

		Document Type Definition



		GMLC

		Gateway Mobile Location Center



		GMT

		Greenwich Mean Time 



		HTTP

		Hypertext Transfer Protocol 



		HTTPS

		HTTP Secure



		LAC

		Location Area Code



		LCS

		Location Services



		LCSM

		LCS Manager



		MDN

		Mobile Directory Number (ANSI-41)



		MLC

		Mobile Location Center



		MLP

		Mobile Location Protocol



		MPC

		Mobile Positioning Center 



		MS

		Mobile Station



		MSID

		Mobile Station Identifier



		NID

		Network Identification Number



		PER

		Packet Encoding Rules



		PS

		Positioning Server



		SID

		System Identification Number



		SSL

		Secure Socket Layer



		TLS

		Transport Layer Security



		UE

		User Equipment



		URI

		Uniform Resource Identifier



		URL

		Uniform Resource Locator



		UTM 

		Universal Transverse Mercator



		WAP

		Wireless Application Protocol



		WGS

		World Geodetic System



		XML

		Extensible Markup Language





4. Protocol functional description


This section provides the functional description of messages and parameters. The actual encoding is specified in section 6.


4.1 Lup Start Location protocol


4.1.1 Start Location messages


4.1.1.1 LCS Initiation message (LCSINIT)


The LCS Initiation Message (LCSINIT) is a unidirectional message sent from the LCS Manager to the UE in order to notify the UE of a Network Initiated LCS request, so that the UE can take the appropriate actions. LCSINIT is described in the following table.


Table 4‑1  LCS Initiation Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates LCS Initiation 



		Version

		M

		Protocol version is expressed as x.y.z (e.g. 5.1.0)



		SessionID

		M

		The sessionID is a globally unique identifier which identifies the UE and the session. The construction of the sessionID is specified in section 4.1.2.6.



		Notification and Privacy Information

		M

		The purpose of this field is to provide instructions to the UE with respect to LCS notification and privacy.



		> Notification-Privacy type

		M

		This field may take the one of the following values:


No Notification and no verification (treated the same way as if the notification and privacy information parameter was not received)


User notification only


User notification and verification required, request denied if no user response


User notification and verification required, request allowed if no user response

Privacy override: there shall be no user notification and the user pricacy settings shall be overridden.


Note: allow room for reserved values.


Note: a field is needed in order to distinguish emergency requests from non-emergency requests (e.g a Request Type or Request Class). This is TODO.



		> Notification text

		O

		Text string to diplay to the user when notification is required. The length is [1..MaxNotifLength].


Note: If this field is absent and notification is required, a default cue (which is beyond the scope of this specification) should be provided to the user.


Note: MaxNotifLength is still to be defined.



		Positioning Mode

		O

		This field specifies the (desired) positioning method to be used.


Note: for AGPS and enhanced Cell ID, this is only a desired positioning method, but because the UE positioning capabilities are not known at this stage.



		Home-LCS-Manager address

		M

		The address of the LCS manager contains:


· A URL


· An IP expressed in an IPv6 format (even if IPv4 is used) and a port number if WAP is not used.



		Quality of Service (QoS)

		O

		See section 4.1.2.3 for details.



		Position Estimate

		O

		This field contains an approximate location estimate of the target UE. See section 4.1.2.2 for details.



		Reporting Criteria

		O

		This field shall only be included if the request is a deferred request. See section 4.1.2.5 for more details.





4.1.1.2 Start Location Request (SLREQ)


The Start Location Request (SLREQ) message is a unidirectional message sent from the UE to the LCS Manager. SLREQ is described in the following table.


Table 4‑2  Start Location Request Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Start Location Request. 



		Version

		M

		Protocol version



		SessionID

		M

		The sessionID is a globally unique identifier which identifies the UE and the session. The construction of the sessionID is specified in section 4.1.2.6.



		Request Type

		M

		This field indicates whether the request is for a location estimate or a request for assistance data. It shall take one of the following values:


· Request for a Location Estimate 


· Request for Assistance Data



		Terminal (Positioning) Capabilities

		M

		This parameter specifies the positioning capability of the UE and is specified in section 4.2.2.4. 

Editor’s note: please see section 4.2.2.4 for the details.



		Cell Information

		M

		This field notably contains the most current cell information that the UE obtains from radio messages. See section 4.1.2.1 for details. 



		Requested Assistance Data (AGPS)

		O

		This field specifies the type(s) of GPS assistance data needed by the UE. See section 4.2.2.2 for more details.



		Error indicator

		O

		This field is included when the UE cannot honor the SLINIT, e.g for deferred reporting the UE encounters a problem (e.g. PS server not accessible), or the UE does not support the requested positioning mode. This field shall take one of the following values:


· PS server not accessible


· Requested positioning mode is not supported


· Undefined



		Fields specific to Network initiated LCS requests



		Privacy consent choice:

		M

		This field indicates whether the permission related to the user notification and privacy to locate the target UE is granted or not.



		> Not requested

		

		



		> Permission granted

		

		This value indicates that permission to locate the target UE is granted for this request.



		> Permission denied

		

		This value indicates that permission to locate the target UE is not granted for this request.



		> Permision conditionally granted

		

		This value indicates that permission to locate the target UE is granted for this request provided the specified condition is met.



		>> Condition Choice

		M

		Note: at this stage only one condition is defined. Others may be added in the future.



		>>> Acceptable Position accuracy

		

		This field specifies the acceptable position accuracy for the position to be delivered to the requesting LCS Client.



		> Duration of permission

		

		This field specifies that permission is granted for this request and the subsequent requests within the specified duration. If no duration is included, a default duration may be applied at the LCS Manager.



		Fields specific to UE-initiated LCS requests



		Subscription identification

		O

		This field shall be included for mobile initated LCS requests. It shall contain the subscriber MSIDN/MDN.


Editor’s comment: can someone confirm whether the UE has the MSISDN/MDN information?



		Positioning Mode

		O

		This field specifies the positoning method that the UE intends to use. It shall be included for UE-initiated requests only.


See section 4.1.2.3 for a detailed description of this field.



		Application Information

		O

		This field shall be included for UE-initiated LCS requests only, when the UE has not verified locally that the application is authorized. See section 4.1.2.7 for a detailed description of this field. 



		Reporting Criteria

		O

		This field shall be included in case of a UE-initited deferred location request. See section 4.1.2.5 for details.








4.1.1.3 Start Location Response (SLRESP)


The Start Location Response (SLRESP) message is a unidirectional message sent from the LCS Manager to UE. SLRESP is described in the following table.


Table 4‑3  Start Location Response Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Start Location Response 



		Version

		M

		Protocol version



		SessionID

		M

		The value shall be the same as in the SLRESQ.



		PS Address

		O

		The absence of this parameter shall indicate that the proxy model is used.


If present, this field provides the address information that the UE shall use in order to directly communicate with the positioning server.


This field specifies a URL and, if WAP is not used, an IP address expressed in an IPv6 format (even if IPv4 is used) and a and port number the UE shall use to contact the Positioning Server.






		Positioning Mode

		O

		This field specifies the positoning method that the UE shall use. It is included if this positioning mode differs from a previous exchanged value, in which case this value shall override the old value.


See section 4.1.2.3 for a detailed description of this field.



		Position Estimate

		O

		This field can be optionally included to specify the target UE approximate location. For details on this field see section 4.1.2.2.



		Age of Position Estimate

		O

		This field shall be included if the Position Estimate contains a cached position and represents the elapsed time in seconds since the last time contact was established with the UE in order to obtain a position estimate.
This is an unsigned integer within the range [0..65535] (upper boundary = 0xFFFF, which is about 18 hours). The value 0 shall be used to indicate that the age is unknown or greater than 65535 seconds.


This field shall not be included if the position estimate is current.



		Reason value

		O

		This field indicates by its presence that this message is the last message between the network and UE for this LCS request (e.g. no PD session to follow). It shall take one of the following reason values:


· Normal ending


· Non-specified failure


· Resource shortage


· Position Server not available


· …


The presence of this field is mutually exclusive with the presence of the PS Address parameter. Also when this field is included precise positioning should not be requested.


In case of conflict with other fields, the UE shall immediately end the session as requested by the presence of this parameter.





4.1.1.4 Start Location Cancellation (SLCANC)


The Start Location Cancellation (SLCANC) message is a bi-directional message sent from the UE or the LCS Manager in order to cancel an ongoing LCS session. SLCANC is described in the following table.


Table 4‑4  Start Location Cancellation Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Start Location Cancellation 



		Version

		M

		Protocol version



		SessionID

		M

		The value shall be the same as in the SLREQ.



		Cancellation Reason

		C

		This field shall only be included in the UE-> LCS Manager direction. If included, it shall take one of the following values:


· User initiated cancellation


· Unable to contact Positioning Server


· Session unknown by Positioning Server


· Session time-out


· Unspecified: default value which shall be used only when none of the above values are applicable.








4.1.2 Lup Start Location Parameters


4.1.2.1 Cell Information


The cell information is composed of two fields, the Cell Information Type and the Cell Identification, as shown in the following table:


Table 4‑5  Cell Information Parameter


		Field

		Presence

		Values/ Description



		Cell Information Type

		M

		This field specifies which radio interface the cell information is retrieved from. It shall take one of the following values :


· CDMA


· GSM


· WCDMA



		Reference Cell Identification

		M

		This field represents the umabiguous cell identification of the most current serving cell.


If Cell Information Type is CDMA, the cell Identification is represented by the (SID, NID, BASE_ID) triplet.


If the Cell Information Type is GSM, the cell Identification is represented by the Quadruplet (PLMN-ID, LAC, CI)


If the Cell Information Type is WCDMA, the cell Identification is represented by the triplet (PLMN-ID, CI) (note).The PLMN-ID is composed of the MCC (Mobile Country Code) and MNC (Mobile Network Code).


Note: when the UE is in soft handover, the UE shall provide only one of the serving cells.



		NMR

		O

		This field provides information regarding the neighboring cells in GSM and WCDMA or the serving cells when the UE is in soft handover in WCDMA. The provided information is relative to the reference cell.  See section 4.2.2.1 for details.



		TA (GSM)

		O

		Timing Advance for GSM only – Range [0..255]





The range of the cell identification fields is specified below:


MCC: 1 to 3 digits


MNC: 2 or 3 digits


LAC: 16-bit unsigned integer


GSM CI: 16-bit unsigned integer


WCDMA CI: 28-bit unsigned interger


SID: 16-bit unsigned integer


NID: 16-bit unsigned integer


BASE_ID: 16-bit unsigned integer


4.1.2.2 Position Estimate


The position estimate parameter is composed of the Type of Shape and the Shape Desription. 


Type of Shape:


Type of Shape shall take one of the following 7 values:


· Ellipsoid point (EP)


· EP with uncertainty circle


· EP with uncertainty ellipse


· EP with altitude


· EP with altitude and uncertainty ellipsoid


· Ellipsoid arc


· Polygon 


Ellipsoid point shape description:


The EP is composed of the following 3 fields:


Sign of Latitude: 2 values, North or South


Degrees of latitude: 23-bit unsigned integer value


Degress of longitude: 24-bit unsigned integer value


Ellispoid point with uncertainty circle shape description:


This shape is composed of:


EP (described above) and


Uncertainty code: 7-bit unsigned integer value


Ellispoid point with altitude shape description:


This shape is composed of:


EP (described above) 


Direction of altitude: 2 values, height or depth


Altitude: 15-bit unsigned integer value


Ellispoid point with altitude and uncertainty ellipsoid shape description:


This shape is composed of:


EP with altitude (described above) 


Uncertainty semi-major: 7-bit unsigned integer value


Uncertainty semi-minor: 7-bit unsigned integer value


Orientation of major axis: angle in degrees between the major axis and North (0= North, 90 = East). Unsigned integer value between 0 and 180.


Confidence: 7-bit unsigned integer value



For further information, please refer to 3GPP TS 23.032.


4.1.2.3 Positioning Mode


This parameter specifies a positioning method. The list of possible values is the following:


Update abbreviation list


Put it in a table format – and review at a next step.


		Allowed ->


Preferred

		AGPS UE-assisted

		AGPS UE-based

		Hybrid UE-assisted , E-CI

		Hybrid UE-assisted , AFLT

		Enhanced Cell ID

		AFLT



		AGPS UE-assisted

		Only

		Yes

		Yes

		Yes

		Yes

		Yes



		AGPS UE-based

		Yes

		Only

		Yes

		Yes

		?

		?



		Hybrid UE-assisted and E-CI

		?

		?

		Only

		NA

		?

		NA



		Hybrid UE-assisted and AFLT

		?

		?

		NA

		Only

		NA

		?



		Enhanced Cell ID

		NA

		NA

		

		

		Only

		NA



		AFLT (CDMA)

		Yes

		NA

		

		

		NA

		Only



		

		

		

		

		

		

		






NA = Not applicable.


The ? asks the question whether the permutation makes sense.


Editor’s note: I put the table together to do the exercise as requested in the last Dusseldorf meeting, but this seems quite complicate. Also, AGPS UE-based and E-CI is not shown.


Here is a proposal to make things simpler – Please provide feed-back ASAP


For E-CI in GSM and WCDMA:  make the reporting of NMR mandatory for cell ID positioning and  in the PDINIT for precise positioning. If such approach is adopted, the positioning method for GSM/UMTS will only contain the GPS permutation as defined in RRLP and RRC plus E-CI only (for the case where only E-CI is requested). In addition the support of NMR does not have to be declared in the UE positioning capability. Finally including the NMR in PDINIT can be used as an aid to provide a more accurate UE reference position (when compared to mere cellID) for AGPS MS-based positioning.


Note for IS-801 things are specified slighthly differently since the choice between MS-based/assisted and GPS and AFLT is done at the IS-801 level.


Finally this field should also specify what protocol from RRC/RRLP to use.


		Field

		Presence

		Values/ Description



		Positioning mode CHOICE:

		M

		This field specifies the positioning method intended to be used.



		> Cached Position

		

		



		> E-CI 

		

		Enhanced Cell Identification



		> Precise Positioning CHOICE:

		

		



		>> CDMA IS-801

		

		CDMA IS-801 positioning per [IS-801].



		>> GSM/UMTS SEQUENCE:

		

		



		>>> Protocol selection

		M

		This field indicates the requested protocol. It can take one of the following value:


· RRLP: RRLP protocol is requested per [RRLP]


· RRC: RRC protocol is requested per [RRC]


· RRLPorRRC: if the network supports both RRLP or RRC and either one can be used.



		>>> Method Type

		M

		The method type specifies the AGPS method and can take one of the following values:


· UE-assisted only: This value indicates the only UE-assisted AGPS method type is allowed.


· UE-based only: This value indicates the only UE-based AGPS method type is allowed.


· UE-assisted preferred: This value indicates the UE-assisted AGPS method type is preferred, but UE-based AGPS is allowed.


· UE-based preferred: This value indicates the UE-based AGPS method type is preferred, but UE-assisted AGPS is allowed.





4.1.2.4 Quality of service


The QualityOfService (QoS) parameter is specified in [OMA-MLP].


4.1.2.5 Reporting Criteria


The Reporting Crietria parameter is described in the following table:


Table 4‑6  Reporting Criteria Parameter


		Field

		Presence

		Values/ Description



		> Duration 

		

		This field provides the amount of time during which the deferred reporting shall take place.  



		> Reporting Quantity Choice

		M

		At this point only periodical reporting is defined.



		>> Periodical Reporting

		

		



		>>> Reporting interval

		M

		This field represents the time between reports in seconds. The range is [1..43200] (1 second to 12 hours).


Note: for reporting intervals greater than 12 hours, immediate requests should be used instead of increasing the range of this field.



		>> Event trigerred reporting

		

		Needs further study.





4.1.2.6 SessionID


The session ID information is described in the following table:


Table 4‑7  SessionID Parameter


		Field

		Presence

		Values/ Description



		SessionID SEQUENCE:

		

		The session ID unambiguously identifies the SUPL communication between the UE and the network associated with one immediate or deferred location request.



		> UE-SessionID

		M

		This field contains the part of the session ID assigned by the UE.



		> Server-SessionID SEQUENCE:

		M

		This field contains the part of the session ID assigned by the network (the location manager in case of LCSM direct access or the positioning server in case of PS direct access). It is globally unique among all LCSM and PS.



		>> Network ID type

		M

		Value 0 designates CDMA network ID type, value 1 designates GSM/UMT network ID type.



		>> Network ID

		M

		It is composed of PLMN-ID (MCC, MNC) in GSM/UMTS, or SID in CDMA.



		>> Local IP Address

		M

		The field contains IPv4 or IPv6 address of the network server which creates the Server-SessionID. The IP address is  in IPv6 format.



		>> Time

		M

		Time of creation of the server-SessionID.  This field is a 32-bit integer and represents the number of seconds since Jan 1 1970





The procedure for allocating the SessionID are specified in section 4.2.3.2.


4.1.2.7 Application Information


To be completed.


4.2 Lup Position Determination (PD)


4.2.1 Lup PD messages


4.2.1.1 Position Determination Initiation (PDINIT)


The Position Determination Initiation (PDINIT) message is a unidirectional message sent from the UE to the positioning server. PDINIT is described in the following table:


Table 4‑8  Position Determination Initiation Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Determination Initiation 



		Version

		M

		Protocol version



		SessionID

		M

		In non-trusted model, the value shall be the same as in the SLREQ.


In trusted model, the value shall be created by the UE. See section 4.1.2.6 for a detailed desription of this field.



		Cell Information

		M

		This field provides the most current cell information available at the UE.



		Request Assistance Data (AGPS)

		O

		Include if the information was not already provided to the LCS Manager (or was provided but the information is obsolete). See section 4.2.2.2 for a detailed desription of this field.



		Position Estimate 

		O

		Include for reportings associated to a deferred request. See section 4.1.2.2 for a detailed desription of this field.



		Subscription identification

		O

		This field shall be included for mobile initated LCS requests in PS direct access mode only. It shall contain the subscriber MSIDN/MDN.


Editor’s comment: can someone confirm whether the UE has the MSISDN/MDN information?





4.2.1.2 Position Determination Messaging (PDMESS)


The Position Determination Messaging (PDMESS) message is a bi-directional message used to carry the positioning payload e.g. RRLP, RRC or IS-801. PDMESS is described in the following table:


Table 4‑9  Position Determination Messaging Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Determination Messaging 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as in the PDINIT message



		PD Payload 

		M

		



		> Payload Type

		M

		This field shall take one of the following values:


· IS-801 payload


· RRLP Payload


· RRC payload


For binary encoding room for reserved values shall be allocated.



		> Payload length

		M

		Number of octets of the payload content



		> Payload content

		M

		Position determination payload of the type defined in the Payload Type field.



		Cell Information

		O

		This field contains the most current cell information. See section 4.1.2.1 for a detailed desription of this field.



		Velocity

		O

		The format of this field shall comply with 3GPP TS 23.032.





4.2.1.3 Position Determination Report (PDRPT)


The Position Determination Report (PDRPT) message is a bi-directional message used to report the position estimate of the target UE or to report an error indication to the receiving entity. PDRPT is described in the following table:


Table 4‑10  Position Determination Report Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Determination Report 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as in the PDINIT message



		Interim Position indicator

		O

		This field shall be present in order to indicate that an interim position is being reported. It shall remain absent otherwise.


When present, the Position Information field shall also present.



		Position Information

		O

		This field is included to report a position estimate.



		> Position Estimate

		M

		See section 4.1.2.2 for a detailed desription of this field.



		> Position Source

		M

		See section 4.2.2.2 for a detailed desription of this field.



		Cell Information

		O

		This field is included to report Cell Information (e.g. when the positioning mode is Cell ID or Enhanced Cell-ID)

See section 4.1.2.1 for a detailed desription of this field.



		Error cause

		O

		This field is used to report a failure. Position Information and this parameter shall be mutually exclusive.





4.2.1.4 Position Determination Abort (PDBORT)


The Position Determination Abort (PDBORT) message is a bi-directional message used to abort an ongoing position determination session between the UE and the positioning server. PDBORT message ends the positioning session.


Table 4‑11  Position Determination Abort Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Determination Initiation 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as in the PDINIT message



		Error cause

		M

		Shall be included to indicate the reason of the abort.



		Supported Version

		O

		This field specifies the highest protocol version supported by the sending entity.
Same format as the Version field. 





4.2.1.5 Position Determination END (PDEND)


The Position Determination END (PDEND) message is a unidirectional message sent from the network to the UE to normally terminate a PD session.


Table 4‑12  Position Determination End Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Determination Initiation 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as in the PDINIT message





Editor’s note: this message is not always needed. For example a mechanism is defined within IS-801 to end a session. Same in WCDMA (RRC measurement Control with the command “Release”). This field is mostly needed for RRLP, where the end of the session may not be implied through the RRLP protocol.


4.2.2 Lup PD parameters


4.2.2.1 Network Measurement Reports


Table 4‑13  Network Measurement Reports Parameter (UMTS/WCDMA)


		Field

		Presence

		Values/ Description



		Network Measurement Reports CHOICE:

		

		



		> UMTS/FDD WCDMA NMR

		

		The following information shall be repeated for each frequency for which measurements are reported.



		>> Frequency 

		M

		The frequency for the following cells.  The first frequency listed is the frequency associated with the primary (serving) cell.



		>>>Number of Cells

		M

		Number of cells at the given frequency for which measurements are listed



		>>> Cell Measurements

		

		The following fields shall be be repeated for each cell at the indicated frequency for which cell measurements are reported.  The cells within a frequency shall be ordered by decreasing of Ec/No value.



		>>>> CPICH

		M

		Common Pilot Channel: the CPICH is the scrambling code identifying the cell.  CPICH is encoded on 9 bits (range 0 to 511).



		>>>> Ec/No

		M

		Received energy per chip divided by the power density in the band.  (3GPP TS 25.215). The range of this field is 0 to 63.  Value 127 shall be used to indicate that the Ec/No value is not available. Value between 64 and 126 should not be used by the MS



		>>>> RSCP

		M

		Received Signal Code Power. It shall be encoded on one octet, with the range between 1 to 127. The value 0 shall be used to indicate that the field is not available



		> GSM NMR CHOICE

		

		Editor’s note: more investigation needed on NMR….



		>> Measurement Results

		

		Structure and content are defined in §10.5.20.1 3GPP TS 04.18



		>> Enhanced Measurement Results

		

		Structure and content are defined in 3GPP TS 04.18





4.2.2.2 Position Source


This field indicates which positioning method is used to provide the position estimate. It shall take one of the following values:


· UE-assisted AGPS only


· UE-based AGPS only


· Autonomous GPS 


· Enhanced Cell-ID only 


· AFLT only (CDMA)


· Cell-ID


· Combined UE-assisted AGPS and enhanced Cell-ID

· Combined UE-assisted AGPS and AFLT (CDMA)

· Cached position

4.2.2.3 Requested Assistance Data (AGPS)


The Requested Assistance Data parameter consists in two fields: the Requested Assistance Data Bitmap and the navigation-related data.


Requested Assistance Data Bitmap:


This field indicates which assistance data is requested. It shall contain the following indicators, each indicator taking the value Requested or Not requested:


· Almanac indicator


· UTC model


· Ionospheric model


· Navigation model


· DGPS corrections


· Reference location


· Reference time


· Acquisition assistance


· Real-time integrity


Navigation-related data


When the Navigation model indicator is set to Requested, this field shall be present. Otherwise it shall remain absent. 
The Navigation-related data field is described in the following table:


		Navigation-related data sub-field

		Description



		GPS Week

		This field contains the GPS Week of the assistance data currently held in the UE. Range [0..1023].



		GPS_Toe

		This field contains the GPS time of ephemeris in hours of the newest set of ephemeris contained in the UE memory. Range [0..167].



		NSAT

		This field contains the number of satellites to be considered for the current GPS assistance data request. Range [0..15].



		T-Toe limit

		This field contains the ephemeris age tolerance of the UE to the network in hours. Range [0..10]



		Satellite information

		This field is present if NSAT>0. When present, this field is repeated NSAT times.



		> SatId

		Represents the satellite identifier. Range [1..64]



		> IODE

		Represents the satellite sequence number. Range [0..255]





4.2.2.4 Terminal (positioning) capabilities


The Terminal (positioning) capabilities parameter specifies the positioning technologies and positioning protocol which are supported by the UE. It is described in the following table:


		Parameter fields

		Presence

		Values/ Description



		> Positioning Technology

		M

		This field contains the following indicators, each indicator taking the value supported or not supported:


· UE-assisted AGPS indicator 


· UE-Based AGPS indicator


· Autonomous GPS indicator


· AFLT Indicator (CDMA)


· Enhanced-Cell ID indicator (GSM/UMTS) (note)


Note: this indicator shall be removed, if the support of E-CI is made mandatory, but this is still to be confirmed.



		> Positioning Protocol

		M

		This field specifies which positioning protocol(s) the UE supports. Each indicator takes the value supported or not supported:


· IS-801Indicator


· RRLP Indicator


· RRC Indicator





4.2.3 Lup PD Procedures


4.2.3.1 Version handling


If the UE or Positioning Server receives a PD message which protocol version is not supported, it shall respond with a PD abort message set as follows:


· The version value shall be copied from the received message


· The Error Cause shall indicate Protocol Version Not Supported.


· The Supported Version parameter shall specify the highest protocol version supported by the entity sending the abort message. 


The entity receiving a PD Abort message because of unsupported protocol version, may or may not choose to start a new positioning session using the protocol version specified in the supported version field of the PD Abort.


4.2.3.2 Creation of sessionID


For Network originated flows, when sending a LCS INIT to the UE, the LCS Manager shall assign a value to the server-sessionId and set the ue-sessionId to 0. The UE shall then assign a value to the UE session ID when it receives the message. Any further messages should contain the resultant combined session ID for the remainder of the session.

For UE Initiated with LCS Manager direct access, when sending a SLREQ to the LCS-Manager, the UE shall assign a value to the ue-sessionId and set the server-sessionId to 0. The LCS Manager shall assign a value to the server-sessionId when it receives the message. Any further messages should contain the resultant combined session ID for the remainder of the session.

For UE Initiated call flows with PD direct access, when sending the PDINIT the UE shall assign a value to the ue-sessionId and set the server-sessionId to 0. The Positioning Server shall assign a value to the server-sessionId when it receives the message. Any further messages should contain the resultant combined session ID for the remainder of the session.

4.3 Llp protocol 


4.3.1 Llp Messages


4.3.1.1 Position Request (PREQ)


The Position Request (PREQ) message is a bi-directional message. This message is sent from the LCS Manager to the Positioning Server in order to start a LCS session. It is sent from the Positioning Server to the LCS Manager in order to translate the CellID information into a position. PREQ is described in the following table.


Editor’s note: The direction PS->LCSM is added to comply with the 7.1.3.2 stage 2 scenario. However I think we are overloading the message and it would be better to define a separate one.


Table 4‑14  Position Request Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Request 



		Version

		M

		Protocol version



		SessionID

		M

		This field shall uniquely identify the LCS session at the Positioning server. The LCS Manager shall use the same value as used in the Start Location messages.



		Positioning Mode

		O

		This field specifies which positioning method the Positioning Server shall use to provide the target UE’s position estimate.


See section 4.1.2.3 for a detailed desription of this field.


This field shall not be included when the message is sent from the PS to the LCSM. 



		

		

		



		Terminal (Positioning) Capabilities

		O

		This parameter specifies the positioning capability of the UE, i.e. the positioning technology and positioning protocols(s) supported by the UE. This field is specified in section 4.2.2.4.


This field shall not be included when the message is sent from the PS to the LCSM.



		PS address Requested indicator

		O

		This field may be included is a UE-PS session is involved. It shall not be included otherwise. 


This field shall not be included when the message is sent from the PS to the LCSM.



		QoS

		O

		Include if available. See section 4.1.2.4 for a detailed desription of this field.


This field shall not be included when the message is sent from the PS to the LCSM. 



		LCS Manager Address

		O

		Shall be included when the message is sent by the LCS Manager, shall not be included otherwise.



		Cell Information

		O

		Include if available. See section 4.1.2.1 for a detailed desription of this field.


In the PS->LCSM direction, the presence of this field indicates that the PS needs a translation of the cell information into a position estimate.



		Requested Assistance Data (GPS)

		O

		Include if available. See section 4.2.2.2 for a detailed desription of this field.


This field shall not be included when the message is sent from the PS to the LCSM. 



		Position Consumer

		O

		The presence of this indicator indicates that the consumer of the position information is the UE (note 2).


This field shall not be included when the message is sent from the PS to the LCSM. 



		Duration

		O

		This field indicates how long the Positioning Server resources shall be made available to the UE.
The LCS Manager shall include this field only for deferred location requests.
Expressed in seconds. Range [1..16 777 215] (ox FF FF FF).


This field shall not be included when the message is sent from the PS to the LCSM. 





Note 1: The SessionID could be the same as provided in the Start Location protocol, but this is not a requirement. All is needed is that the sessionID enables the PS to uniquely identify the session, given the fact that the PS may communicate with multiple LCS managers.


Note 2:  This indicator will help the Positioning Server determine if in the AGPS MS-assisted call flow the position shall be returned to the UE or not.


4.3.1.2 Position Response (PRESP)


The Position Response (PRESP) message is a unidirectional message sent from the Positioning Server to the LCS Manager in response to a PREQ. PRESP is described in the following table.


Table 4‑15  Position Response Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Response 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as from the PREQ message.



		PS address

		O

		The PS address shall be included if requested by the LCS Manager. The address is composed of an IP address in IPv6 format and a port number.


Note: should there be a time validity along with the address info? 



		Llp-Error Cause

		O

		This parameter shall be included only to indicate that the Position Request cannot be honoured. See section 4.3.2.1 for a detailed desription of this field.



		Interim Position indicator

		O

		This field when included indicates that the position information is included to provide an interim position. 



		Position information

		O

		



		> Position Estimate

		M

		See section 4.1.2.2 for a detailed desription of this field.



		> Position Source

		M

		See section Error! Reference source not found. for a detailed desription of this field.





4.3.1.3 Position Report (PRPT)


The Position Report (PRPT) message is a unidirectional message sent from the Positioning Server to the LCS Manager to report a position estimate or an error indication when a position estimate is not provided. PRPT is described in the following table.


Table 4‑16  Position Report Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Report 



		Version

		M

		Protocol version



		SessionID

		

		Same value as from the PREQ message.



		Position Information

		O

		



		> Position Estimate

		M

		See section 4.1.2.2 for a detailed desription of this field.



		> Position Source

		M

		See section Error! Reference source not found. for a detailed desription of this field.



		Velocity

		O

		The format of this field shall comply with 3GPP TS 23.032.



		Llp-Error Cause

		O

		This parameter shall be included in order to indicate that the Position Request cannot be honoured. See section 4.3.2.1 for a detailed desription of this field.





4.3.1.4 Position Cancellation (PCANC)


The Position Cancellation (PCANC) message is a unidirectional message sent from the LCS Manager to the Positioning Server in order to cancel an ongoing LCS session. PCANC is described in the following table.


Table 4‑17  Position Cancellation Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Cancellation 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as from the PREQ message.





4.3.1.5 Position Abort (PBORT)


The Position Abort (PBORT) message is a unidirectional message sent from the Positioning Server to the LCS Manager. PBORT is described in the following table.


Table 4‑18  Position Abort Message


		Parameter

		Presence

		Values/ Description



		Message Type

		M

		Message type indicates Position Abort 



		Version

		M

		Protocol version



		SessionID

		M

		Same value as from the PREQ message.



		Llp-Error cause

		M

		See section 4.3.2.1 for a detailed desription of this field.



		Supported Version

		O

		This field specifies the highest protocol version supported by the sending entity.
Same format as the Version field. 





4.3.2 Llp Parameters


4.3.2.1 Llp-Error cause


The Llp-Error cause field can take one of the values:


· Unspecified


· System Failure


· Protocol Error


· Data Missing


· Unexpected Data Value


· Position Method Failure


· Target UE Not Reachable


· Protocol version not supported


· Resource Shortage


The value Unspecified shall be used when no other value is applicable.


4.4 RLP protocol


Only identify the functional requirement for the RLP protocol – defer the actual specification work to OMA.


5. Protocol transport


5.1 Lup transport


To be completed.


Editor’s note: section not updated – same text as from 11/18 edited stage 3 version.


lcs manager – http


wap wg = ue – wsp or http


consider https


optional tcp/ip binding


Will contain LCS Init special case, transport for Start Location messages, transport for PD messages  - description of the proxy /non-proxy options for the PD messaging….


lcs init 


2 options


- PAP push-message 


- MT SMS


PDRPT – SMS Binding


5.2 Llp transport


5.2.1 Llp transport


The recommended transport protocol between the LCS Manager and the Positioning Server shall be TCP/IP.


The Positioning Server shall provide a single socket port, which will be used by the LCS Manager to connect to. The LCS Manager and the Positioning Server should be deployed in an environment where the transport of messages are secure and cannot be intercepted and decoded.


If this cannot be achieved then the LCS Manager and the Positioning Server must provide an additional socket port, which will be used for SSL/TLS. 


Two port numbers have been selected and proposed as standard ports for Llp implementations. These ports are registered with IANA (Internet Assigned Numbers Authority). The two port numbers are: 


Llp           9310/tcp    Secure LCS Manager and Positioning Server environment


Llp-s        9311/tcp    Non-Secure LCS Manager and Positioning Server environment


5.2.2 Connection Management


5.2.2.1 Connections Initiation


A LCS Manager shall always establish connections to a Positioning Server. A Positioning Server shall never establish a connection to a LCS Manager. A LCS Manager shall typically establish a connection at start-up but can also establish a connection at the time of a transaction. If the LCS Manager is unable to establish a connection at start-up the LCS Manager shall, based on configuration, attempt to retry connection with the Positing Server. Once a connection is established the connection shall be long-lived and shall be maintained by heartbeat messages between the LCS Manager and the Positioning Server.


5.2.2.2 Connection Usage


A LCS Manager shall use existing connections to a Position Server to send positioning requests and shall not close the connection once the transaction is complete.  


A LCS Manager can use a single connection to asynchronously transmit multiple Positioning Requests to the Positioning Server.


The LCS Manager can maintain a single or multiple connections to one or many Positioning Servers. A Positioning Server shall support connections to a single LCS Manager. 


5.2.2.3 Connections Termination


At any point in time the LCS Manager or the Positioning Server can close a open connection. 


5.2.2.4 Connection Failures 


It is the responsibility of the LCS Manager to re-establish a connection to a Positioning Server when a connection is lost. 


6. Encoding Specification


This section specifies the encoding of the messages and parameters described in section 4 using the ASN.1BASIC-PER unaligned variant ([PER]).


Detailed ASN.1 specification is to be completed.
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Appendix B. Partial List Of Outstanding Issues


(SUPL Stage 3 comments received but not discussed, due to lack of time).  


4.1.1.1 / 4.1.1.2:
(add) Time Estimate parameter:  Suggest adding a reference time parameter, to supplement the position parameter.  Could be relatively imprecise (+/- 2-seconds).  


4.1.1.2:  SessionID parameter:  If we go with the session ID concept agreed to this Monday, then the initial (LCSINIT) session ID would have the recipient's portion zeroed-out.  SLREQ, and subsequent messages, would contain the completed session ID with the recipient's portion filled in.  It therefore wouldn't really be "the same" as LCSINIT's session ID, so this s/b corrected.  Other messages have similar minor inaccuracies for SessionID. Perhaps just refer to 4.1.2.6 and 4.2.3.2?  

4.1.1.2:  Permission denied parameter:  Typo; need to add "not" here.  

4.1.2.1 / 4.1.2.3 / 4.2.2.1:  Cell Information, etc.:


1)  Suggest that 4.2.2.1 include SCN; this needs to be discussed.  


2)  Circumstances exist, in GSM, where the UE may not have valid NMR (right after handover).  Need to discuss whether this will be indicated through valid flag, as in the regular RR measurement report.  


 


3)  Note that the UE will have EMR only when it’s activated by the network.  Need to discuss how the UE will indicate when it doesn’t have EMR.  


4.1.2.6:  SessionID:  Suggested changes for greater clarity:


1)  Remove the string "SEQUENCE:".  


2)  Indicate that the entries after "Server-SessionID" are subsidiary to it, by using ">>" as is done in other tables.  


3)  Remove the "Network ID type".  Unless we anticipate roaming between CDMA and GSM/UMTS networks, this distinction won't mean much to a particular NW or UE.  


4.2.1.3 / 4.3.1.2:  Add Velocity.  

5.1:  As stated here, this is old and needs to be redone.  


Other:  Other comments are pending, but were not received in time to include here.  
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