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[bookmark: foreword][bookmark: _Toc148552241]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.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
[bookmark: introduction]The constructions "is" and "is not" do not indicate requirements.
[bookmark: scope][bookmark: _Toc131849066]

[bookmark: references][bookmark: _Toc148552242]1	Scope
The present document specifies the protocols for ranging based service and sidelink positioning in 5G system as specified in 3GPP TS 23.586 [2] for the following aspects:
a)	provisioning of configuration information for ranging and sidelink positioning service;
b)	ranging and sidelink positioning UE discovery; and
c)	ranging and sidelink positioning communication, including the communication among UEs and the communication between UE and LMF. The support of ranging and sidelink positioning protocol (RSPP) transport is defined as part of the ranging and sidelink positioning communication.
The present document defines the associated procedures for the aspects listed above, and also defines the message format, message contents, error handling and system parameters applied by the protocols for ranging based service and sidelink positioning in 5GS.
[bookmark: _Toc148552243][bookmark: _Hlk142839615][bookmark: _Hlk142919296]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 TR 23.586: " Ranging based services and Sidelink Positioning ".
[3]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[4]	3GPP TS 24.587: "Vehicle-to-Everything (V2X) services in 5G System (5GS); Protocol aspects; Stage 3".
[5]	3GPP TS 33.533: "Security aspects of ranging based services and sidelink positioning".
[6]	3GPP TS 24.554: "Proximity-services (ProSe) in 5G System (5GS) protocol aspects".
[7]	ITU-T Recommendation E.212: "The international identification plan for public networks and subscriptions", 2016-09-23.
[8]	IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[9]	ISO TS 17419 ITS-AID AssignedNumbers : http://standards.iso.org/iso/ts/17419/TS17419%20Assigned%20Numbers/TS17419_ITS-AID_AssignedNumbers.pdf.
[10]	ISO/IEC 10118-3:2018: "IT Security techniques – Hash-functions – Part 3: Dedicated hash-functions".
[11]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[12]	3GPP TS 38.355: "NR; Sidelink Positioning Protocol (SLPP); Protocol Specification".
[13]	IETF RFC 9110: "HTTP Semantics".
[14]	IETF RFC 9112: "HTTP/1.1".
[15]	3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3".
[bookmark: definitions][bookmark: _Toc148552244]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc148552245]3.1	Terms
For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.586 [2] apply:
Located UE
Network-based operation
Positioning
Ranging
Relative position
Relative velocity
SL reference UE
Sidelink positioning
SL positioning client UE
SL positioning server UE
Target UE
UE-only operation
User info ID
Application layer ID
[bookmark: _Toc148552246]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
RSLPP	Ranging and sidelink positioning policy
RSPP	Ranging and sidelink positioning protocol
SLPP	Sidelink positioning protocol
SLPKMF	SideLink Positioning Key Management Function

[bookmark: clause4][bookmark: _Toc148552247]4	General description
Any UE supporting ranging and sidelink positioning, e.g. target UE, reference UE, sidelink positioning server UE, supports a ranging and sidelink positioning (RSP) layer. The RSP layer handles service requests received from application layer to control the ranging and sidelink positioning operation. 
The RSP layer supports the following functionalities:
a)	Provisioning of configuration information and authorization for ranging and sidelink positioning; 
b)	UE discovery and selection; and
c)	Ranging and sidelink positioning communication between UEs or between the UE and the LMF.
Transport of ranging and sidelink positioning protocol (RSPP) payload over PC5-U is supported by the ranging and sidelink positioning communication between UEs over PC5.
NOTE:	RSPP corresponds to SLPP which is defined in 3GPP TS 38.355 [12].
Editor’s note:	The protocol used between UE and LMF will be decided by RAN.
The above functions are applicable for both public safety UE and commercial UEs.
The security aspects for 5G ranging and sidelink positioning features are specified in 3GPP TS 33.533 [5].

[bookmark: _Toc148552248]5	Provisioning of configuration information for ranging and sidelink positioning service
[bookmark: _Toc148552249]5.1	General
Editor’s Note:	This clause will provide description of provisioning of Raning_SL configuration.
[bookmark: _Toc148552250]5.2	Configuration and precedence of ranging and sidelink positioning configuration parameters
[bookmark: _Toc131694852][bookmark: _Toc148552251]5.2.1	General
UE's usage of ranging and sidelink positioning service is controlled by ranging and sidelink positioning configration information.
[bookmark: _Toc59208540][bookmark: _Toc51951114][bookmark: _Toc45882564][bookmark: _Toc45282178][bookmark: _Toc34404350][bookmark: _Toc34388579][bookmark: _Toc25070664][bookmark: _Toc22039955][bookmark: _Toc131694853][bookmark: _Toc148552252]5.2.2	Precedence of ranging and sidelink positioning configuration information
The configuration information for ranging and sidelink positioning can be:
a)	pre-configured in the ME;
b)	configured in the UICC;
c)	provided as a RSLPP by PCF;
d)	provided by a ranging and sidelink positioning application server via SR1 reference point; or
e)	a combination of case a), b), c) or d) above.
The UE shall use the ranging and sidelink positioning configuration information in the following order of decreasing precedence:
a)	the configuration information for ranging and sidelink positioning provided as a RSLPP by PCF;
b)	the configuration information for ranging and sidelink positioning by a ranging and sidelink positioning application server via SR1 reference point;
c)	the configuration information for ranging and sidelink positioning configured in the UICC; and
d)	the configuration information for ranging and sidelink positioning pre-configured in the ME.
[bookmark: _Toc131694854][bookmark: _Toc148552253]5.2.3	Configuration parameters for ranging and sidelink positioning
The configuration parameters for ranging and sidelink positioning consist of:
a)	a validity timer for the validity of the configuration parameter for ranging and sidelink positioning;
b)	a list of PLMNs in which the UE is authorised to perform ranging and sidelink positioning and in each PLMN the role which the UE is authorized to act as one or more of the following:
1)	target UE;
2)	SL reference UE;
3)	located UE; 
4)	SL positioning client UE; or
5)	SL positioning server UE;
Editor’s Note: Whether the sidelink positioning client UE is needed is FFS, which depends on SA2 progress.
[bookmark: OLE_LINK1]c)	an indication of whether the UE is authorized to perform ranging and sidelink positioning when "not served by NG-RAN" and the role which the UE is authorized to act as one or more of the following:
1)	target UE;
2)	SL reference UE;
3)	located UE; or
4)	SL positioning server UE;
[bookmark: OLE_LINK2]d)	one or more of the below:
1)	5G ProSe related mapping rules including:
i)	a list of ProSe identifier for ranging and sidelink positioning to ranging and sidelink positioning QoS parameters mapping rules. The ranging and sidelink positioning QoS parameters are defined in clause 5.7.2 of 3GPP TS 23.586 [2]; and
ii)	a list of ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules. The PQI for RSPP transport QoS is defined in clause 5.7.3 of 3GPP TS 23.586 [2]; or
2)	V2X service related mapping rules including:
i)	a list of V2X service identifier for ranging and sidelink positioning to ranging and sidelink positioning QoS parameters mapping rules. The ranging and sidelink positioning QoS parameters are defined in clause 5.7.2 of 3GPP TS 23.586 [2]; and
ii)	a list of V2X service identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules. The PQI for RSPP transport QoS is defined in clause 5.7.3 of 3GPP TS 23.586 [2]; and
e)	an indication of whether the UE is allowed to use UE-only operation to perform ranging and sidelink positioning when the UE is served by the NG-RAN and the network-based operation is not supported by the network.
[bookmark: _Toc148552254]5.3	Procedures
Editor’s Note:	This clause will provide procedures to provision Ranging_SL configuration parameter
[bookmark: _Toc59209143][bookmark: _Toc59208872][bookmark: _Toc51951118][bookmark: _Toc45882568][bookmark: _Toc45282182][bookmark: _Toc34404354][bookmark: _Toc34388583][bookmark: _Toc25070668][bookmark: _Toc22039959][bookmark: _Toc533170250][bookmark: _Toc123634536][bookmark: _Toc148552255][bookmark: _Toc533170253][bookmark: _Toc533170262]5.3.1	General
The procedure for provisioning of parameters for ranging and sidelink positioning over PC5 allows the UE to obtain the ranging and sidelink positioning over PC5 policy(RSLPP).
[bookmark: _Toc59209144][bookmark: _Toc59208873][bookmark: _Toc51951119][bookmark: _Toc45882569][bookmark: _Toc45282183][bookmark: _Toc34404355][bookmark: _Toc34388584][bookmark: _Toc25070669][bookmark: _Toc22039960][bookmark: _Toc123634537][bookmark: _Toc148552256]5.3.2	UE-requested RSLPP provisioning procedure
[bookmark: _Toc59209145][bookmark: _Toc59208874][bookmark: _Toc51951120][bookmark: _Toc45882570][bookmark: _Toc45282184][bookmark: _Toc34404356][bookmark: _Toc34388585][bookmark: _Toc25070670][bookmark: _Toc22039961][bookmark: _Toc123634538][bookmark: _Toc148552257][bookmark: _Hlk130388554]5.3.2.1	General
The UE-requested RSLPP provisioning procedure enables the UE to request RSLPP from the PCF in the following cases:
a)	if the T5aaa for a UE policies for ranging and sidelink positioning over PC5 expires;
b)	if there are no valid configuration parameters, e.g., for the current area, or due to abnormal situation.
The UE shall follow the principles of PTI handling for UE policy delivery service procedures defined in 3GPP TS 24.501 [3] clause D.1.2.
[bookmark: _Toc59209146][bookmark: _Toc59208875][bookmark: _Toc51951121][bookmark: _Toc45882571][bookmark: _Toc45282185][bookmark: _Toc34404357][bookmark: _Toc34388586][bookmark: _Toc25070671][bookmark: _Toc22039962][bookmark: _Toc533170254][bookmark: _Toc123634539][bookmark: _Toc148552258]5.3.2.2	UE-requested RSLPP provisioning procedure initiation
In order to initiate the UE-requested RSLPP provisioning procedure, the UE shall create a UE POLICY PROVISIONING REQUEST message (see example in figure 5.3.2.2.1). The UE:
a)	shall allocate a PTI value currently not used and set the PTI IE to the allocated PTI value;
b)	shall include the Requested UE policies IE indicating whether the UE policies for ranging and sidelink positioning over PC5;
c)	shall transport the UE POLICY PROVISIONING REQUEST message using the NAS transport procedure as specified in 3GPP TS 24.501 [3] clause 5.4.5; and
[bookmark: _Toc533170255]d)	shall start timer T5040.


[bookmark: _Toc34404358][bookmark: _Toc34388587][bookmark: _Toc25070672][bookmark: _Toc22039963]
Figure 5.3.2.2.1: UE-requested RSLPP provisioning procedure
[bookmark: _Toc59209147][bookmark: _Toc59208876][bookmark: _Toc51951122][bookmark: _Toc45882572][bookmark: _Toc45282186][bookmark: _Toc123634540][bookmark: _Toc148552259][bookmark: _Hlk130388638]5.3.2.3	UE-requested RSLPP provisioning procedure accepted by the network
[bookmark: _Toc533170256]Handling in 3GPP TS 24.587 [4] clause 5.3.2.3 shall apply.
[bookmark: _Toc22039964][bookmark: _Toc20233348][bookmark: _Toc59209148][bookmark: _Toc59208877][bookmark: _Toc51951123][bookmark: _Toc45882573][bookmark: _Toc45282187][bookmark: _Toc34404359][bookmark: _Toc34388588][bookmark: _Toc25070673][bookmark: _Toc97295821]If new UE policies for ranging and sidelink positioning over PC5 are included in the MANAGE UE POLICY COMMAND message, the UE shall stop timer T5aaa if it is running and start timer T5aaa with the value included in the UE policies for ranging and sidelink positioning over PC5 and start using the new UE policies for ranging and sidelink positioning over PC5 included in the MANAGE UE POLICY COMMAND message.
[bookmark: _Toc123634541][bookmark: _Toc148552260]5.3.2.4	UE-requested RSLPP provisioning procedure not accepted by the network
[bookmark: _Toc59209149][bookmark: _Toc59208878][bookmark: _Toc51951124][bookmark: _Toc45882574][bookmark: _Toc45282188][bookmark: _Toc34404360][bookmark: _Toc34388589][bookmark: _Toc25070674][bookmark: _Toc22039965]Handling in 3GPP TS 24.587 [4] clause 5.3.2.4 shall apply.
[bookmark: _Toc123634542][bookmark: _Toc148552261]5.3.2.5	Abnormal cases on the network side
[bookmark: _Toc25070675][bookmark: _Toc22039966]Handling in 3GPP TS 24.587 [4] clause 5.3.2.5 shall apply.
[bookmark: _Toc59209150][bookmark: _Toc59208879][bookmark: _Toc51951125][bookmark: _Toc45882575][bookmark: _Toc45282189][bookmark: _Toc34404361][bookmark: _Toc34388590][bookmark: _Toc123634543][bookmark: _Toc148552262]5.3.2.6	Abnormal cases on the UE
[bookmark: _Toc59209151][bookmark: _Toc59208880][bookmark: _Toc51951126][bookmark: _Toc45882576][bookmark: _Toc45282190][bookmark: _Toc34404362][bookmark: _Toc34388591][bookmark: _Toc25070676]Handling in 3GPP TS 24.587 [4] clause 5.3.2.6 shall apply.
[bookmark: _Toc148552263]6	Ranging and sidelink positioning UE discovery
[bookmark: _Toc148552264]6.1	Overview
Ranging and sidelink positioning UE discovery includes:
a)	ranging and sidelink positioning UE discovery with 5G ProSe capable UE (see clause 6.2);
b)	ranging and sidelink positioning UE discovery with V2X capable UE (see clause 6.3); and
c)	located UE discovery (see clause 6.4).
[bookmark: _Toc148552265]6.2	Ranging and sidelink positioning UE discovery with 5G ProSe capable UE
[bookmark: _Toc148552266]6.2.1	General
[bookmark: _Hlk136354806][bookmark: _Hlk134892790]This clause describes the procedures of 5G ProSe direct discovery for ranging and sidelink positioning over PC5 interface. The purpose of 5G ProSe direct discovery for ranging and sidelink positioning procedure over PC5 interface is to enable a ProSe-enabled UE to detect and identify another ProSe-enabled UE for ranging and sidelink positioning over PC5 interface.
NOTE 1:	The procedures of 5G ProSe direct discovery for ranging and sidelink positioning are triggered by the RSP layer and performed in the 5G ProSe layer.
To perform 5G ProSe direct discovery for ranging and sidelink positioning procedure with 5G ProSe capable UE over PC5 interface, the UE is configured with the related information as described in clause 5. If a UE cannot derive any of the necessary configurations (e.g. default destination layer-2 ID for initial discovery signalling) according to the mapping rules for the ProSe identifier of a "Ranging and Sidelink Positioning" service, then the UE is not allowed to perform any operation as specified in clause 6.2.2 for the "Ranging and Sidelink Positioning" service.
The following procedures 5G ProSe direct discovery for ranging and sidelink positioning UE discovery procedure over PC5 interface are supported:
a)	model A uses a single discovery protocol message (Announcement); 
b)	model B uses two discovery protocol messages (Solicitation and Response);
c)	group member discovery in model A; and 
d)	group member discovery in model B. 
NOTE 2:	If the UE is authorized to perform both 5G ProSe direct discovery model A and 5G ProSe direct discovery model B, it is up to UE implementation to select which model to perform or perform both models simultaneously.
Editor’s Note:	How the PC5 DRX mechanism is used for 5G ProSe direct discovery for ranging and sidelink positioning procedure is FFS and aligned with SA2.
[bookmark: _Toc131694995][bookmark: _Toc148552267]6.2.2	Procedures
[bookmark: _Toc131694996][bookmark: _Toc148552268][bookmark: _Hlk142833057][bookmark: _Hlk135909770][bookmark: _Hlk134893005]6.2.2.1	5G ProSe direct discovery for ranging and sidelink positioning procedure over PC5 interface with model A
[bookmark: _Toc131694997][bookmark: _Toc148552269]6.2.2.1.1	General
In this procedure, the UE sending the PROSE PC5 DISCOVERY message is called the "announcing UE" and the "monitoring UE" is the UE that triggers the lower layer to start monitoring for PROSE PC5 DISCOVERY message. 
Editor’s Note:	Whether ProSe identifier is used during Ranging/SL Positioning UE direct discovery is FFS.
Editor’s Note:	Whether and How the security protection parameters are applied is FFS to be aligned with SA3, which will impact the following procedures in clause 6.2.2.2.1.2 and clause 6.2.2.2.1.4 for the security handling.
Editor’s Note:	The RSPP metadata information used for all the related following procedures for 5G ProSe capable UEs discovery over PC5 interface is FFS and to be aligned with RAN.
[bookmark: _Toc131694998][bookmark: _Toc148552270][bookmark: _Hlk132028071][bookmark: _Hlk135894090]6.2.2.1.2	Announcing UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the announcing UE procedure for ranging and sidelink positioning UE discovery if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing procedure when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed " as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure.
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
otherwise, the UE is not authorised to perform the announcing UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning.
Figure 6.2.2.1.2.1 illustrates the interaction of the UEs in the announcing UE procedure for 5G ProSe direct discovery.


Figure 6.2.2.1.2.1: Announcing UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to perform announcing UE procedure for 5G ProSe direct discovery announcing procedure, if the UE is authorised to perform the announcing UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning, then the UE:
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11];
b)	shall generate a PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery announcement according to clause 10.2.1. In the PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery announcement, the UE: 
1)	shall set the ProSe direct discovery PC5 message type parameter for 5G ProSe direct discovery announcement for ranging and sidelink positioning UE discovery according to clause 10.2.1 3GPP TS 24.554 [6];
2)	shall include ProSe identifier corresponding to "Ranging/Sidelink Positioning" service;
3)	shall include the RSPP metadata IE to provide the RSPP metadata information e.g., the role(s) of the Announcing UE; and4)	shall set the announcer info parameter to the user info ID of announcing UE;
c)	the UE shall set the destination layer-2 ID to the default destination layer-2 ID as specified in clause 5 and self-assign a source layer-2 ID for sending the direct discovery announcement; and
d)	shall pass the resulting PROSE PC5 DISCOVERY message along with the source layer-2 ID and destination layer-2 ID for direct discovery announcement and an indication that the message is for 5G ProSe direct discovery to the lower layers for transmission over the PC5 interface.
The announcing UE shall ensure that it keeps on passing the same PROSE PC5 DISCOVERY message to the lower layers for transmission until the request from upper layers to perform announcing UE procedure for 5G ProSe direct discovery is still in place. How this is achieved is left up to UE implementation.
NOTE 2:	The announcing UE can stop announcing UE procedure for 5G ProSe direct discovery for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
[bookmark: _Toc131694999][bookmark: _Toc148552271]6.2.2.1.3	Announcing UE procedure 5G ProSe direct discovery for ranging and sidelink positioning completion
When the request from upper layers to perform announcing UE procedure for 5G ProSe direct discovery is not in place, the UE may instruct the lower layers to stop announcing.
NOTE:	The announcing UE can stop announcing UE procedure for 5G ProSe direct discovery for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
When the UE stops announcing, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
Editor’s Note:	The conditions triggering the UE instructing the lower layers to stop announcing is FFS.  
[bookmark: _Toc131695000][bookmark: _Toc148552272]6.2.2.1.4	Monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery using monitoring when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery monitoring in at least one PLMN; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using monitoring when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure.
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
otherwise, the UE is not authorised to perform the monitoring UE procedure for 5G ProSe direct discovery procedure.
Figure 6.2.2.1.4.1 illustrates the interaction of the UEs in the monitoring UE procedure for 5G ProSe direct discovery procedure for ranging and sidelink positioning.


Figure 6.2.2.1.4.1: Monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to perform monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning for a ProSe application identifier for ranging and sidelink positioning; and:
a)	if the UE is authorised to perform the monitoring UE procedure for 5G ProSe direct discovery;
then the UE shall instruct the lower layers to start monitoring for PROSE PC5 DISCOVERY message.
NOTE 2:	The UE can determine the received PROSE PC5 DISCOVERY message for 5G ProSe direct discovery announcement is for 5G ProSe direct discovery based on an indication from the lower layer.
The UE shall consider that the target RPAUID it seeks to monitor has been discovered if there is a match event as follows:
· the role(s) of the announcing UE included in the RSPP metadata information of the PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery announcement, should be the same as the configured role(s) for the UE as specified in clause 5.The handling specified in 3GPP TS 24.554 [6] clause 6.2.14.2.1.4 for monitoring UE procedure for 5G ProSe direct discovery initiation shall be applied with the following differences and clarifications:
[bookmark: _Toc131695001][bookmark: _Toc148552273]6.2.2.1.5	Monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning completion
During the monitoring UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning, if the request from upper layers to perform the monitoring UE procedure for 5G ProSe direct discovery is not in place, the UE may instruct the lower layers to stop monitoring.
When the UE stops monitoring, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
Editor’s Note:	The conditions triggering the UE instructing the lower layers to stop monitoring is FFS.
[bookmark: _Toc148552274]6.2.2.2	5G ProSe direct discovery procedure for ranging and sidelink positioning over PC5 interface with model B
[bookmark: _Toc148552275]6.2.2.2.1	General
In this procedure, the UE sending the PROSE PC5 DISCOVERY message is called the "Discoverer UE" and the other UE is called the "Discoveree UE".
Editor’s Note:	Whether and How the security protection parameters are applied is FFS to be aligned with SA3, which will impact the following procedures in clause 6.2.2.2.2 and clause 6.2.2.2.4 for the security handling.
Editor’s Note:	The RSPP metadata information used for all the related following procedures for 5G ProSe capable UEs discovery over PC5 interface is FFS and to be aligned with RAN.
[bookmark: _Toc148552276]6.2.2.2.2	Discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the discoverer UE procedure for ranging and sidelink positioning UE discovery if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery use when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure.
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
otherwise, the UE is not authorised to perform the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning.
Figure 6.2.2.2.2.1 illustrates the interaction of the UEs in the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning.


Figure 6.2.2.2.2.1: Discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to perform the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning; and if the UE is authorised to perform the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning in the registered PLMN or the local PLMN operating the radio resources that the UE intends to use; then the UE:
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11];
b)	shall generate a PROSE PC5 DISCOVERY message for 5G ProSe direct discovery solicitation for ranging and sidelink positioning. In the PROSE PC5 DISCOVERY message for 5G ProSe direct discovery solicitation for ranging and sidelink positioning, the UE: 
1)	shall set the ProSe direct discovery PC5 message type parameter for PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery solicitation according to clause 9.2.1;
2)	shall include the discoveree user info set to the application layer ID of the discoveree UE if is provided by the upper layers to identify a specific discoveree UE; and
3)	may include the RSPP metadata IE to provide the RSPP metadata information e.g., the specific role(s) to be discovered.
c)	shall set the destination layer-2 ID to the default destination layer-2 ID as specified in clause 5.2.3 of 3GPP TS 24.554 [6] and self-assign a source layer-2 ID for sending the direct discovery solicitation; and
NOTE 2:	The UE implementation ensures that the value of the self-assigned source layer-2 ID is different from any other self-assigned source layer-2 ID(s) in use for 5G ProSe direct communication, is different from any other provisioned destination layer-2 ID(s), and is different from any other self-assigned source layer-2 ID in use for a simultaneous 5G ProSe direct discovery procedure over PC5 with a different discovery model as specified in 3GPP TS 24.554 [6].
f)	shall pass the resulting PROSE PC5 DISCOVERY message along with the source layer-2 ID and destination layer-2 ID for 5G ProSe direct discovery solicitation and the PLMN ID of the intended announcing PLMN if available in the discovery entry and an indication that the message is for 5G ProSe direct discovery to the lower layers for transmission over the PC5 interface and shall instruct the lower layer to start monitoring.
The UE shall ensure that it keeps on passing the same PROSE PC5 DISCOVERY message to the lower layers for transmission until the request from upper layers to perform the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning is not in place. How this is achieved is left up to UE implementation.
NOTE 3:	The discoverer UE can stop discoverer UE procedure for 5G ProSe direct discovery for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
Upon reception of a PROSE PC5 DISCOVERY message for direct discovery response for ranging and sidelink positioning, for the target destination layer-2 ID of the direct discovery to be discovered, the UE decides that the other UE the UE seeks to discover has been discovered  if the role(s) to be discovered included in the RSPP metadata of the PROSE PC5 DISCOVERY message UE discovery solicitation for ranging and sidelink positioning, if available, should be the same as the role(s) of the discoveree UE included in the RSPP metadata of the PROSE PC5 DISCOVERY message for UE discovery response for ranging and sidelink positioning.
Editor’s Note:	The monitoring operation for the discovery response and the handling upon reception of a PROSE PC5 DISCOVERY message for UE discovery response for ranging and sidelink positioning are FFS, the related description will be updated to get align with SA2 and SA3.
[bookmark: _Toc148552277]6.2.2.2.3	Discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning completion
During the discoverer operation, if the request from upper layers to perform the discoverer UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning in restricted discovery Model B, is not in place, then the UE may instruct the lower layers to stop the discoverer operation. When the UE stops discoverer operation, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
[bookmark: _Hlk134909669]Editor’s Note:	The conditions triggering the UE instructing the lower layers to stop the discoverer operation is FFS, and it may be updated to get aligned with SA2 and SA3 accordingly.
[bookmark: _Toc148552278]6.2.2.2.4	Discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery discoveree operation for ranging and sidelink positioning when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery use when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure.
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
otherwise, the UE is not authorised to perform the discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning.
Figure 6.2.2.2.4.1 illustrates the interaction of the UEs in the discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning.


Figure 6.2.2.2.4.1: Discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to perform discoveree operation for ranging and sidelink positioning; and if:
a)	the UE is authorised to perform the discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning;
then the UE:
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure or registration procedure as specified in 3GPP TS 24.501 [11]; and
b)	shall instruct the lower layers to start monitoring for PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13].
Upon reception of a PROSE PC5 DISCOVERY message for direct discovery solicitation for ranging and sidelink positioning for the destination layer-2 ID which the UE is configured to respond for, the match occurs if:
a) If the discoveree user info is included in the PROSE PC5 DISCOVERY message, the discoveree user info shall match the user info ID of the UE; and
b) The role(s) to be discovered included in the RSPP metadata of the PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery solicitation, if available, is the same as the configured role(s) for the UE as specified in clause 5;
Once the match occurs, the UE process this match event and requests the lower layers to announce the corresponding response. If the UE in 5GMM-IDLE mode has to request resources for 5G ProSe direct discovery announcing as specified in 3GPP TS 38.331 [13], the UE shall perform a service request procedure or registration procedure as specified in 3GPP TS 24.501 [11]. The UE shall generate a PROSE PC5 DISCOVERY message for 5G ProSe direct discovery response for ranging and sidelink positioning. In the PROSE PC5 DISCOVERY message for 5G ProSe direct discovery response for ranging and sidelink positioning, the UE: 
1)	shall set the ProSe direct discovery PC5 message type parameter for 5G ProSe direct discovery response for ranging and sidelink positioning according to clause 9.2.1;
2)	shall include the RSPP metadata IE to provide the RSPP metadata information e.g., the specific role(s) of the discoveree UE; and
3)	shall include the discoveree user info set to the application layer ID of the discoveree UE; 
After generating the PROSE PC5 DISCOVERY message for 5G ProSe direct discovery response, the UE:
a)	shall set the destination layer-2 ID to the source layer-2 ID of the received message and self-assign a source layer-2 ID for sending the direct discovery response message; and
NOTE 5:	The UE implementation ensures that the value of the self-assigned source layer-2 ID is different from any other self-assigned source layer-2 ID(s) in use for 5G ProSe direct communication and is different from any other provisioned destination layer-2 ID(s) as specified in 3GPP TS 24.554 [6].
b)	shall pass the resulting PROSE PC5 DISCOVERY message along with the source layer-2 ID and destination layer-2 ID for 5G ProSe direct discovery response, the PLMN ID of the intended announcing PLMN and an indication that the message is for 5G ProSe direct discovery to the lower layers for transmission over the PC5 interface.
NOTE 6:	If the UE is processing a PROSE DIRECT LINK ESTABLISHMENT REQUEST message from the same source layer-2 ID of the received PROSE PC5 DISCOVERY message for direct discovery solicitation for ranging and sidelink positioning, it depends on UE implementation to avoid the conflict of destination layer-2 ID (e.g. send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #3 "conflict of layer-2 ID for unicast communication is detected", or ignore the PROSE DIRECT DISCOVERY message for direct discovery solicitation for ranging and sidelink positioning).
For each match event, the UE shall at least pass PROSE PC5 DISCOVERY message once to the lower layers for transmission. The UE shall ensure that it keeps on passing PROSE PC5 DISCOVERY messages to the lower layers for transmission as response(s) to the match event(s).
Editor’s Note:	whether and how the handling upon the discovery query filter(s) and retransmission of PROSE PC5 DISCOVERY messages are FFS, the related description will be updated to get align with SA2 and SA3.
[bookmark: _Toc148552279]6.2.2.2.5	Discoveree UE procedure for 5G ProSe direct discovery for ranging and sidelink positioning completion
During the discoveree operation, if the request from upper layers to perform discoveree operation for ranging and sidelink positioning is not in place, then the UE may instruct the lower layers to stop monitoring.
When the UE stops monitoring, if the lower layers indicate that the UE is required to send a discovery indication to the NG-RAN and the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
Editor’s Note:	The conditions triggering the UE instructing the lower layers to stop the discoverer operation is FFS. It may be updated to get aligned with SA2 and/or SA3.
[bookmark: _Toc148552280]6.2.2.3	Group member procedure for ranging and sidelink positioning over PC5 interface with model A
[bookmark: _Toc148552281]6.2.2.3.1	General
In this procedure, the UE sending the PROSE PC5 DISCOVERY message is called the "announcing UE" and the "monitoring UE" is the UE that triggers the lower layer to start monitoring for PROSE PC5 DISCOVERY message. 
Editor’s Note:	Whether and How the security protection parameters are applied is FFS to be aligned with SA3, which will impact the following procedures in clause 6.2.2.3.2 and clause 6.2.2.3.4 for the security handling.
Editor’s Note:	The RSPP metadata information used for all the related following procedures for 5G ProSe capable UEs discovery over PC5 interface is FFS and to be aligned with RAN.
[bookmark: _Toc148552282]6.2.2.3.2	Announcing UE procedure for group member discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the announcing UE procedure for ranging and sidelink positioning UE discovery if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing procedure when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed " as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure. and
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
d)	the UE is configured with the application layer group ID identifying the application layer group for ranging and sidelink positioning using announcing to be announced and with the User info ID for the group member discovery parameter;
otherwise, the UE is not authorised to perform the announcing UE procedure for group member discovery procedure for ranging and sidelink positioning.
Figure 6.2.2.3.2.1 illustrates the interaction of the UEs in the announcing UE procedure for group member discovery for ranging and sidelink positioning.


Figure 6.2.2.3.2.1: Announcing UE procedure for group member discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to announce availability in a discovery group for ranging and sidelink positioning, if the UE is authorised to perform the announcing UE procedure for group member discovery for ranging and sidelink positioning, then the UE::
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11];
b)	shall generate a PROSE PC5 DISCOVERY message for group member discovery announcement for ranging and sidelink positioning. In the PROSE PC5 DISCOVERY message for group member discovery announcement for ranging and sidelink positioning, the UE: 
1)	shall set the announcer info parameter to the user info ID for the group member discovery parameter;
2)	shall set the application layer group ID parameter to the application layer group ID identifying the ranging and sidelink positioning group that the UE belongs to be announced;
3)	shall set the ProSe direct discovery PC5 message type parameter for 5G ProSe direct discovery announcement for group member discovery for ranging and sidelink positioning according to clause 9.2.1;
4)	shall include the RSPP metadata IE to provide the RSPP metadata information e.g., the role(s) of the Announcing UE; and
5)	may include the Metadata IE to provide the application layer discovery message;
c)	shall apply one of the following to determine the destination layer-2 ID:
1)	if the application layer group ID has a configured layer-2 group ID as specified in clause 5, set the destination layer-2 ID to the layer-2 group ID; or
2)	otherwise, convert the application layer group ID into a destination layer-2 ID as following:
i)	to use the group identifier as the input to the SHA-256 hashing algorithm as specified in ISO/IEC 10118-3:2018 [10]; and
ii)	to use the 24 least significant bits of the 256 bits of the output as destination layer-2 ID;
d)	shall self-assign a source layer-2 ID for sending the direct discovery announcement; and
e)	shall pass the resulting PROSE PC5 DISCOVERY message for group member discovery announcement along with the source layer-2 ID and destination layer-2 ID for direct discovery announcement to the lower layers for transmission over the PC5 interface.
The announcing UE shall ensure that it keeps on passing the same PROSE PC5 DISCOVERY message to the lower layers for transmission until the announcing UE is triggered by an upper layer application to stop announcing availability in a discovery group, or until the UE stops being authorised to perform the announcing UE procedure for group member discovery for ranging and sidelink positioning.
NOTE 4:	The announcing UE can stop announcing UE procedure for group member discovery for ranging and sidelink positioning for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
[bookmark: _Toc148552283]6.2.2.3.3	Announcing UE procedure for group member discovery for ranging and sidelink positioning completion
When the announcing UE is triggered by an upper layer application to stop announcing availability in a discovery group, or when the announcing UE stops being authorised to perform the announcing UE procedure for group member discovery for ranging and sidelink positioning, the UE shall instruct the lower layers to stop announcing.
NOTE:	The announcing UE can stop announcing UE procedure for group member discovery for ranging and sidelink positioning for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
When the UE stops announcing, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
[bookmark: _Toc148552284]6.2.2.3.4	Monitoring UE procedure for group member discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the monitoring UE procedure for group member discovery for ranging and sidelink positioning if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery using monitoring when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery monitoring in at least one PLMN; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using monitoring when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure. and
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
b)	the UE is configured with the application layer group ID parameter identifying the discovery group for ranging and sidelink positioning to be monitored;
otherwise, the UE is not authorised to perform the monitoring UE procedure for group member discovery for ranging and sidelink positioning.
Figure 6.2.2.3.4.1 illustrates the interaction of the UEs in the monitoring UE procedure for group member discovery for ranging and sidelink positioning.


Figure 6.2.2.3.4.1: Monitoring UE procedure for group member discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to monitor proximity of other UEs in a discovery group for ranging and sidelink positioning and if the UE is authorised to perform the monitoring UE procedure for group member discovery for ranging and sidelink positioning, then the UE shall instruct the lower layers to start monitoring for PROSE PC5 DISCOVERY message as following:
a)	if the application layer group ID has a configured layer-2 group ID as specified in clause 5, the UE shall monitor for PROSE PC5 DISCOVERY message with the layer-2 group ID as specified in clause 5; or
b)	otherwise, the UE shall convert the application layer group ID into a destination layer-2 ID and shall monitor for PROSE PC5 DISCOVERY message with the converted destination layer-2 ID. The UE shall convert the application layer group ID for ranging and sidelink positioning into a destination layer-2 ID as following:
1)	to use the group identifier as the input to the SHA-256 hashing algorithm as specified in ISO/IEC 10118-3:2018 [10]; and
2)	to use the 24 least significant bits of the 256 bits of the output as destination layer-2 ID.
NOTE 2:	SHA-256 hashing algorithm is implemented in the ME.
The UE shall consider that the target RPAUID it seeks to monitor has been discovered if there is a match event as follows:
· the application layer group ID parameter of the PROSE PC5 DISCOVERY message for group member discovery announcement for ranging and sidelink positioning is the same as the configured application layer group ID parameter as specified in clause 5; and
· the role(s) of the announcing UE included in the RSPP metadata information of the PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery announcement, is the same as the configured role(s) for the UE as specified in clause 5.
[bookmark: _Toc148552285]6.2.2.3.5	Monitoring UE procedure for group member discovery for ranging and sidelink positioning completion
When the UE is triggered by an upper layer application to stop monitoring proximity of other UEs in a discovery group for ranging and sidelink positioning, or when the UE stops being authorised to perform the monitoring UE procedure for group member discovery for ranging and sidelink positioning, the UE shall instruct the lower layers to stop monitoring.
When the UE stops monitoring, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
[bookmark: _Toc148552286]6.2.2.4	Group member discovery for ranging and sidelink positioning over PC5 interface with model B
[bookmark: _Toc148552287]6.2.2.4.1	General
In this procedure, the UE sending the PROSE PC5 DISCOVERY message is called the "discoverer UE" and the other UE is called the "discoveree UE".

Editor’s Note:	Whether and How the security protection parameters are applied is FFS to be aligned with SA3, which will impact the following procedures in clause 6.2.2.4.2 and clause 6.2.2.4.4 for the security handling.
Editor’s Note:	The RSPP metadata information used for all the related following procedures for 5G ProSe capable UEs discovery over PC5 interface is FFS and to be aligned with RAN.
[bookmark: _Toc148552288]6.2.2.4.2	Discoverer UE procedure for group member discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the discoverer UE procedure for group member discovery for ranging and sidelink positioning initiation if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed " as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery discoverer operation for ranging and sidelink positioning when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure. and
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
d)	the UE is configured with the application layer group ID identifying the application layer group for ranging and sidelink positioning using announcing to be announced and with the User info ID for the group member discovery parameter;
otherwise, the UE is not authorised to perform the discoverer UE procedure for group member discovery for ranging and sidelink positioning.
Figure 6.2.2.4.2.1 illustrates the interaction of the UEs in the discoverer UE procedure for group member discovery for ranging and sidelink positioning.


Figure 6.2.2.4.2.1: Discoverer UE procedure for group member discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to solicit proximity of other UEs in a discovery group for ranging and sidelink positioning and if the UE is authorised to perform the discoverer UE procedure for group member discovery, then the UE:
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11];
b)	shall generate a PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning. In the PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning, the UE: 
1)	shall set the discoverer info parameter to the user info ID for the group member discovery parameter;
2)	shall set the application layer group ID parameter to the application layer group ID parameter identifying the ranging and sidelink positioning group to be solicited;
3)	shall set the ProSe direct discovery PC5 message type parameter for PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning according to clause 9.2.1;
4)	shall set the target user info parameter to the target info, if the target information is provided by the upper layers to identify a specific group member of the application layer group identified by the configured application layer group ID; and
5)	may include the RSPP metadata IE to provide the RSPP metadata information e.g., the specific role(s) to be discovered;
c)	shall apply one of the following to determine the destination layer-2 ID:
1)	if the application layer group ID has a configured layer-2 group ID as specified in clause 5, set the destination layer-2 ID to the layer-2 group ID; or
2)	otherwise, convert the application layer group ID into a destination layer-2 ID as following:
i)	to use the group identifier as the input to the SHA-256 hashing algorithm as specified in ISO/IEC 10118-3:2018 [10]; and
ii)	to use the 24 least significant bits of the 256 bits of the output as destination layer-2 ID;
NOTE 3:	SHA-256 hashing algorithm is implemented in the ME.
d)	shall self-assign a source layer-2 ID for sending the group member discovery solicitation message for ranging and sidelink positioning; and
NOTE 4:	The UE implementation ensures that the value of the self-assigned source layer-2 ID is different from any other self-assigned source layer-2 ID(s) in use for 5G ProSe direct communication, is different from any other provisioned destination layer-2 ID(s), and is different from any other self-assigned source layer-2 ID in use for a simultaneous 5G ProSe direct discovery procedure over PC5 with a different discovery model as specified in 3GPP TS 24.554 [6].
e)	shall pass the resulting PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning along with the source layer-2 ID and destination layer-2 ID to the lower layers for transmission over the PC5 interface.
The UE shall ensure that it keeps on passing the same PROSE PC5 DISCOVERY message to the lower layers for transmission until the UE is triggered by an upper layer application to stop soliciting proximity of other UEs in a discovery group for ranging and sidelink positioning, or until the UE stops being authorised to perform the discoverer UE procedure for group member discovery for ranging and sidelink positioning. How this is achieved is left up to UE implementation.
NOTE 5:	The discoverer UE can stop discoverer UE procedure for group member discovery for ranging and sidelink positioning for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
Upon reception of a PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning, for the target application layer group ID of the discovery group to be discovered, if:
a)	the application layer group ID parameter of the PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning is the same as the application layer group ID parameter of the PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning, 
b)	the target information is not provided by the upper layers to identify a specific group member of the application layer group, or the discoveree info in the PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning is the same as the target information if the target information is provided by the upper layers, and
c)	the role(s) to be discovered included in the RSPP metadata of the PROSE PC5 DISCOVERY message UE discovery solicitation for ranging and sidelink positioning, if available, is the same as the role(s) of the discoveree UE included in the RSPP metadata of the PROSE PC5 DISCOVERY message for UE discovery response for ranging and sidelink positioning.
the UE shall consider that other UE in the discovery group the UE seeks to discover has been discovered.
[bookmark: _Toc148552289]6.2.2.4.3	Discoverer UE procedure for group member discovery for ranging and sidelink positioning completion
When the UE is triggered by an upper layer application to stop soliciting proximity of other UEs in a discovery group for ranging and sidelink positioning, or when the UE stops being authorised to perform the discoverer UE procedure for group member discovery for ranging and sidelink positioning, the UE shall instruct the lower layers to stop discoverer operation.
NOTE:	The discoverer UE can stop discoverer UE procedure for group member discovery for ranging and sidelink positioning for power saving by implementation specific means e.g. an implementation-specific maximum number of 5G ProSe direct links configured in the UE, or an implementation-specific timer expires.
When the UE stops discoverer operation, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
[bookmark: _Toc148552290]6.2.2.4.4	Discoveree UE procedure for group member discovery for ranging and sidelink positioning initiation
The UE is authorised to perform the Discoveree UE procedure for group member discovery for ranging and sidelink positioning initiation if:
a)	the UE is not served by NG-RAN, is authorised to perform 5G ProSe direct discovery discoveree operation for ranging and sidelink positioning when the UE is not served by NG-RAN and is configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN;
b)	the UE is served by NG-RAN and is authorised to perform 5G ProSe direct discovery for ranging and sidelink positioning using announcing in the PLMN indicated by the serving cell; or
c)	the UE is:
1)	in 5GMM-IDLE mode, in limited service state as specified in 3GPP TS 23.122 [14] and the reason for the UE being in limited service state is one of the following:
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed " as specified in 3GPP TS 24.501 [11]; and
2)	authorised to perform 5G ProSe direct discovery discoveree operation for ranging and sidelink positioning when the UE is not served by NG-RAN; and:
i)	configured with the radio parameters to be used for 5G ProSe direct discovery when not served by NG-RAN; or
ii)	the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure. and
NOTE 1:	When the lower layers indicate that the UE does not need to request resources for 5G ProSe direct discovery procedure, the serving cell broadcasts a common radio resources pool for ProSe discovery transmission and the UE can use this common radio resources pool while in limited service state.
d)	the UE is configured with the application layer group ID identifying the application layer group for ranging and sidelink positioning using announcing to be announced and with the User info ID for the group member discovery parameter;
otherwise, the UE is not authorised to perform the discoverer UE procedure for group member discovery for ranging and sidelink positioning.
Figure 6.2.2.4.4.1 illustrates the interaction of the UEs in the discoveree UE procedure for group member discovery. for ranging and sidelink positioning.


Figure 6.2.2.4.4.1: Discoveree UE procedure for group member discovery for ranging and sidelink positioning
When the UE is triggered by an upper layer application to start responding to solicitation on proximity of a UE in a discovery group for ranging and sidelink positioning and if the UE is authorised to perform the discoveree UE procedure for group member discovery for ranging and sidelink positioning, then the UE:
a)	if the UE is served by NG-RAN and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11]; and
b)	shall instruct the lower layers to start monitoring for PROSE PC5 DISCOVERY messages.
[bookmark: _Hlk142856005]Upon reception of a PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning, if:
a)	the application layer group ID parameter of the received PROSE PC5 DISCOVERY message is the same as the application layer group ID parameter for the discovery group;
b)	the target user info parameter is not included in the received PROSE PC5 DISCOVERY message or the target user info parameter in the received PROSE PC5 DISCOVERY message is the same as the user info ID for the group member discovery provided by the upper layers or same as the configured user info ID for the group member discovery as specified in clause 5; and
c)	The role(s) to be discovered included in the RSPP metadata of the PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning, if available, is the same as the configured role(s) for the UE as specified in clause 5;
the UE: 
a) shall generate a PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning. In the PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning, the UE:
1)	shall set the ProSe direct discovery PC5 message type parameter for group member discovery response for ranging and sidelink positioning according to clause 9.2.1;
2)	shall include the RSPP metadata IE to provide the RSPP metadata information e.g., the specific role(s) of the discoveree UE;
3)	shall include the discoveree user info set to the application layer ID of the discoveree UE; and
4)	may include the Metadata IE to provide the application layer metadata information;
d)	shall set the destination layer-2 ID to the source layer-2 ID from the discoverer UE used in the transportation of the PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning and self-assign a source layer-2 ID for sending the group member discovery response message for ranging and sidelink positioning; and
NOTE 2:	The UE implementation ensures that the value of the self-assigned source layer-2 ID is different from any other self-assigned source layer-2 ID(s) in use for 5G ProSe direct communication and is different from any other provisioned destination layer-2 ID(s) as specified in 3GPP TS 24.554 [6].
e)	shall pass the resulting PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning along with the source layer-2 ID and the destination layer-2 ID to the lower layers for transmission over the PC5 interface.
NOTE 3:	If the UE is processing a PROSE DIRECT LINK ESTABLISHMENT REQUEST message from the same source layer-2 ID of the received PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning, it depends on UE implementation to avoid the conflict of destination layer-2 ID (e.g. send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #3 "conflict of layer-2 ID for unicast communication is detected", or ignore the PROSE DIRECT DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning).
[bookmark: _Toc148552291]6.2.2.4.5	Discoveree UE procedure for group member discovery for ranging and sidelink positioning completion
When the UE is triggered by an upper layer application to stop responding to solicitation on proximity of other UEs in a discovery group for ranging and sidelink positioning, or when the UE stops being authorised to perform the discoveree UE procedure for group member discovery for ranging and sidelink positioning, the UE shall instruct the lower layers to stop monitoring.
When the UE stops monitoring, if the UE is in 5GMM-CONNECTED mode, the UE shall trigger the corresponding procedure in lower layers as specified in 3GPP TS 38.331 [13].
[bookmark: _Toc148552292][bookmark: _Hlk135000904]6.3	Ranging and sidelink positioning UE discovery with V2X capable UEs
This clause describes the procedures for ranging and sidelink positioning UE discovery with V2X capable UEs over PC5 interface. 
To perform ranging and sidelink positioning UE discovery procedure with V2X capable UE over PC5 interface, the procedure of V2X direct link establishment procedure for ranging and sidelink positioning in clause 7.2.2.x2 is applied.
[bookmark: _Toc148552293]6.4	Located UE discovery
Editor’s Note:	This clause will provide description of the procedures at the UE, between UEs, and between the UE and the LMF for the located UE discovery.
[bookmark: _Toc148552294]7	Ranging and sidelink positioning communication
[bookmark: _Toc148552295]7.1	Overview
Editor’s Note:	This clause will provide description of Ranging_SL communication.
[bookmark: _Toc148552296]7.2	Ranging and sidelink positioning direct communication over PC5
Editor’s Note:	This clause will provide description and the procedures for Ranging_SL direct communication over PC5 .
[bookmark: _Toc148552297][bookmark: _Hlk135037510]7.2.1	General
Depending on type of the UE (e.g. V2X capable or 5G ProSe capable), V2X communication procedures as defined in TS 24.587 [4] or 5G ProSe direct communication procedures as defined in 3GPP TS 24.554 [6] are used for ranging and sidelink positioning communication over PC5.
For the RSPP transport between UEs over PC5, the following modification is applied:
a)	For V2X capable UEs, V2XP is used to determine the corresponding transport configurations for the RSPP signalling. The V2X service identifier shall take the value(s) defined for "ranging and sidelink positioning Protocol". 
b)	For 5G ProSe capable UEs, ProSeP is used to determine the corresponding transport configuration for the RSPP signalling. The ProSe identifier shall take the value(s) defined for "ranging and sidelink positioning Protocol".
NOTE:	For a UE with both V2X capability and 5G ProSe capability, separate RSPP transport links per the capability are used, i.e., the RSPP transport link over V2X communication is independent with the RSPP transport link over 5G ProSe direct communication.
The RSP layer supports broadcast mode, groupcast mode, and unicast mode PC5 communication depending on the policy and parameter configuration in the UE.
"Non-IP" layer-3 protocol data unit type for V2X capable UEs and "Unstructured" layer-3 protocol data unit type for 5G ProSe capable UEs are used for the transport of RSPP payload. For the transport of RSPP payload by "Non-IP" layer-3 protocol data unit type for V2X capable UEs, the non-IP type field of the non-IP PDU format shall indicate "SLPP" as specified in 3GPP TS 24.587 [4] clause 9.2.
[bookmark: _Toc148552298][bookmark: _Hlk135037523][bookmark: _Hlk132706548]7.2.2	Unicast mode ranging and sidelink positioning direct communication over PC5
[bookmark: _Toc148552299]7.2.2.1	Unicast mode communication over PC5 with 5G ProSe capable UEs
This clause describes the PC5 signalling protocol procedures between two UEs for unicast mode of 5G ProSe communication for ranging and sidelink positioning. The following PC5 signalling protocol procedures are supported:
a)	PC5 unicast link establishment procedure with 5G ProSe capable UEs as specified in 3GPP TS 24.554 [6] clause 7.2.2;
b)	PC5 unicast link modification procedure with 5G ProSe capable UEs as specified in 3GPP TS 24.554 [6] clause 7.2.3;
c)	PC5 unicast link release with procedure 5G ProSe capable UEs as specified in 3GPP TS 24.554 [6] clause 7.2.6;
d)	PC5 unicast link identifier update procedure with 5G ProSe capable UEs as specified in 3GPP TS 24.554 [6] clause 7.2.4; and
e)	PC5 unicast link keep-alive procedure with 5G ProSe capable UEs as specified in 3GPP TS 24.554 [6] clause 7.2.5.
[bookmark: _Toc148552300]7.2.2.2	Unicast mode communication over PC5 with V2X capable UEs
This clause describes the PC5 signalling protocol procedures between two UEs for unicast mode of V2X communication for ranging and sidelink positioning. The following PC5 signalling protocol procedures are supported:
a)	PC5 unicast link establishment procedure with V2X capable UEs as specified in 3GPP TS 24.587 [4] clause 6.1.2.2;
b)	PC5 unicast link modification procedure with V2X capable UEs as specified in 3GPP TS 24.587 [4] clause 6.1.2.3;
c)	PC5 unicast link release with procedure V2X capable UEs as specified in 3GPP TS 24.587 [4] clause 6.1.2.4;
d)	PC5 unicast link identifier update procedure with V2X capable UEs as specified in 3GPP TS 24.587 [4] clause 6.1.2.5; and
e)	PC5 unicast link keep-alive procedure with V2X capable UEs as specified in 3GPP TS 24.587 [4] clause 6.1.2.8.
[bookmark: _Toc148552301]7.2.3	Groupcast mode ranging and sidelink positioning direct communication over PC5
Editor’s Note:	This clause will provide description of the procedures for groupcast Ranging_SL direct communication over PC5.
[bookmark: _Toc148552302]7.2.4	Broadcast mode ranging and sidelink positioning direct communication over PC5
Editor’s Note:	This clause will provide description of the procedures for broadcast mode Ranging_SL direct communication over PC5.

[bookmark: _Toc148552303][bookmark: _Hlk142919722]7.3	Ranging and sidelink positioning communication on LCS aspect
[bookmark: _Toc132660979]The UE or the network initiates the ranging and sidelink positioning communication utilizing the location services signaling messages defined in 3GPP TS 23.273 [11] to obtain location information including one or more of the following:
a)	absolute location of the UE;
b)	velocity of the UE;
c)	relative locations or distances between a pair of UEs;
d)	relative directions between a pair of UEs; and
e)	relative velocity between a pair of UEs.
In order to obtain the absolute location and/or absolute velocity of the target the UE, the following procedures defined in 3GPP TS 23.273 [11] are applied:
a)	Sidelink Mobile Originated Location Request (SL-MO-LR) procedure;
b)	MO-LR using sidelink positioning; and
c)	MT-LR using sidelink positioning.
NOTE:	In order to estimate the location of the UE, the network can decide to utilize the ranging and sidelink positioning during the MO-LR procedure (i.e., MO-LR using sidelink positioning) and the MT-LR procedure (i.e., MT-LR using sidelink positioning).
Editor’s Note:	It is FFS whether SL-MT-LR procedure is needed.
In order to obtain the relative locations or distances, relative directions, and/or relative velocity between a pair of UEs, the following procedures defined in 3GPP TS 23.273 [11] are applied:
a)	Sidelink Mobile Originated Location Request (SL-MO-LR) procedure.
Editor’s Note:	It is FFS whether SL-MT-LR procedure is needed.
[bookmark: _Toc148552304]8	Security for ranging and sidelink positioning
[bookmark: _Toc148552305]8.1	Overview
Security mechanisms are defined in 3GPP TS 33.533 [5] to provide protection for ranging and sidelink positioning UE discovery and ranging and sidelink positioning communication for both ProSe capable UE and V2X capable UE.
[bookmark: _Hlk147067608]For ProSe capable UEs, the security mechanisms with interaction between UE and the SideLink Positioning Key Management Function (SLPKMF), where the interface is PC8* for generation and provisioning of security materials used for ranging and sidelink positioning services are defined in clause 8.2.1 and clause 8.3.1.
For V2X capable UE, the security mechanisms used for ranging and sidelink positioning services are defined in clause 8.2.2 and clause 8.3.2.
[bookmark: _Toc146712304][bookmark: _Toc148552306]8.1.1	Overview for procedures over PC8* interface
The UE and SLPKMF shall use HTTP 1.1 as specified in IETF RFC 9110 [13] and IETF RFC 9112 [14] as the transport protocol for PC8* messages over the PC8* interface. The PC8* messages described here shall be included in the body of either an HTTP request message or an HTTP response message.
The following rules apply for UE-initiated procedures over PC8*:
a)	the UE initiates 5G ProSe transactions with an HTTP request message containing the PC8* request(s);
b)	the SLPKMF responds to the requests with an HTTP response message containing the PC8* response(s) for the PC8* request(s); and
c)	HTTP POST methods are used for 5G ProSe procedures over PC8* interface.
The UE may use UE local configuration or URSP, as defined in 3GPP TS 24.526 [15], to establish a PDU session for reaching the HPLMN SLPKMF:
a)	if a PDU session for reaching the HPLMN SLPKMF is not established yet, the UE shall establish the PDU session for reaching the HPLMN SLPKMF and shall send the HTTP request message via the PDU session for reaching the HPLMN SLPKMF; and
b)	if a PDU session for reaching the HPLMN SLPKMF is already established (e.g., either due to other 5G ProSe feature or due to other application), the UE shall send the HTTP request message via the PDU session for reaching the HPLMN SLPKMF.
The SLPKMF address can be pre-configured in the UE or provided in the RSLPP by the PCF. The UE shall use the SLPKMF address in the following order of decreasing precedence:
a)	provided in the ProSeP by the PCF;
b)	pre-configured in the ME.
[bookmark: _Toc148552307]8.2	Security for ranging and sidelink positioning UE discovery
[bookmark: _Toc148552308]8.2.1	Security for ranging and sidelink positioning UE discovery with 5G ProSe capable UE
Editor’s Note:	This clause will provide description for security for ranging and sidelink positioning UE discovery with 5G ProSe capable UE
[bookmark: _Toc148552309]8.2.2	Security for ranging and sidelink positioning UE discovery with V2X capable UE
For V2X capable UE, the security mechanisms used for ranging and sidelink positioning services are defined in clause 6.1.2 of 3GPP TS 24.587 [4]
[bookmark: _Toc148552310]8.3	Security for ranging and sidelink positioning communication
[bookmark: _Toc148552311]8.3.1	Security for ranging and sidelink positioning communication with 5G ProSe capable UE
Editor’s Note:	This clause will provide description for security for ranging and sidelink positioning communication with 5G ProSe capable UE.
[bookmark: _Toc148552312]8.3.1.1	Security for unicast direct communication over RSPP
[bookmark: _Toc146712319][bookmark: _Toc148552313]8.3.1.1.1	General
For ranging and sidelink positioning services provided by application providers, long-term credentials provided by applications are assumed available on the UE and the security procedures for unicast communication with long-term credentials are specified in clause 8.3.2.
For ranging and sidelink positioning services provided by network operators, there are no long-term credentials provided by applications on the UE. The security procedures for ranging and sidelink positioning services provided by network include the 5G ProSe UE SLP key request procedure as defined in clause 8.3.1.1.2.
[bookmark: _Toc148552314]8.3.1.1.2	5G ProSe UE SLP key request procedure
[bookmark: _Toc148552315][bookmark: _Toc146712320]8.3.1.1.2.1	General
The purpose of the 5G ProSe UE SLP key request procedure is for the UE authorized to act as any UE role for ranging and sidelink positioning to obtain a SLPK and a SLPK ID. The UE roles for ranging and sidelink positioning include target UE, reference UE, located UE, and sidelink positioning server UE.
Before initiating this procedure, the UE needs to be authorized to perform ranging and sidelink positioning service in the registered PLMN or local PLMN based on the configuration parameters as specified in clause 5.2.5.
[bookmark: _Toc148552316]8.3.1.1.2.2	5G ProSe UE SLP key request procedure initiation
If the UE is authorized to perform ranging and sidelink positioning service in the registered PLMN or local PLMN, it shall initiate this procedure.
The UE shall initiate the 5G ProSe UE SLP key request procedure by sending a PROSE_SLPK_REQUEST message with the <SLPK-request> element. In the <SLPK-request> element, the UE:
a)	shall include a new transaction ID not used in any other procedures in PC8* interface; and
b)	shall include the SLPK ID set to the SLPK ID associated with the UE stored SLPK, if the UE stores SLPK.
Figure 8.3.1.1.2.2.1 illustrates the interaction of the UE and the SLPKMF in the 5G ProSe UE SLP key request procedure.


Figure 8.3.1.1.2.2.1: 5G ProSe UE SLP key request procedure
[bookmark: _Toc146712321][bookmark: _Toc148552317]8.3.1.1.2.3	5G ProSe UE SLP key request procedure accepted by the SLPKMF
[bookmark: _Hlk147998276]Upon receiving a PROSE_SLPK_REQUEST message, the SLPKMF shall check whether the UE is authorized to act as any UE role for ranging and sidelink positioning. If authorized, the SLPKMF shall then send a PROSE_SLPK_RESPONSE message with the <PRUK-accept> element. In the <PRUK-accept> element, the SLPKMF shall include:
a)	the transaction ID set to the value of the transaction ID received in the PROSE_SLPK_REQUEST message from the UE;
b)	the SLPK ID set to the value of the SLPK ID associated with the SLPK; and
c)	the SLPK set to the value of the allocated SLPK to the UE.
[bookmark: _Toc146712322][bookmark: _Toc148552318]8.3.1.1.2.4	5G ProSe UE SLP key request procedure completion by the UE
Upon receipt of the PROSE_SLPK_RESPONSE message, if the transaction ID matches the value sent by the UE in a PROSE_SLPK_REQUEST message, the UE shall delete any previously stored SLPK and SLPK ID and store the received SLPK and the associtated SLPK ID.
[bookmark: _Toc146712323][bookmark: _Toc148552319]8.3.1.1.2.5	5G ProSe UE SLP key request procedure not accepted by the SLPKMF
If the PROSE_SLPK_REQUEST message cannot be accepted by the SLPKMF, the SLPKMF sends a PROSE_SLPK_RESPONSE message containing a <SLPK-reject> element to the UE including an appropriate PC8* control protocol cause value and including the transaction ID set to the value of the transaction ID received in the PROSE_SLPK_REQUEST message.
Upon receipt of the PROSE_SLPK_RESPONSE message containing a <SLPK-reject> element, if the transaction ID matches the value sent by the UE in a PROSE_SLPK_REQUEST message, the UE shall consider the 5G ProSe UE SLP key request procedure as rejected.
If the UE is not authorized for acting as a 5G ProSe remote UE, the SLPKMF shall send the PROSE_SLPK_RESPONSE message containing a <SLPK-reject> element with PC8 control protocol cause value #1 "UE authorization failure".
[bookmark: _Toc146712324][bookmark: _Toc148552320]8.3.1.1.2.6	Abnormal cases in the UE
The following abnormal cases can be identified:
a)	Indication from the transport layer of transmission failure of PROSE_SLPK_REQUEST message (e.g., after TCP retransmission timeout).
	The UE shall close the existing secure connection to the SLPKMF, establish a new secure connection and then restart the SLPK request procedure.
b)	No response from the SLPKMF after the PROSE_SLPK_REQUEST message has been successfully delivered (e.g., TCP ACK has been received for the PROSE_SLPK_REQUEST message).
	The UE shall retransmit the PROSE_SLPK_REQUEST message.
NOTE:	The timer to trigger retransmission and the maximum number of allowed retransmissions are UE implementation specific.
[bookmark: _Toc146712325][bookmark: _Toc148552321]8.3.1.1.2.7	Abnormal cases in the SLPKMF
The following abnormal cases can be identified:
a)	Indication from the lower layer of transmission failure of PROSE_SLPK_RESPONSE message.
	After receiving an indication from lower layer that the PROSE_SLPK_RESPONSE message has not been successfully acknowledged (e.g. TCP ACK is not received), the SLPKMF shall abort the procedure.
[bookmark: _Toc148552322]8.3.2	Security for ranging and sidelink positioning communication with V2X capable UE
For V2X capable UE, the security mechanisms used for ranging and sidelink positioning services are defined in clause 6.1.2 of 3GPP TS 24.587 [4]
[bookmark: _Toc148552323]9.	Handling of unknown, unforeseen, and erroneous signalling protocol data
[bookmark: _Toc148552324]9.1	General
The procedures specified in the present document apply to those PC5 messages which pass the checks described in this clause.
This clause also specifies procedures for the handling of unknown, unforeseen and erroneous protocol data by the receiving entity. These procedures are called "error handling procedures", but in addition to providing recovery mechanisms for error situations they define a compatibility mechanism for future extensions of the protocols.
Detailed error handling procedures in the network are implementation dependent and may vary from PLMN to PLMN. However, when extensions of this protocol are developed, networks will be assumed to have the error handling that is indicated in this clause as mandatory ("shall") and that is indicated as strongly recommended ("should").
Also, the error handling of the network is only considered as mandatory or strongly recommended when certain thresholds for errors are not reached during a dedicated connection.
[bookmark: _Toc146712413][bookmark: _Toc148552325]9.2	Handling of unknown, unforeseen and erroneous protocol data in messages sent over the PC8* interface
[bookmark: _Toc525231162][bookmark: _Toc59198562][bookmark: _Toc59199153][bookmark: _Toc146712414][bookmark: _Toc148552326]9.2.1	Unforeseen message type
If the UE receives a PC8* message with a message type corresponding to a ProSe discovery or a ProSe commuication for ranging and sidelink positioning that the UE is not authorised to use by the network, the UE shall discard the message.
If the SLPKMF receives a PC8* message, whose message type indicates that this corresponds to a ProSe discovery or a ProSe communication for ranging and sidelink positioning the sending UE is not authorised to support, the SLPKMF shall discard the message.
[bookmark: _Toc525231160][bookmark: _Toc59198560][bookmark: _Toc59199151][bookmark: _Toc146712415][bookmark: _Toc148552327]9.3	Handling of unknown, unforeseen and erroneous protocol data in messages sent over the PC5 interface
For V2X capable UE, the handling of unknown, unforeseen, and erroneous PC5 signalling protocol data defined in clause 6A of 3GPP TS 24.587 [4] is applied.
For 5G ProSe capable UE, the the handling of unknown, unforeseen, and erroneous PC5 signalling protocol data defined in clause 9.3 of 3GPP TS 24.554 [6] is applied.
[bookmark: _Toc148552328][bookmark: _Hlk142812264]10.	Message functional definition and contents
[bookmark: _Toc148552329]10.1	Overview
This clause contains the definition and contents of the messages used in the procedures described in the present document.
[bookmark: _Toc131695362][bookmark: _Toc148552330][bookmark: _Toc59199328][bookmark: _Toc59198737][bookmark: _Toc525231337][bookmark: _Toc131695363][bookmark: _Hlk131957087]10.2	5G ProSe direct discovery for ranging and sidelink positioning procedure messages
[bookmark: _Toc148552331]10.2.1	Message definition
This message is sent by the UE over the PC5 interface for 5G ProSe direct discovery for ranging and sidelink positioning procedure.
Message type:	PROSE PC5 DISCOVERY
Significance:	dual
Direction:	UE to peer UE

Table 10.2.1.1: PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery announcement
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type
	ProSe direct discovery PC5 message type
	M
	V
	1

	
	RSPP metadata
	RSPP metadata
	M
	LV-E
	TBD

	
	Announcer info
	User info ID
	M
	V
	6



Table 10.2.1.2: PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery solicitation
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type
	ProSe direct discovery PC5 message type
	M
	V
	1

	X1
	RSPP metadata
	RSPP metadata
	O
	TLV-E
	TBD

	X2
	Discoveree user info
	User info ID
	O
	TLV
	3-257



Table 10.2.1.3: PROSE PC5 DISCOVERY message for ranging and sidelink positioning UE discovery response
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type
	ProSe direct discovery PC5 message type
	M
	V
	1

	
	RSPP metadata
	RSPP metadata
	M
	LV-E
	TBD



Table 10.2.1.4: PROSE PC5 DISCOVERY message group member discovery announcement for ranging and sidelink positioning
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type
	ProSe direct discovery PC5 message type
	M
	V
	1

	
	Application layer group ID
	Application layer group ID
	M
	LV
	2-256

	
	Announcer info
	User info ID
	M
	V
	6

	
	RSPP metadata
	RSPP metadata
	M
	LV-E
	TBD



Table 10.2.1.5: PROSE PC5 DISCOVERY message for group member discovery solicitation for ranging and sidelink positioning
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type 
	ProSe direct discovery PC5 message type
	M
	V
	1

	
	Application layer group ID
	Application layer group ID
	M
	LV
	2-256

	
	Discoverer info
	User info ID
	M
	V
	6

	X1
	RSPP metadata
	RSPP metadata
	O
	TLV-E
	TBD

	28
	Target user info
	User info ID
	O
	TV
	7



Table 10.2.1.6: PROSE PC5 DISCOVERY message for group member discovery response for ranging and sidelink positioning
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type
	ProSe direct discovery PC5 message type
	M
	V
	1

	
	Application layer group ID
	Application layer group ID
	M
	LV
	2-256

	
	Discoveree info
	User info ID
	M
	V
	6

	
	RSPP metadata
	RSPP metadata
	M
	LV-E
	TBD


[bookmark: _Hlk135035418]Editor's note:	The RSPP metadata information to provide e.g., the specific Role(s) of to related UE, the value is determined by RAN2.

[bookmark: _Toc148552332]11.	Information elements coding
[bookmark: _Toc148552333]11.1	Overview
Editor’s Note:	This clause will provide information elements coding for RANGING_SL.
[bookmark: _Toc148552334]11.2	General
[bookmark: _Toc148552335]12	Encoding of UE policies for ranging and sidelink positioning
[bookmark: _Toc148552336]12.1	General
The UE policies for ranging and sidelink positioning are provided to the UE in a UE policy part using the UE policy delivery service as specified in 3GPP TS 24.501 [3] annex D.
The UE policies for ranging and sidelink positioning are coded in clause 12.2. 
[bookmark: _Toc148552337]12.2	Information elements coding
	8
	7
	6
	5
	4
	3
	2
	1
	

	
UE policy part contents length

	octet 1

octet 2

	0
	0
	0
	0
	UE policy part type={RSLPP}
	octet 3

	[bookmark: _MCCTEMPBM_CRPT07670000___7]Spare
	
	

	
UE policy part contents={RSLPP contents}


	octet 4


octet x


Figure 12.2.1: UE policy part when UE policy part type = {RSLPP}
Table 12.2.1: UE policy part when UE policy part type = {RSLPP}
	UE policy part type field is set to '0110' (=RSLPP) as specified in 3GPP TS 24.501 [3] annex D.

	

	RSLPP contents (octets 4 to x):

	The RSLPP contents field is encoded in Figure 12.2.2 and Table 12.2.2.



	8
	7
	6
	5
	4
	3
	2
	1
	

	
Validity timer
	octet 4

octet 5

	
Served by NG-RAN
	octet 6

octet o1

	0
Spare
	0
Spare
	0
Spare
	SLPSUE
	LUE
	SLRUE
	TUE
	RSLPNNI
	octet o1+1


	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	UEOAI
	V2XMRI
	5PMRI
	octet o1+2


	
5G ProSe related mapping rules
	octet (o1+3)*

octet o2*

	
V2X service related mapping rules
	octet o3*
(See NOTE)

octet x*


Figure 12.2.2: RSLPP contents
NOTE:	The field is placed immediately after the last present preceding field.

Table 12.2.2: RSLPP contents
	Validity timer (octet 4 to 5):
The validity timer field provides the expiration time of validity of the UE policies for ranging and sidelink positioning. The validity timer field is a binary coded representation of a UTC time, in seconds since midnight UTC of January 1, 1970 (not counting leap seconds).


	Served by NG-RAN (octet 6 to o1):
The served by NG-RAN field is coded according to figure 12.2.3 and table 12.2.3, and contains configuration parameters for ranging and sidelink positioning when the UE is served by NG-RAN.


	Ranging and sidelink positioning when not served by NG-RAN indictor (RLPNNI) (octet o1+1 bit 1):
Bit 
1
0	Ranging and sidelink positioning when not served by NG-RAN is not authorized
1	Ranging and sidelink positioning when not served by NG-RAN is authorized


	Target UE (TUE) (octet o1+1 bit 2):
Bit 
2
0	Target UE when not served by NG-RAN is not authorized
1	Target UE when not served by NG-RAN is authorized


	SL reference UE (SLRUE) (octet o1+1 bit 3):
Bit 
3
0	SL reference UE when not served by NG-RAN is not authorized
1	SL reference UE when not served by NG-RAN is authorized


	Located UE (LUE) (octet o1+1 bit 5):
Bit 
5
0	Located UE when not served by NG-RAN is not authorized
1	Located UE when not served by NG-RAN is authorized


	SL positioning server UE (SLPSUE) (octet o1+1 bit 6):
Bit 
6
0	SL positioning server UE when not served by NG-RAN is not authorized
1	SL positioning server UE when not served by NG-RAN is authorized

If the RLPNNI bit is set to 0, the other bits in octet o1+1 shall also be 0.


	5G ProSe related mapping rules indication (5PMRI) (octet o1+2 bit 1):
Bit 
1
0	5G ProSe related mapping rules do not exist
1	5G ProSe related mapping rules exist


	V2X service related mapping rules indication (V2XMRI) (octet o1+2 bit 2):
Bit 
2
0	V2X service related mapping rules do not exist
1	V2X service related mapping rules exist


	UE-only operation authorization indication (UEOAI) (octet o1+2 bit 3):
Bit 
3
0	UE-only operation when served by NG-RAN and network-based operation not supported by the network is not authorized
1	UE-only operation when served by NG-RAN and network-based operation not supported by the network is authorized


	5G ProSe related mapping rules (octet o1+3 to o2):
The 5G ProSe related mapping rules field is coded according to figure 12.2.7 and table 12.2.7 and includes the 5G ProSe related mapping rules.


	V2X service related mapping rules (octet o3 to x):
The V2X service related mapping rules field is coded according to figure 12.2.13 and table 12.2.13 and includes the V2X service related mapping rules.


	If the length of RSLPP contents field is bigger than indicated in figure 12.2.2, receiving entity shall ignore any superfluous octets located at the end of the RSLPP contents.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of served by NG-RAN contents
	octet 6

octet 7

	
Authorization for ranging and sidelink positioning info 1
	octet 8

octet o50

	
Authorization for ranging and sidelink positioning info 2
	octet o50+1

octet o51

	
…
	octet o51+1

octet o52

	
Authorization for ranging and sidelink positioning info n
	octet o52+1

octet o1


Figure 12.2.3: Served by NG-RAN

Table 12.2.3: Served by NG-RAN
	Authorization for ranging and sidelink positioning info:
The authorization for ranging and sidelink positioning info field is coded according to figure 12.2.4 and table 12.2.4.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of authorization for ranging and sidelink positioning info contents
	octet o50+1

octet o50+2

	0
Spare
	0
Spare
	0
Spare
	SLPSUESLPCUE
	SLPCUE
	LUE
	SLRUE
	TUE
	octet o50+3

	
Authorized PLMN info
	octet o50+4

octet o51


Figure 12.2.4: Authorization for ranging and sidelink positioning info

Table 12.2.4: Authorization for ranging and sidelink positioning info
	Authorized PLMN info (octet o50+4 to o51):
The authorized PLMN info field is coded according to figure 12.2.5 and table 12.2.5.

	

	Target UE (TUE) (octet o50+3 bit 1):
Bit 
1
0	Target UE is not authorized
1	Target UE is authorized


	SL reference UE (SLRUE) (octet o50+3 bit 2):
Bit 
2
0	SL reference UE is not authorized
1	SL reference UE is authorized


	Located UE (LUE) (octet o51+1 bit 4):
Bit 
4
0	Located UE is not authorized
1	Located UE is authorized


	SL positioning client UE (SLPCUE) (octet o50+3 bit 5):
Bit 
5
0	SL positioning client UE is not authorized
1	SL positioning client UE is authorized


	SL positioning server UE (SLPSUE) (octet o50+3 bit 6):
Bit 
6
0	SL positioning server UE is not authorized
1	SL positioning server UE is authorized


	If the length of authorization for ranging and sidelink positioning info field is bigger than indicated in figure 12.2.4, receiving entity shall ignore any superfluous octets located at the end of the authorization for ranging and sidelink positioning info.



Editor’s Note: Whether the sidelink positioning client UE is needed is FFS, which depends on SA2 progress.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of authorized PLMN info contents
	octet o50+4

octet o50+5

	
Authorized PLMN 1
	octet (o50+6)*

octet (o50+8)*

	
Authorized PLMN 2
	octet (o50+9)*

octet (o50+11)*

	
...
	octet (o50+12)*

octet o150*

	
Authorized PLMN n
	octet (o150+1)*

octet o51*


Figure 12.2.5: Authorized PLMN info

Table 12.2.5: Authorized PLMN
	Authorized PLMN:
The authorized PLMN field is coded according to figure 12.2.6 and table 12.2.6.





	8
	7
	6
	5
	4
	3
	2
	1
	

	MCC digit 2
	MCC digit 1
	octet o50+6

	MNC digit 3
	MCC digit 3
	octet o50+7

	MNC digit 2
	MNC digit 1
	octet o50+8


Figure 12.2.6: PLMN ID

Table 12.2.6: PLMN ID
	Mobile country code (MCC) (octet o50+5, octet o50+6 bit 1 to 4):
The MCC field is coded as in ITU-T Recommendation E.212 [7], annex A.


	Mobile network code (MNC) (octet o50+6 bit 5 to 8, octet o50+7):
The coding of MNC field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. If a network operator decides to use only two digits in the MNC, MNC digit 3 shall be coded as "1111".




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of 5G ProSe related mapping rules contents
	octet o1+3

octet o1+4

	
ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules

	octet o1+5


octet o10

	
ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules

	octet o10+1


octet o2


Figure 12.2.7: 5G ProSe related mapping rules

Table 12.2.7: 5G ProSe related mapping rules
	ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules (octet o1+5 to o10):
The ProSe identifier for ranging and sidelink positioning to ranging and sidelink positioning QoS parameters mapping rules field is coded according to figure 12.2.8 and table 12.2.8 and includes the ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules.


	ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules (octet o10+1 to o2):
The ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules field is coded according to figure 12.2.8 and table 12.2.8 and includes the ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules.




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules contents
	octet o1+5

octet o1+6

	
ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule 1
	octet o1+7

octet o100

	
ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule 2
	octet o100+1

octet o101

	
…
	octet o101+1

octet o102

	
ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule n
	octet o102+1

octet o10


Figure 12.2.8: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules
Table 12.2.8: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rules
	ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule:
The ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule field is coded according to figure 12.2.9 and table 12.2.9 and includes the ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule contents
	octet o100+1

octet o100+2

	
ProSe identifiers

	octet o100+3

octet o103

	
LCS QoS class
	octet o103+1

	
Response time
	octet o103+2

	
Horizontal accuracy
	octet o103+3

	
Vertical accuracy
	octet o103+4

	
Relative horizontal accuracy
	octet o103+5

	
Relative vertical accuracy
	octet o103+6

	
Distance accuracy
	octet o103+7

	
Direction accuracy
	octet o103+8

	
Range
	octet o103+9 = o101


Figure 12.2.9: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule
Table 12.2.9: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule
	ProSe identifiers (octet o100+3 to o103):
The ProSe identifiers field is coded according to figure 12.2.10 and table 12.2.10 and includes the ProSe identifiers.


	LCS QoS class (octet o103+1):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1	Best effort class
0 0 0 0 0 0 1 0	Multiple QoS class
0 0 0 0 0 0 1 1	Assured class
The other values are spare.


	Response time (octet o103+2):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1	No delay
0 0 0 0 0 0 1 0	Low delay
0 0 0 0 0 0 1 1	Delay tolerant
The other values are spare.


	Accuracy:
The accuracy field is a binary encoded value of the accuracy.


	Range (octet o103+9):
The range field indicates a binary encoded value of the range in meters. The range indicates the applicability of the QoS parameters over PC5.




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of ProSe identifiers contents
	octet o100+3

octet o100+4

	
ProSe identifier 1
	octet o100+5

octet o104

	
ProSe identifier 2
	octet (o104+1)*

octet o105*

	
...
	octet (o105+1)*

octet o106*

	
ProSe identifier n
	octet (o106+1)*

octet o103*


Figure 12.2.10: ProSe identifiers
Table 12.2.10: ProSe identifiers
	ProSe identifier:
[bookmark: _MCCTEMPBM_CRPT07670003___7]The ProSe identifier field contains a sequence of a sixteen octet OS Id field, a one octet OS App Id length field, and an OS App Id field. The OS Id field shall be transmitted first. The OS Id field contains a Universally Unique IDentifier (UUID) as specified in IETF RFC 4122 [8].

	NOTE:	Further definition of the format of OS App ID is beyond the scope of this specification.



	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules contents
	octet o10+1

octet o10+2

	
ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule 1
	octet o10+3

octet o107

	
ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule 2
	octet o107+1

octet o108

	
…
	octet o108+1

octet o109

	
ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule n
	octet o109+1

octet o2


Figure 12.2.11: ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules
Table 12.2.11: ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules
	ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule:
The ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule field is coded according to figure 12.2.12 and table 12.2.12 and includes the ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of ProSe identifier for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule contents
	octet o107+1

octet o107+2

	
ProSe identifiers

	octet o107+3

octet o108-1

	
PQI
	octet o108


Figure 12.2.12: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule
Table 12.2.12: ProSe identifier for ranging and sidelink positioning to QoS parameters mapping rule
	ProSe identifiers (octet o107+3 to o108-1):
The ProSe identifiers field is coded according to figure 12.2.10 and table 12.2.10 and includes the ProSe identifiers.


	PQI (octet o108):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1
	to	Spare
0 0 0 1 0 1 0 0
0 0 0 1 0 1 0 1	PQI 21
0 0 0 1 0 1 1 0	PQI 22
0 0 0 1 0 1 1 1	PQI 23
0 0 0 1 1 0 0 0	PQI 24
0 0 0 1 1 0 0 1	PQI 25
0 0 0 1 1 0 1 0	PQI 26
0 0 0 1 1 0 1 1
	to	Spare
0 0 1 1 0 1 1 0
0 0 1 1 0 1 1 1	PQI 55
0 0 1 1 1 0 0 0	PQI 56
0 0 1 1 1 0 0 1	PQI 57
0 0 1 1 1 0 1 0	PQI 58
0 0 1 1 1 0 1 1	PQI 59
0 0 1 1 1 1 0 0	PQI 60
0 0 1 1 1 1 0 1	PQI 61
0 0 1 1 1 1 1 0
	to	Spare
0 1 0 1 1 0 0 1
0 1 0 1 1 0 1 0	PQI 90
0 1 0 1 1 0 1 1	PQI 91
0 1 0 1 1 1 0 0	PQI 92
0 1 0 1 1 1 0 1	PQI 93
0 1 0 1 1 1 1 0
	to	Spare
0 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0
	to	Operator-specific PQIs
1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1	Reserved




Editor’s Note:	the values of PQI are FFS, depending on stage 2 requirement.
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service related mapping rules contents
	octet o3

octet o3+1

	
V2X service for ranging and sidelink positioning to QoS parameters mapping rules

	octet o3+2


octet o20

	
V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules

	octet o20+1


octet x


Figure 12.2.13: V2X service related mapping rules

Table 12.2.13: V2X service related mapping rules
	V2X service for ranging and sidelink positioning to QoS parameters mapping rules (octet o3+2 to o20):
The V2X service for ranging and sidelink positioning to ranging and sidelink positioning QoS parameters mapping rules field is coded according to figure 12.2.8 and table 12.2.8 and includes the V2X service for ranging and sidelink positioning to QoS parameters mapping rules.


	V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules (octet o20+1 to x):
The V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules field is coded according to figure 12.2.8 and table 12.2.8 and includes the V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules.




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service for ranging and sidelink positioning to QoS parameters mapping rules contents
	octet o3+2

octet o3+3

	
V2X service for ranging and sidelink positioning to QoS parameters mapping rule 1
	octet o3+4

octet o200

	
V2X service for ranging and sidelink positioning to QoS parameters mapping rule 2
	octet o200+1

octet o201

	
…
	octet o201+1

octet o202

	
V2X service for ranging and sidelink positioning to QoS parameters mapping rule n
	octet o202+1

octet o20


Figure 12.2.14: V2X service for ranging and sidelink positioning to QoS parameters mapping rules
Table 12.2.14: V2X service for ranging and sidelink positioning to QoS parameters mapping rules
	V2X service for ranging and sidelink positioning to QoS parameters mapping rule:
The V2X service for ranging and sidelink positioning to QoS parameters mapping rule field is coded according to figure 12.2.15 and table 12.2.15 and includes the V2X service for ranging and sidelink positioning to QoS parameters mapping rule.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service for ranging and sidelink positioning to QoS parameters mapping rule contents
	octet o200+1

octet o200+2

	
V2X service identifiers

	octet o200+3

octet o203

	
LCS QoS class
	octet o203+1

	
Response time
	octet o203+2

	
Horizontal accuracy
	octet o203+3

	
Vertical accuracy
	octet o203+4

	
Relative horizontal accuracy
	octet o203+5

	
Relative vertical accuracy
	octet o203+6

	
Distance accuracy
	octet o203+7

	
Direction accuracy
	octet o203+8

	
Range
	octet o203+9 = o201


Figure 12.2.15: V2X service for ranging and sidelink positioning to QoS parameters mapping rule
Table 12.2.15: V2X service for ranging and sidelink positioning to QoS parameters mapping rule
	V2X service identifiers (octet o200+3 to o203):
The V2X service identifiers field is coded according to figure 12.2.16 and table 12.2.16 and includes the V2X service identifiers.


	LCS QoS class (octet o203+1):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1	Best effort class
0 0 0 0 0 0 1 0	Multiple QoS class
0 0 0 0 0 0 1 1	Assured class
The other values are spare.


	Response time (octet o203+2):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1	No delay
0 0 0 0 0 0 1 0	Low delay
0 0 0 0 0 0 1 1	Delay tolerant
The other values are spare.


	Accuracy:
The accuracy field is a binary encoded value of the accuracy.


	Range (octet o203+9):
The range field indicates a binary encoded value of the range in meters. The range indicates the applicability of the QoS parameters over PC5.




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service identifiers contents
	octet o200+3

octet o200+4

	
V2X service identifier 1
	octet o200+5

octet o204

	
V2X service identifier 2
	octet (o204+1)*

octet o205*

	
...
	octet (o205+1)*

octet o206*

	
V2X service identifier n
	octet (o206+1)*

octet o203*


Figure 12.2.16: V2X service identifiers
Table 12.2.16: V2X service identifiers
	V2X service identifier:
The V2X service identifier field contains a binary coded V2X service identifier as specified in ISO TS 17419 ITS-AID AssignedNumbers [9].




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules contents
	octet o20+1

octet o20+2

	
V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule 1
	octet o20+3

octet o207

	
V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule 2
	octet o207+1

octet o208

	
…
	octet o208+1

octet o209

	
V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule n
	octet o209+1

octet x


Figure 12.2.17: V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules
Table 12.2.17: V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rules
	V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule:
The V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule field is coded according to figure 12.2.18 and table 12.2.18 and includes the V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule.





	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of V2X service for ranging and sidelink positioning to PQI for RSPP transport QoS mapping rule contents
	octet o207+1

octet o207+2

	
V2X service identifiers

	octet o207+3

octet o208-1

	
PQI
	octet o208


Figure 12.2.18: V2X service for ranging and sidelink positioning to QoS parameters mapping rule
Table 12.2.18: V2X service for ranging and sidelink positioning to QoS parameters mapping rule
	V2X service identifiers (octet o207+3 to o208-1):
The V2X service identifiers field is coded according to figure 12.2.16 and table 12.2.16 and includes the V2X service identifiers.


	PQI (octet o208):
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1
	to	Spare
0 0 0 1 0 1 0 0
0 0 0 1 0 1 0 1	PQI 21
0 0 0 1 0 1 1 0	PQI 22
0 0 0 1 0 1 1 1	PQI 23
0 0 0 1 1 0 0 0
	to	Spare
0 0 1 1 0 1 1 0
0 0 1 1 0 1 1 1	PQI 55
0 0 1 1 1 0 0 0	PQI 56
0 0 1 1 1 0 0 1	PQI 57
0 0 1 1 1 0 1 0	PQI 58
0 0 1 1 1 0 1 1	PQI 59
0 0 1 1 1 1 0 0
	to	Spare
0 1 0 1 1 0 0 1
0 1 0 1 1 0 1 0	PQI 90
0 1 0 1 1 0 1 1	PQI 91
0 1 0 1 1 1 0 0
	to	Spare
0 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0
	to	Operator-specific PQIs
1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1	Reserved




Editor’s Note:	the values of PQI are FFS, depending on stage 2 requirement.
[bookmark: _Toc138361721][bookmark: _Toc148552338]13	List of system parameters
[bookmark: _Toc138361722][bookmark: _Toc148552339]13.1	Overview
The description of timers in the following tables should be considered a brief summary. The precise details are found in clauses 4 to 8, which should be considered the definitive descriptions.
[bookmark: _Toc25070731][bookmark: _Toc34388730][bookmark: _Toc34404501][bookmark: _Toc45282411][bookmark: _Toc45882797][bookmark: _Toc51951345][bookmark: _Toc59209123][bookmark: _Toc59209394][bookmark: _Toc138361723][bookmark: _Toc148552340]13.2	Timers of provisioning of parameters for ranging and sidelink positioning configuration procedures
Timers of provisioning of parameters for ranging and sidelink positioning configuration are shown in table 13.2.1.
NOTE:	Timer T5040 is defined in 3GPP TS 24.587 [4].
Table 13.2.1: Timers of provisioning of parameters for ranging and sidelink positioning configuration – UE side
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON
EXPIRY

	T5aaa
	Validity timer value for UE policies for ranging and sidelink positioning over PC5 (see clause 5.2).
	Start using the new UE policies for ranging and sidelink positioning over PC5 received in MANAGE UE POLICY COMMAND message
	Stop using the old UE policies for ranging and sidelink positioning over PC5
	Initiate the UE-requested ProSeP provisioning procedure
(NOTE)

	NOTE:	The timers expire only once.
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