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[bookmark: foreword][bookmark: _Toc144116945][bookmark: _Toc146746877][bookmark: _Toc146855736]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
[bookmark: introduction]z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: scope][bookmark: _Toc144116946][bookmark: _Toc146746878][bookmark: _Toc146855737]
1	Scope
The present document specifies the Sidelink Positioning Protocol (SLPP) for the interface between UEs and between UE and LMF.
[bookmark: references][bookmark: _Toc144116947][bookmark: _Toc146746879][bookmark: _Toc146855738]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[3]	3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[4]	ITU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)" (Same as the ISO/IEC International Standard 8825-2).
[5]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[6]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc144116948][bookmark: _Toc146746880][bookmark: _Toc146855739]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc144116949][bookmark: _Toc146746881][bookmark: _Toc146855740]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Field: The individual contents of an information element are referred to as fields.
[bookmark: _Hlk141342809]Ranging: Refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE via PC5 interface.
Anchor UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. over the Sidelink interface.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple Anchor UEs using Sidelink in the Ranging based service and Sidelink positioning.

[bookmark: _Toc144116950][bookmark: _Toc146746882][bookmark: _Toc146855741]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

LMF	Location Management Function
[bookmark: _Hlk141342817]SL	Sidelink
SL-AoA	Sidelink Angle-of-Arrival
SLPP	Sidelink Positioning Protocol
SL-RTT	Sidelink Round Trip Time
SL-TDOA	Sidelink Time Difference Of Arrival
UE	User Equipment

[bookmark: clause4][bookmark: _Toc144116951][bookmark: _Toc146746883][bookmark: _Toc146855742]4	Functionality of Protocol
[bookmark: _Toc144116952][bookmark: _Toc146746884][bookmark: _Toc146855743]4.1	General
[bookmark: _Toc27765089][bookmark: _Toc37680746][bookmark: _Toc46486316][bookmark: _Toc52546661][bookmark: _Toc52547191][bookmark: _Toc52547721][bookmark: _Toc52548251][bookmark: _Toc131140005][bookmark: _Toc144116953][bookmark: _Toc146746885][bookmark: _Toc146855744]4.1.1	SLPP Configuration
SLPP is used point-to-point between Endpoint A and Endpoint B in order to obtain absolute position, relative position, or ranging information of target UE using sidelink measurements obtained by one or more reference sources. Figure 4.1.1-1 shows the configuration as applied to the control-plane location solution for NG-RAN (as defined in TS 38.305 [3] and TS 23.273 [5]).



Figure 4.1.1-1: SLPP Configuration for Control-Plane Positioning in NG-RAN

[bookmark: _Toc27765090][bookmark: _Toc37680747][bookmark: _Toc46486317][bookmark: _Toc52546662][bookmark: _Toc52547192][bookmark: _Toc52547722][bookmark: _Toc52548252][bookmark: _Toc131140006][bookmark: _Toc144116954][bookmark: _Toc146746886][bookmark: _Toc146855745]4.1.2	SLPP Sessions and Transactions
Editor’s note	FFS on the definition of SLPP Session.
Each SLPP session comprises one or more SLPP transactions, with each SLPP transaction performing a single operation (capability exchange, assistance data transfer, or location information transfer). The SLPP transactions are realized as SLPP procedures. The instigator of an SLPP session will always instigate the first SLPP transaction, but subsequent transactions may be instigated by either end. SLPP transactions within a session may occur serially or in parallel. SLPP transactions are indicated at the SLPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response).
Messages within a transaction are linked by a common transaction identifier.
[bookmark: _Toc27765091][bookmark: _Toc37680748][bookmark: _Toc46486318][bookmark: _Toc52546663][bookmark: _Toc52547193][bookmark: _Toc52547723][bookmark: _Toc52548253][bookmark: _Toc131140007][bookmark: _Toc144116955][bookmark: _Toc146746887][bookmark: _Toc146855746]4.1.3	SLPP Position Methods
This version of the specification defines SL-TDOA, SL-AoA and SL-RTT positioning methods.
Editor’s note	FFS on the supported positioning methods.

[bookmark: _Toc27765092][bookmark: _Toc37680749][bookmark: _Toc46486319][bookmark: _Toc52546664][bookmark: _Toc52547194][bookmark: _Toc52547724][bookmark: _Toc52548254][bookmark: _Toc131140008][bookmark: _Toc144116956][bookmark: _Toc146746888][bookmark: _Toc146855747]4.1.4	SLPP Messages
Each SLPP transaction involves the exchange of one or more SLPP messages between Endpoint A and Endpoint B. The general format of an SLPP message consists of a set of common fields followed by a body. The body (which may be empty) contains information specific to a particular message type. Each message type contains information specific to one or more positioning methods and/or information common to all positioning methods.
The common fields are as follows:
	Field
	Role

	Session ID
	Identify messages belonging to the same session

	Transaction ID
	Identify messages belonging to the same transaction

	Transaction End Flag
	Indicate when a transaction (e.g. one with periodic responses) has ended

	Sequence Number
	Enable detection of a duplicate LPP message at a receiver

	Acknowledgement
	Enable an acknowledgement to be requested and/or returned for any LPP message



The following message types are defined:
-	Request Capabilities;
-	Provide Capabilities;
-	Request Assistance Data;
-	Provide Assistance Data;
-	Request Location Information;
-	Provide Location Information;
-	Abort;
-	Error.

[bookmark: _Toc27765093][bookmark: _Toc37680750][bookmark: _Toc46486320][bookmark: _Toc52546665][bookmark: _Toc52547195][bookmark: _Toc52547725][bookmark: _Toc52548255][bookmark: _Toc131140009][bookmark: _Toc144116957][bookmark: _Toc146746889][bookmark: _Hlk144107864][bookmark: _Toc146855748]4.2	Common SLPP Session Procedure
Editor's note	FFS on whether SLPP message Segmentation is needed.

[bookmark: _Toc144116958][bookmark: _Toc146746890][bookmark: _Toc146855749]4.3	SLPP Transport
Editor's note	May be updated based on the discussion on session management.
Editor's note	FFS on the support of session-less operation.
Editor's note	FFS on the support of broadcast/groupcast.
Editor's note	FFS With regards to duplicate detection: the applicability of the 10min inactivity rule. With regards to retransmission: the applicability of the timeout period of 250ms.

[bookmark: _Toc144116959][bookmark: _Toc146746891][bookmark: _Toc146855750][bookmark: _Hlk144110058]4.3.1	Transport Layer Requirements
[bookmark: _Hlk144110070]SLPP requires reliable, in-sequence delivery of SLPP messages from the underlying transport layers. This clause describes the transport capabilities that are available within SLPP. A UE implementing SLPP shall support SLPP reliable transport (including all three of duplicate detection, acknowledgement, and retransmission).
[bookmark: _Toc144116960][bookmark: _Toc146746892][bookmark: _Toc146855751]4.3.2	SLPP Duplicate Detection
[bookmark: _Hlk144110139]A sender shall include a sequence number in all SLPP messages sent for a particular location session. The sequence number shall be distinct for different SLPP messages sent by the same endpoint for the same location session (e.g., may start at zero in the first SLPP message and increase monotonically in each succeeding SLPP message). Sequence numbers used in the messages transmitted from different endpoints are independent (e.g., can be the same).
A receiver shall record the most recent received sequence number for each location session. If a message is received carrying the same sequence number as that last received for the associated location session, it shall be discarded. Otherwise (i.e., if the sequence number is different), the message shall be processed.
[bookmark: _Hlk144110155]Sending and receiving sequence numbers shall be deleted in a server when the associated location session is terminated and shall be deleted in a target device when there has been no activity for a particular location session for 10 minutes. 
[bookmark: _Toc144116961][bookmark: _Toc146746893][bookmark: _Toc146855752]4.3.3	SLPP Acknowledgement
[bookmark: _Toc144116962][bookmark: _Toc146746894][bookmark: _Toc146855753]4.3.3.1	General
Each SLPP message may carry an acknowledgement request and/or an acknowledgement indicator. A SLPP message including an acknowledgement request (i.e., that include the IE ackRequested set to TRUE) shall also include a sequence number. Upon reception of an SLPP message which includes the IE ackRequested set to TRUE, a receiver returns an SLPP message with an acknowledgement response (i.e., that includes the ackIndicator IE set to the same sequence number of the message being acknowledged). An acknowledgement response may contain no SLPP message body (in which case only the sequence number being acknowledged is significant); alternatively, the acknowledgement may be sent in an SLPP message along with an SLPP message body. An acknowledgement is returned for each received SLPP message that requested an acknowledgement including any duplicate(s). Once a sender receives an acknowledgement for an SLPP message, and provided any included sequence number is matching, it is permitted to send the next SLPP message. No message reordering is needed at the receiver since this stop-and-wait method of sending ensures that messages normally arrive in the correct order.
When an SLPP message is transported via a NAS SL-MO-LR request, the message does not request an acknowledgement.
[bookmark: _Toc144116963][bookmark: _Toc146746895][bookmark: _Toc146855754]4.3.3.2	Procedure related to Acknowledgement
Figure 4.3.3.2-1 shows the procedure related to acknowledgement.


Figure 4.3.3.2-1: SLPP Acknowledgement procedure
1.	Endpoint A sends an SLPP message N to Endpoint B which includes the IE ackRequested set to TRUE and a sequence number.
2.	If SLPP message N is received and Endpoint B is able to decode the ackRequested value and sequence number, Endpoint B shall return an acknowledgement for message N. The acknowledgement shall contain the IE ackIndicator set to the same sequence number as that in message N.
3.	When the acknowledgement for SLPP message N is received and provided the included ackIndicator IE matches the sequence number sent in message N, Endpoint A sends the next SLPP message N+1 to Endpoint B when this message is available.
[bookmark: _Toc144116964][bookmark: _Toc146746896][bookmark: _Toc146855755]4.3.4	SLPP Retransmission
[bookmark: _Toc144116965][bookmark: _Toc146746897][bookmark: _Toc146855756]4.3.4.1	General
This capability builds on the acknowledgement and duplicate detection capabilities. When an SLPP message which requires acknowledgement is sent and not acknowledged, it is resent by the sender following a timeout period up to three times. If still unacknowledged after that, the sender aborts all SLPP activity for this Endpoint. The timeout period is determined by the sender implementation but shall not be less than a minimum value of 250 ms.
[bookmark: _Toc27765102][bookmark: _Toc37680759][bookmark: _Toc46486329][bookmark: _Toc52546674][bookmark: _Toc52547204][bookmark: _Toc52547734][bookmark: _Toc52548264][bookmark: _Toc139050799][bookmark: _Toc144116966][bookmark: _Toc146746898][bookmark: _Toc146855757]4.3.4.2	Procedure related to Retransmission
Figure 4.3.4.2-1 shows the procedure related to retransmission when combined with acknowledgement and duplicate detection.


Figure 4.3.4.2-1: SLPP Retransmission procedure
1.	Endpoint A sends an SLPP message N to Endpoint B for a particular location session and includes a request for acknowledgement along with a sequence number.
2.	If SLPP message N is received and Endpoint B is able to decode the ackRequested value and sequence number (regardless of whether the message body can be correctly decoded), Endpoint B shall return an acknowledgement for message N. If the acknowledgement is received by Endpoint A (such that the acknowledged message can be identified and sequence numbers are matching), Endpoint A skips steps 3 and 4.
3.	If the acknowledgement in step 2 is not received after a timeout period, Endpoint A shall retransmit SLPP message N and shall include the same sequence number as in step 1.
4.	If SLPP message N in step 3 is received and Endpoint B is able to decode the ackRequested value and sequence number (regardless of whether the message body can be correctly decoded and whether or not the message is considered a duplicate), Endpoint B shall return an acknowledgement. Steps 3 may be repeated one or more times if the acknowledgement in step 4 is not received after a timeout period by Endpoint A. If the acknowledgement in step 4 is still not received after sending three retransmissions, Endpoint A shall abort all procedures and activity associated with SLPP support for this Endpoint B.
5.	Once an acknowledgement in step 2 or step 4 is received, Endpoint A sends the next SLPP message N+1 for the location session to Endpoint B when this message is available.


[bookmark: _Toc27765104][bookmark: _Toc37680761][bookmark: _Toc46486331][bookmark: _Toc52546676][bookmark: _Toc52547206][bookmark: _Toc52547736][bookmark: _Toc52548266][bookmark: _Toc131140020][bookmark: _Toc144116967][bookmark: _Toc146746899][bookmark: _Toc146855758]5	SLPP Procedures
[bookmark: _Hlk141345053]Editor's note	The content of each section will be added in accordance with future agreements, not based on LPP legacy directly. 
Editor's note	FFS on whether to add procedure description in the field description as LPP.

[bookmark: _Toc27765105][bookmark: _Toc37680762][bookmark: _Toc46486332][bookmark: _Toc52546677][bookmark: _Toc52547207][bookmark: _Toc52547737][bookmark: _Toc52548267][bookmark: _Toc131140021][bookmark: _Toc144116968][bookmark: _Toc146746900][bookmark: _Toc146855759]5.1	Procedures related to capability transfer
[bookmark: _Toc144116969][bookmark: _Toc146746901][bookmark: _Toc146855760]5.2	Procedures related to Assistance Data Transfer
[bookmark: _Toc144116970][bookmark: _Toc146746902][bookmark: _Toc146855761]5.3	Procedures related to Location Information Transfer
[bookmark: _Toc144116971][bookmark: _Toc146746903][bookmark: _Toc146855762]5.4	Error Handling Procedures
[bookmark: _Toc144116972][bookmark: _Toc146746904][bookmark: _Toc146855763]5.5	Abort Procedure
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[bookmark: _Toc60777073][bookmark: _Toc131064787][bookmark: _Toc144116973][bookmark: _Toc146746905][bookmark: _Toc146855764]6	Protocol data units, formats and parameters (ASN.1)
[bookmark: _Toc144116974][bookmark: _Toc146746906][bookmark: _Toc146855765]6.1	General
The contents of each SLPP message is specified in clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the fields specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in clause 6.3.
[bookmark: _Hlk141345066]Editor's note	FFS on Need code (e.g. how to support no UL/DL), support of delta signalling, full configuration, import IE from LPP, setup/release. 
The ASN.1 in this clause uses the same format and coding conventions as described in Annex A of TS 38.331 [2].
Transfer syntax for SLPP messages is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [4]. The encoded SLPP message always contains a multiple of 8 bits.
Transfer syntax for SLPP IEs is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [4]. The encoded SLPP IE always contains a multiple of 8 bits. This applies when a single SLPP IE is encoded as the basic production, i.e. for other purposes than encoding the SLPP IE within an SLPP message.
When specifying information elements which are to be represented by BIT STRINGs, if not otherwise specifically stated in the field description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:
-	The first bit (leftmost bit) contains the most significant bit (MSB);
-	the last bit (rightmost bit) contains the least significant bit (LSB).
Editor's note	The structure may be updated based on RAN1 agreements/parameter list.
[bookmark: _Toc144116975][bookmark: _Toc146746907][bookmark: _Toc146855766]6.2	SLPP messages
[bookmark: _Toc144116976][bookmark: _Toc146746908][bookmark: _Toc146855767]6.2.1	General message structure
[bookmark: _Toc60777080][bookmark: _Toc131064794][bookmark: _Toc144116977][bookmark: _Toc146746909][bookmark: _Toc146855768]–	SLPP-PDU-Definitions
This ASN.1 segment is the start of the SLPP PDU definitions.
-- ASN1START
-- TAG-SLPP-PDU-DEFINITIONS-START

SLPP-PDU-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

[bookmark: _Hlk99920787]IMPORTS
    CommonIEsRequestCapabilities,
    CommonIEsProvideCapabilities,
    CommonIEsRequestAssistanceData,
    CommonIEsProvideAssistanceData,
    CommonIEsRequestLocationInformation,
    CommonIEsProvideLocationInformation

FROM
    SLPP-PDU-Common-Contents

    Method-A-RequestCapabilities,
    Method-A-ProvideCapabilities,
    Method-A-RequestAssistanceData,
    Method-A-ProvideAssistanceData,
    Method-A-RequestLocationInformation,
    Method-A-ProvideLocationInformation


FROM
    SLPP-PDU-Method-A-Contents

    Method-B-RequestCapabilities,
    Method-B-ProvideCapabilities,
    Method-B-RequestAssistanceData,
    Method-B-ProvideAssistanceData,
    Method-B-RequestLocationInformation,
    Method-B-ProvideLocationInformation

FROM
    SLPP-PDU-Method-B-Contents

    Method-C-RequestCapabilities,
    Method-C-ProvideCapabilities,
    Method-C-RequestAssistanceData,
    Method-C-ProvideAssistanceData,
    Method-C-RequestLocationInformation,
    Method-C-ProvideLocationInformation


FROM
    SLPP-PDU-Method-C-Contents;

-- TAG-SLPP-PDU-DEFINITIONS-STOP
-- ASN1STOP
NOTE: 	An implementation needs to include only the supported "Method" PDUs. Not supported methods do not need to be included, and therefore, do not contribute to the protocol size. For example, if "Method-A" is not supported by an implementation, the SLPP-PDU-Method-A-Contents PDU does not need to be included in the protocol.
[bookmark: _Toc144116978][bookmark: _Toc146746910][bookmark: _Toc146855769]–	SLPP-Message
The SLPP-Message provides the complete set of information for an invocation or response pertaining to an SLPP transaction.

-- ASN1START
-- TAG-SLPP-MESSAGE-START

SLPP-Message ::=            SEQUENCE {
    transactionID           SLPP-TransactionID,
    endTransaction          BOOLEAN,
    sequenceNumber          SequenceNumber,
    sessionID               SessionID,
    acknowledgement         Acknowledgement     OPTIONAL,
    slpp-MessageBody        SLPP-MessageBody    OPTIONAL,
    nonCriticalExtension    SEQUENCE {}         OPTIONAL


}

SequenceNumber ::= INTEGER (0..255)
SessionID ::= INTEGER (0..FFS)

Acknowledgement ::= SEQUENCE {
    ackRequested        BOOLEAN,
    ackIndicator        SequenceNumber        OPTIONAL
}



-- TAG-SLPP-MESSAGE-STOP
-- ASN1STOP
[bookmark: _Toc144116979]
Editor's note	FFS on the definition of sessionID.

[bookmark: _Toc146746911][bookmark: _Toc146855770]–	SLPP-MessageBody
The SLPP-MessageBody identifies the type of an SLPP message and contains all SLPP information specifically associated with that type.

-- ASN1START
-- TAG-SLPP-MESSAGEBODY-START

SLPP-MessageBody ::= CHOICE {
    c1                          CHOICE {
        requestCapabilities         RequestCapabilities,
        provideCapabilities         ProvideCapabilities,
        requestAssistanceData       RequestAssistanceData,
        provideAssistanceData       ProvideAssistanceData,
        requestLocationInformation  RequestLocationInformation,
        provideLocationInformation  ProvideLocationInformation,
        abort                       Abort,
        error                       Error,
        spare8 NULL, spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL
    },
    messageClassExtension    SEQUENCE {}
}

-- TAG-SLPP-MESSAGEBODY-STOP
-- ASN1STOP
[bookmark: _Hlk141345076]
[bookmark: _Hlk144122360]Editor's note	FFS on whether any positioning method specific capability IEs should be grouped by positioning method.
Editor's note	FFS on SLPP message header, e.g. cast type, UE ID
[bookmark: _Toc146746912][bookmark: _Toc146855771]–	SLPP-TransactionID
The SLPP-TransactionID identifies a particular SLPP transaction.

-- ASN1START
-- TAG-SLPP-TRANSACTIONID-START

SLPP-TransactionID ::= SEQUENCE {
    initiatorID                     Layer2ID,
    transactionNumber               TransactionNumber,
    ...
}


TransactionNumber ::= INTEGER (0..255)
Layer2ID::= BIT STRING (SIZE(16))              -- The 16 most significant bits of the Layer-2 ID set to the identifier provided by                          
                                                         upper layers as defined in TS 23.287

-- TAG-SLPP-TRANSACTIONID-STOP
-- ASN1STOP

[bookmark: _Hlk146737236]Editor's note	FFS the details of initiator in SLPP-TransactionID.


[bookmark: _Toc144116980][bookmark: _Toc146746913][bookmark: _Toc146855772]6.2.2	Message definitions
[bookmark: _Toc27765140][bookmark: _Toc37680797][bookmark: _Toc46486367][bookmark: _Toc52546712][bookmark: _Toc52547242][bookmark: _Toc52547772][bookmark: _Toc52548302][bookmark: _Toc131140056][bookmark: _Toc144116981][bookmark: _Toc146746914][bookmark: _Toc146855773]–	RequestCapabilities

-- ASN1START
-- TAG-REQUESTCAPABILITIES-START

RequestCapabilities ::= SEQUENCE {
    criticalExtensions      CHOICE {
        c1                      CHOICE {
            requestCapabilities    RequestCapabilities-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

RequestCapabilities-IEs ::= SEQUENCE {
    commonIEsRequestCapabilities         OCTET STRING    OPTIONAL, -- Containing CommonIEsRequestCapabilities
    method-A-RequestCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-A-RequestCapabilities
    method-B-RequestCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-B-RequestCapabilities
    method-C-RequestCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-C-RequestCapabilities
    nonCriticalExtension                 SEQUENCE {}     OPTIONAL

}

-- TAG-REQUESTCAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc27765141][bookmark: _Toc37680798][bookmark: _Toc46486368][bookmark: _Toc52546713][bookmark: _Toc52547243][bookmark: _Toc52547773][bookmark: _Toc52548303][bookmark: _Toc131140057][bookmark: _Toc144116982][bookmark: _Toc146746915][bookmark: _Toc146855774]–	ProvideCapabilities

-- ASN1START
-- TAG-PROVIDECAPABILITIES-START

ProvideCapabilities ::= SEQUENCE {
    criticalExtensions      CHOICE {
        c1                      CHOICE {
            provideCapabilities     ProvideCapabilities-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

ProvideCapabilities-IEs ::= SEQUENCE {
    commonIEsProvideCapabilities         OCTET STRING    OPTIONAL, -- Containing CommonIEsProvideCapabilities
    method-A-ProvideCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-A-ProvideCapabilities
    method-B-ProvideCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-B-ProvideCapabilities
    method-C-ProvideCapabilities         OCTET STRING    OPTIONAL, -- Containing Method-C-ProvideCapabilities
    nonCriticalExtension        SEQUENCE {}     OPTIONAL

}

-- TAG-PROVIDECAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc27765142][bookmark: _Toc37680799][bookmark: _Toc46486369][bookmark: _Toc52546714][bookmark: _Toc52547244][bookmark: _Toc52547774][bookmark: _Toc52548304][bookmark: _Toc131140058][bookmark: _Toc144116983][bookmark: _Toc146746916][bookmark: _Toc146855775]–	RequestAssistanceData

-- ASN1START
-- TAG-REQUESTASSISTANCEDATA-START

RequestAssistanceData ::= SEQUENCE {
    criticalExtensions        CHOICE {
        c1                        CHOICE {
            requestAssistanceData     RequestAssistanceData-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture  SEQUENCE {}
    }
}

RequestAssistanceData-IEs ::= SEQUENCE {
    commonIEsRequestAssistanceData         OCTET STRING    OPTIONAL, -- Containing CommonIEsRequestAssistanceData
    method-A-RequestAssistanceData         OCTET STRING    OPTIONAL, -- Containing Method-A-RequestAssistanceData
    method-B-RequestAssistanceData         OCTET STRING    OPTIONAL, -- Containing Method-B-RequestAssistanceData
    method-C-RequestAssistanceData         OCTET STRING    OPTIONAL, -- Containing Method-C-RequestAssistanceData
    nonCriticalExtension                   SEQUENCE {}     OPTIONAL
}

-- TAG-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc27765143][bookmark: _Toc37680800][bookmark: _Toc46486370][bookmark: _Toc52546715][bookmark: _Toc52547245][bookmark: _Toc52547775][bookmark: _Toc52548305][bookmark: _Toc131140059][bookmark: _Toc144116984][bookmark: _Toc146746917][bookmark: _Toc146855776]–	ProvideAssistanceData

-- ASN1START
-- TAG-PROVIDEASSISTANCEDATA-START

ProvideAssistanceData ::= SEQUENCE {
    criticalExtensions        CHOICE {
        c1                        CHOICE {
            provideAssistanceData     ProvideAssistanceData-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
    criticalExtensionsFuture    SEQUENCE {}
    }
}

ProvideAssistanceData-IEs ::= SEQUENCE {
    commonIEsProvideAssistanceData         OCTET STRING    OPTIONAL, -- Containing CommonIEsProvideAssistanceData
    method-A-ProvideAssistanceData         OCTET STRING    OPTIONAL, -- Containing Method-A-ProvideAssistanceData
    method-B-ProvideAssistanceData         OCTET STRING    OPTIONAL, -- Containing Method-B-ProvideAssistanceData
      method-C-ProvideAssistanceData       OCTET STRING    OPTIONAL, -- Containing Method-C-ProvideAssistanceData
    nonCriticalExtension                   SEQUENCE {}     OPTIONAL
}

-- TAG-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc27765144][bookmark: _Toc37680801][bookmark: _Toc46486371][bookmark: _Toc52546716][bookmark: _Toc52547246][bookmark: _Toc52547776][bookmark: _Toc52548306][bookmark: _Toc131140060][bookmark: _Toc144116985][bookmark: _Toc146746918][bookmark: _Toc146855777]–	RequestLocationInformation

-- ASN1START
-- TAG-REQUESTLOCATIONINFORMATION-START

RequestLocationInformation ::= SEQUENCE {
    criticalExtensions             CHOICE {
        c1                             CHOICE {
            requestLocationInformation     RequestLocationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

RequestLocationInformation-IEs ::= SEQUENCE {
    commonIEsRequestLocationInformation         OCTET STRING    OPTIONAL, -- Containing CommonIEsRequestLocationInformation
    method-A-RequestLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-A-RequestLocationInformation
    method-B-RequestLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-B-RequestLocationInformation
    method-C-RequestLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-C-RequestLocationInformation
    nonCriticalExtension                        SEQUENCE {}     OPTIONAL
}

-- TAG-REQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc27765145][bookmark: _Toc37680802][bookmark: _Toc46486372][bookmark: _Toc52546717][bookmark: _Toc52547247][bookmark: _Toc52547777][bookmark: _Toc52548307][bookmark: _Toc131140061][bookmark: _Toc144116986][bookmark: _Toc146746919][bookmark: _Toc146855778]–	ProvideLocationInformation

-- ASN1START
-- TAG-PROVIDELOCATIONINFORMATION-START

ProvideLocationInformation ::= SEQUENCE {
    criticalExtensions             CHOICE {
        c1                             CHOICE {
            provideLocationInformation    ProvideLocationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

ProvideLocationInformation-IEs ::= SEQUENCE {
    commonIEsProvideLocationInformation         OCTET STRING    OPTIONAL, -- Containing CommonIEsProvideLocationInformation
    method-A-ProvideLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-A-ProvideLocationInformation
    method-B-ProvideLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-B-ProvideLocationInformation
    method-C-ProvideLocationInformation         OCTET STRING    OPTIONAL, -- Containing Method-C-ProvideLocationInformation
    nonCriticalExtension                        SEQUENCE {}     OPTIONAL
}

-- TAG-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc27765146][bookmark: _Toc37680803][bookmark: _Toc46486373][bookmark: _Toc52546718][bookmark: _Toc52547248][bookmark: _Toc52547778][bookmark: _Toc52548308][bookmark: _Toc131140062][bookmark: _Toc144116987][bookmark: _Toc146746920][bookmark: _Toc146855779]–	Abort

-- ASN1START
-- TAG-ABORT-START

Abort ::= SEQUENCE {
    criticalExtensions    CHOICE {
        c1                    CHOICE {
            abort                 Abort-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

Abort-IEs ::= SEQUENCE {

    nonCriticalExtension    SEQUENCE {}     OPTIONAL
}

-- TAG-ABORT-STOP
-- ASN1STOP

[bookmark: _Toc27765147][bookmark: _Toc37680804][bookmark: _Toc46486374][bookmark: _Toc52546719][bookmark: _Toc52547249][bookmark: _Toc52547779][bookmark: _Toc52548309][bookmark: _Toc131140063][bookmark: _Toc144116988][bookmark: _Toc146746921][bookmark: _Toc146855780]–	Error

-- ASN1START
-- TAG-ERROR-START

Error ::= CHOICE {
    criticalExtensions    CHOICE {
        c1                    CHOICE {
            error                 Error-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

Error-IEs ::= SEQUENCE {

    nonCriticalExtension    SEQUENCE {}     OPTIONAL
}
-- TAG-ERROR-STOP
-- ASN1STOP


[bookmark: _Toc60777137][bookmark: _Toc131064856][bookmark: _Toc144116989][bookmark: _Toc146746922][bookmark: _Toc146855781]6.3	SLPP information elements

[bookmark: _Toc144116990][bookmark: _Toc146746923][bookmark: _Toc146855782]6.3.1	Common information elements

[bookmark: _Toc60777428][bookmark: _Toc131065208][bookmark: _Toc144116991][bookmark: _Toc146746924][bookmark: _Toc146855783]6.3.2	UE capability information elements

[bookmark: _Toc144116992][bookmark: _Toc146746925][bookmark: _Toc146855784]6.3.3	Positioning Method information elements

[bookmark: _Toc144116993][bookmark: _Toc146746926][bookmark: _Toc146855785]6.4	Multiplicity and type constraint values

[bookmark: _Toc37681247][bookmark: _Toc46486824][bookmark: _Toc52547169][bookmark: _Toc52547699][bookmark: _Toc52548229][bookmark: _Toc52548759][bookmark: _Toc131140545][bookmark: _Toc144116994][bookmark: _Toc146746927][bookmark: _Toc146855786]–	End of SLPP-PDU-Definitions
-- ASN1START

END

-- ASN1STOP

[bookmark: _Toc144116995][bookmark: _Toc146746928][bookmark: _Toc146855787]6.5	SLPP PDU Common Contents
[bookmark: _Toc144116996][bookmark: _Toc146746929][bookmark: _Toc146855788]–	SLPP-PDU-Common-Contents
This ASN.1 segment is the start of the SLPP PDU Common Contents definitions.
-- ASN1START
-- TAG-SLPP-PDU-COMMON-CONTENTS-START

SLPP-PDU-COMMON-CONTENTS DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-SLPP-PDU-COMMON-CONTENTS-STOP
-- ASN1STOP

[bookmark: _Toc144116997][bookmark: _Toc146746930][bookmark: _Toc146855789]–	CommonIEsRequestCapabilities

-- ASN1START
-- TAG-COMMONIESREQUESTCAPABILITIES-START

CommonIEsRequestCapabilities ::= SEQUENCE {

}

-- TAG-COMMONIESREQUESTCAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144116998][bookmark: _Toc146746931][bookmark: _Toc146855790]–	CommonIEsProvideCapabilities

-- ASN1START
-- TAG-COMMONIESPROVIDECAPABILITIES-START

CommonIEsProvideCapabilities ::= SEQUENCE {

}
-- TAG-COMMONIESPROVIDECAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144116999][bookmark: _Toc146746932][bookmark: _Toc146855791]–	CommonIEsRequestAssistanceData

-- ASN1START
-- TAG-COMMONIESREQUESTASSISTANCEDATA-START

CommonIEsRequestAssistanceData ::= SEQUENCE {

}
-- TAG-COMMONIESREQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117000][bookmark: _Toc146746933][bookmark: _Toc146855792]–	CommonIEsProvideAssistanceData

-- ASN1START
-- TAG-COMMONIESPROVIDEASSISTANCEDATA-START

CommonIEsProvideAssistanceData ::= SEQUENCE {

}

-- TAG-COMMONIESPROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117001][bookmark: _Toc146746934][bookmark: _Toc146855793]–	CommonIEsRequestLocationInformation

-- ASN1START
-- TAG-COMMONIESREQUESTLOCATIONINFORMATION-START

CommonIEsRequestLocationInformation ::= SEQUENCE {

}

-- TAG-COMMONIESREQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117002][bookmark: _Toc146746935][bookmark: _Toc146855794]–	CommonIEsProvideLocationInformation

-- ASN1START
-- TAG-COMMONIESPROVIDELOCATIONINFORMATION-START

CommonIEsProvideLocationInformation ::= SEQUENCE {

}

-- TAG-COMMONIESPROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117003][bookmark: _Toc146746936][bookmark: _Toc146855795]–	End of SLPP-PDU-Common-Contents
-- ASN1START

END

-- ASN1STOP

[bookmark: _Toc144117004][bookmark: _Toc146746937][bookmark: _Toc146855796]6.6	SLPP PDU Method-A Contents
[bookmark: _Toc144117005][bookmark: _Toc146746938][bookmark: _Toc146855797]–	SLPP-PDU-Method-A-Contents
This ASN.1 segment is the start of the SLPP PDU Method A Contents definitions.
-- ASN1START
-- TAG-SLPP-PDU-METHOD-A-CONTENTS-START

SLPP-PDU-METHOD-A-CONTENTS DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-SLPP-PDU-METHOD-A-CONTENTS-STOP
-- ASN1STOP

[bookmark: _Toc144117006][bookmark: _Toc146746939][bookmark: _Toc146855798]–	Method-A-RequestCapabilities

-- ASN1START
-- TAG-METHOD-A-REQUESTCAPABILITIES-START

Method-A-RequestCapabilities ::= SEQUENCE {

}

-- TAG-METHOD-A-REQUESTCAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117007][bookmark: _Toc146746940][bookmark: _Toc146855799]–	Method-A-ProvideCapabilities

-- ASN1START
-- TAG-METHOD-A-PROVIDECAPABILITIES-START

Method-A-ProvideCapabilities ::= SEQUENCE {

}
-- TAG-METHOD-A-PROVIDECAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117008][bookmark: _Toc146746941][bookmark: _Toc146855800]–	Method-A-RequestAssistanceData

-- ASN1START
-- TAG-METHOD-A-REQUESTASSISTANCEDATA-START

Method-A-RequestAssistanceData ::= SEQUENCE {

}
-- TAG-METHOD-A-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117009][bookmark: _Toc146746942][bookmark: _Toc146855801]–	Method-A-ProvideAssistanceData

-- ASN1START
-- TAG-METHOD-A-PROVIDEASSISTANCEDATA-START

Method-A-ProvideAssistanceData ::= SEQUENCE {

}

-- TAG-METHOD-A-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117010][bookmark: _Toc146746943][bookmark: _Toc146855802]–	Method-A-RequestLocationInformation

-- ASN1START
-- TAG-METHOD-A-REQUESTLOCATIONINFORMATION-START

Method-A-RequestLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-A-REQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117011][bookmark: _Toc146746944][bookmark: _Toc146855803]–	Method-A-ProvideLocationInformation

-- ASN1START
-- TAG-METHOD-A-PROVIDELOCATIONINFORMATION-START

Method-A-ProvideLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-A-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117012][bookmark: _Toc146746945][bookmark: _Toc146855804]–	End of SLPP-PDU- Method-A-Contents
-- ASN1START

END

-- ASN1STOP
[bookmark: _Toc144117013][bookmark: _Toc146746946][bookmark: _Toc146855805]6.7	SLPP PDU Method-B Contents
[bookmark: _Toc144117014][bookmark: _Toc146746947][bookmark: _Toc146855806]–	SLPP-PDU-Method-B-Contents
This ASN.1 segment is the start of the SLPP PDU Method B Contents definitions.
-- ASN1START
-- TAG-SLPP-PDU-METHOD-B-CONTENTS-START

SLPP-PDU-METHOD-B-CONTENTS DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-SLPP-PDU-METHOD-B-CONTENTS-STOP
-- ASN1STOP

[bookmark: _Toc144117015][bookmark: _Toc146746948][bookmark: _Toc146855807]–	Method-B-RequestCapabilities

-- ASN1START
-- TAG-METHOD-B-REQUESTCAPABILITIES-START

Method-B-RequestCapabilities ::= SEQUENCE {

}

-- TAG-METHOD-B-REQUESTCAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117016][bookmark: _Toc146746949][bookmark: _Toc146855808]–	Method-B-ProvideCapabilities

-- ASN1START
-- TAG-METHOD-B-PROVIDECAPABILITIES-START

Method-B-ProvideCapabilities ::= SEQUENCE {

}
-- TAG-METHOD-B-PROVIDECAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117017][bookmark: _Toc146746950][bookmark: _Toc146855809]–	Method-B-RequestAssistanceData

-- ASN1START
-- TAG-METHOD-B-REQUESTASSISTANCEDATA-START

Method-B-RequestAssistanceData ::= SEQUENCE {

}
-- TAG-METHOD-B-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117018][bookmark: _Toc146746951][bookmark: _Toc146855810]–	Method-B-ProvideAssistanceData

-- ASN1START
-- TAG-METHOD-B-PROVIDEASSISTANCEDATA-START

Method-B-ProvideAssistanceData ::= SEQUENCE {

}

-- TAG-METHOD-B-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117019][bookmark: _Toc146746952][bookmark: _Toc146855811]–	Method-B-RequestLocationInformation

-- ASN1START
-- TAG-METHOD-B-REQUESTLOCATIONINFORMATION-START

Method-B-RequestLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-B-REQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117020][bookmark: _Toc146746953][bookmark: _Toc146855812]–	Method-B-ProvideLocationInformation

-- ASN1START
-- TAG-METHOD-B-PROVIDELOCATIONINFORMATION-START

Method-B-ProvideLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-B-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117021][bookmark: _Toc146746954][bookmark: _Toc146855813]–	End of SLPP-PDU- Method-B-Contents
-- ASN1START

END

-- ASN1STOP
[bookmark: _Toc144117022][bookmark: _Toc146746955][bookmark: _Toc146855814]6.8	SLPP PDU Method-C Contents
[bookmark: _Toc144117023][bookmark: _Toc146746956][bookmark: _Toc146855815]–	SLPP-PDU-Method-C-Contents
This ASN.1 segment is the start of the SLPP PDU Method C Contents definitions.
-- ASN1START
-- TAG-SLPP-PDU-METHOD-C-CONTENTS-START

SLPP-PDU-METHOD-C-CONTENTS DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-SLPP-PDU-METHOD-C-CONTENTS-STOP
-- ASN1STOP

[bookmark: _Toc144117024][bookmark: _Toc146746957][bookmark: _Toc146855816]–	Method-C-RequestCapabilities

-- ASN1START
-- TAG-METHOD-C-REQUESTCAPABILITIES-START

Method-C-RequestCapabilities ::= SEQUENCE {

}

-- TAG-METHOD-C-REQUESTCAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117025][bookmark: _Toc146746958][bookmark: _Toc146855817]–	Method-C-ProvideCapabilities

-- ASN1START
-- TAG-METHOD-C-PROVIDECAPABILITIES-START

Method-C-ProvideCapabilities ::= SEQUENCE {

}
-- TAG-METHOD-C-PROVIDECAPABILITIES-STOP
-- ASN1STOP

[bookmark: _Toc144117026][bookmark: _Toc146746959][bookmark: _Toc146855818]–	Method-C-RequestAssistanceData

-- ASN1START
-- TAG-METHOD-C-REQUESTASSISTANCEDATA-START

Method-C-RequestAssistanceData ::= SEQUENCE {

}
-- TAG-METHOD-C-REQUESTASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117027][bookmark: _Toc146746960][bookmark: _Toc146855819]–	Method-C-ProvideAssistanceData

-- ASN1START
-- TAG-METHOD-C-PROVIDEASSISTANCEDATA-START

Method-C-ProvideAssistanceData ::= SEQUENCE {

}

-- TAG-METHOD-C-PROVIDEASSISTANCEDATA-STOP
-- ASN1STOP

[bookmark: _Toc144117028][bookmark: _Toc146746961][bookmark: _Toc146855820]–	Method-C-RequestLocationInformation

-- ASN1START
-- TAG-METHOD-C-REQUESTLOCATIONINFORMATION-START

Method-C-RequestLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-C-REQUESTLOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117029][bookmark: _Toc146746962][bookmark: _Toc146855821]–	Method-C-ProvideLocationInformation

-- ASN1START
-- TAG-METHOD-C-PROVIDELOCATIONINFORMATION-START

Method-C-ProvideLocationInformation ::= SEQUENCE {

}

-- TAG-METHOD-C-PROVIDELOCATIONINFORMATION-STOP
-- ASN1STOP

[bookmark: _Toc144117030][bookmark: _Toc146746963][bookmark: _Toc146855822]–	End of SLPP-PDU- Method-C-Contents
-- ASN1START

END

-- ASN1STOP
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