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Foreword
[bookmark: spectype3]This Technical Report 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
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc2086435][bookmark: _Toc23317632][bookmark: _Toc23318897]
1	Scope
The objective of this Technical Report is to identify and evaluate architecture enhancements of 5G System design needed to support proximity based services based on SA1 requirements defined in TS 22.278 [2], TS 22.261 [3] and TS 22.115 [4] and determine which of the solutions can proceed to normative specifications.
[bookmark: references][bookmark: _Toc2086436][bookmark: _Toc23317633][bookmark: _Toc23318898]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".
[bookmark: definitions][bookmark: _Toc2086437][bookmark: _Toc23317634][bookmark: _Hlk23317227][2]	3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS); Stage 1".
[3]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[4]	3GPP TS 22.115: "Service aspects; Charging and billing; Stage 1".
[5]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[6]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[7]	3GPP TR 22.842: "Study on Network Controlled Interactive Service (NCIS) in the 5G System (5GS); Stage 1".
[bookmark: _Toc23318899]3	Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc2086438][bookmark: _Toc23317635][bookmark: _Toc23318900]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc2086439][bookmark: _Toc23317636][bookmark: _Toc23318901]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc2086440][bookmark: _Toc23317637][bookmark: _Toc23318902]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc466352937][bookmark: _Toc496418252][bookmark: _Toc497790730][bookmark: _Toc497790751][bookmark: _Toc250980585][bookmark: _Toc326037252][bookmark: _Toc22286577][bookmark: _Toc23317638][bookmark: _Toc23318903]4	Architecture Requirements and Assumptions
Editor's note:	This clause will document any architectural requirements and assumptions for FS_5G_ProSe.
[bookmark: _Toc22286578][bookmark: _Toc23317639][bookmark: _Toc23318904]4.1	Architecture Requirements
[bookmark: _Toc22286579]Solutions shall build on the 5G System architectural principles as in TS 23.501 [6], including flexibility and modularity for newly introduced functionalities.
In order to satisfy the normative stage-1 general requirements in TS 22.278 [2] and TS 22.261 [3] and TS 22.115 [4], the system shall:
-	enable the direct discovery of the ProSe-enabled UE by other ProSe-enabled UEs within the same PLMNs or different PLMNs, including in coverage and out of coverage.
NOTE:	This needs to be resolved by RAN.
-	enable the ProSe communication and seamless service continuity when switching user traffic between Uu path and PC5 path of the ProSe-enabled UEs, including in coverage and out of coverage.
-	enable QoS support on PC5.
-	enable the operators (HPLMN or VPLMN) charging for the utilization of the ProSe functionality.
-	enable UE-to-Network relay functionality.
-	enable UE-to-UE relay functionality.
[bookmark: _Toc23317640][bookmark: _Toc23318905]4.2	Architecture Assumptions
[bookmark: _Toc22286580][bookmark: _Toc23317641][bookmark: _Toc23318906]4.2.1	General
[bookmark: _Toc22286581]-	Architecture reference models defined in TS 23.287 [5] (i.e. PC5 based eV2X architecture reference model) are used as reference architecture for supporting ProSe in 5GS.
-	Architecture reference model defined in TS 23.501 [6] are used as basis architecture for supporting ProSe in 5GS.
-	Group management is handled by application layer which is out of this document.
-	NG-RAN is considered; non-3GPP AN is not considered in the release.
-	NR based PC5 is considered.
-	QoS handling for V2X communication over NR PC5 reference point defined in clauses 5.4.1 to 5.4.4 of TS 23.287 [5] is used as basis for supporting PC5 direct communication.
-	The standardized PQI values defined for NR PC5 in TS 23.287 [5] can be used to support performance requirements defined in clause 7.6.2 of TS 22.261 [3] for interactive services if applicable.
[bookmark: _Toc23317642][bookmark: _Toc23318907]4.2.2	Reference Architecture Model
V2X architecture as defined in TS 23.287 [5] will be used as baseline.
[bookmark: _Toc509905225][bookmark: _Toc22286582][bookmark: _Toc23317643][bookmark: _Toc324232211][bookmark: _Toc326248702][bookmark: _Toc23318908]5	Key Issues
Editor's note:	This clause will describe the key issues for the enhancement of ProSe supporting in 5GS.
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc22286583][bookmark: _Toc23317644][bookmark: _Toc23166322][bookmark: _Toc23318909]5.1	Key Issue #1: ProSe Direct discovery
[bookmark: _Toc23166323][bookmark: _Toc23318910]5.1.1	General description
ProSe direct discovery is used for a UE to discover other UE(s) in proximity over PC5 interface. The UE can discover other UE(s) with interested or associated application(s) and/or associated group(s) using the ProSe direct discovery procedure.
Following issues need to be addressed in this key issue:
-	Discover (or discovered by) other UE(s) in the associated group(s) over PC5 interface, the group information can come from application layer.
-	Discover (or discovered by) other UE(s) also supporting interested or associated application(s) over PC5 interface.
-	If the UE is out of coverage, discover (or discovered by) other UE(s) in coverage or out of coverage.
-	Network is able to control the ProSe direct discovery procedure when the UE is in coverage.
NOTE:	The ProSe direct discovery procedure can be used to perform the ProSe direct communication, e.g. one-to-many direct communication, one-to-one direct communication.
[bookmark: _Toc11148265][bookmark: _Toc23166324][bookmark: _Toc23318911]5.2	Key Issue #2: Support for NR PC5 ProSe communication
[bookmark: _Toc11148266][bookmark: _Toc23166325][bookmark: _Toc23318912]5.2.1	General description
In TS 22.261 [3] and TS 22.278 [2], use cases and requirements for ProSe services are described, including public safety and interactive services. NR PC5 ProSe communication including unicast and groupcast needs to be supported for the case of public safety and interactive service.
Following assumptions apply to this key issue:
-	For one-to-many direct communication and one-to-one direct communication differences with what is documented in TS 23.287 [5] clause 5.2 will be documented;
-	For QoS support differences with what is documented in TS 23.287 [5] clause 5.4 will be documented.
[bookmark: _Toc23166326][bookmark: _Toc23318913]5.3	Key Issue #3: Support of UE-to-Network Relay
[bookmark: _Toc20494191][bookmark: _Toc23166327][bookmark: _Toc23318914]5.3.1	General description
According to TS 22.261 [3] and TS 22.278 [2], support for UE-to-Network Relay needs to be studied. In addition, the Rel-16 5G architectural design (e.g. flow-based QoS communication over PC5/Uu interface) shall be taken into consideration as well.
Therefore, 5G ProSe needs to support UE-to-Network Relay. In particular, the following aspects need to be studied:
-	How to establish a connection between Remote UE and a UE-to-Network Relay to support connectivity to the network for the Remote UE.
-	How to support end-to-end requirements between Remote UE and the network via a UE-to-Network Relay, including QoS (such as data rate, reliability, latency) and the handling of PDU Session related attributes (e.g. S-NSSAI, DNN, PDU Session Type and SSC mode).
-	How to transfer data between the Remote UE and the network over the UE-to-Network Relay.
-	How to (re)select a UE-to-Network Relay UE.
-	How to perform communication path switch between a direct Uu path and an indirect Uu path via a UE-to-Network Relay UE, or between two indirect Uu paths via different UE-to-Network Relay UEs. And how to guarantee service continuity during these communication path switch procedures.
NOTE:	Support of non-unicast mode communication (i.e. one-to-many communication/broadcast or multicast) between network and UE-to-Network Relay UE and between UE-to-Network Relay and Remote UE(s) depends on the result of FS_5MBS work.
[bookmark: _Toc23166328][bookmark: _Toc23318915]5.4	Key Issue #4: Support of UE-to-UE Relay
[bookmark: _Toc23166329][bookmark: _Toc23318916]5.4.1	General description
This key issue intends to support for UE-to-UE Relay, including support for in coverage and out of coverage operation.
At least the following aspects need to be considered in potential solutions:
-	How to (re)-select a UE-to-UE Relay UE in proximity?
-	Whether and how for the network can control the UE-to-UE Relay operation, at least including how to:
-	Authorize the UE-to-UE Relay, e.g. authorize a UE as UE-to-UE Relay?
-	Provide the visibility of source/target UE and the UE-to-UE Relay to the network for the purpose of, e.g. charging?
-	How to establish the connection between the source UE and the target UEs via UE-to-UE Relay?
-	How to provide end-to-end QoS framework to satisfy the QoS requirements (such as data rate, reliability, latency)?
-	How to enhance the system architecture to provide the security protection for relayed connection?
-	How to provide a mechanism for path changing in case of e.g. UE-to-UE Relay changes?
NOTE 1:	For the involvement of NG-RAN, coordination with RAN WGs is needed.
NOTE 2:	For security aspects, coordination with SA WG3 is needed.
[bookmark: _Toc484181142][bookmark: _Toc23166330][bookmark: _Toc23318917][bookmark: _Hlk22726933]5.5	Key Issue #5: Support direct communication path selection between PC5 and Uu
[bookmark: _Toc484181143][bookmark: _Toc23166331][bookmark: _Toc23318918]5.5.1	General description
For 5GS, the proximity services are expected to be an important system wide enabler to support various applications and services (both in commercial and public safety domains). As an example, TR 22.842 [7] identified emerging Network-controlled Interactive services (NCIS) that share some commonality of requirements with public safety services and applications.
For either form of services, supporting the requirements for throughput, latency, reliability or other service requirements calls for employing path selection. To improve the support of proximity services, the appropriate direct communication path (or interface) could be selected by the UE based on some policy which may also be configured by the operator or assisted by the network when available. Therefore, this key issue addresses how to enhance the 5GS to support direct path selection. When studying the above aspect, the following needs to be considered:
-	How to enable direct communication path selection.
-	What functional entities and triggers are responsible for direct communication path selection.
[bookmark: _Toc23166332][bookmark: _Toc23318919]5.6	Key Issue #6: Support direct communication path switching between PC5 and Uu
[bookmark: _Toc23166333][bookmark: _Toc23318920]5.6.1	General description
This key issue addresses how to enhance the 5GS to support direct communication path switching (when needed) from 5GC Uu path to PC5 (ProSe) path or vice versa for both commercial and public safety services.
When studying the above aspect, the following needs to be considered:
-	How to enable network-controlled/network-assisted direct communication path switching between 5GC Uu path and PC5 path.
-	What functional entities and triggers are responsible for direct communication path switching and their impact on the corresponding interfaces.
-	How service continuity could be preserved during direct communication path switching, i.e. Uu to PC5 or PC5 to Uu.
-	What are the possible impacts of direct communication path switching on QoS handling for ProSe Communication over PC5 path vs. over 5GC Uu path?
[bookmark: _Toc23166334][bookmark: _Toc23318921]5.7	Key Issue #7: Charging for PC5
[bookmark: _Toc23166335][bookmark: _Toc23318922]5.7.1	General description
In order to fulfil the requirements in TS 22.115 [4] and TS 22.261 [3], this key issue is proposed to study how to accommodate charging for PC5 for commercial and public safety services based on the 5G service-based architecture.
This Key Issue shall study:
-	Identify any architecture enhancements are needed to accommodate charging for PC5 on the 5G architecture.
-	How to collect and report charging related data to accommodate charging for PC5?
[bookmark: _Toc519004401][bookmark: _Toc23166336][bookmark: _Toc23318923]5.8	Key Issue #8: Support of PC5 authorization and provisioning
[bookmark: _Toc519004402][bookmark: _Toc23166337][bookmark: _Toc23318924]5.8.1	General description
In order to enable the 5GS to provide/update service authorization and provisioning following aspects need to be studied:
-	How the 5GS provides/updates service authorization and provisioning of a UE.
-	Identify information for service authorization and provisioning.
PC5 Authorisation as documented in TS 23.287 [5] clause 5.1 will be used as baseline for this key issue.
[bookmark: _Toc324232212][bookmark: _Toc326248708][bookmark: _Toc22286585][bookmark: _Toc23317646][bookmark: _Toc23318925]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc23318926]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc23318927]6.X	Solution for Key Issue #X: <Solution Title>
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc23318928]6.X.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub-) clause(s) may be added to capture details.
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]
[bookmark: _Toc23317650][bookmark: _Toc23318929]6.X.2	Procedures
Editor's note:	This clause describes services and related procedures for the solution.
[bookmark: _Toc326248711][bookmark: _Toc22286590]
[bookmark: _Toc23317651][bookmark: _Toc23318930]6.X.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc22286591][bookmark: _Toc23317652][bookmark: _Toc23318931]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.

[bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc22286592][bookmark: _Toc23317653][bookmark: _Toc23318932]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc310438376][bookmark: _Toc324232218][bookmark: _Toc326248737]
[bookmark: _Toc2086459][bookmark: _Toc23317654][bookmark: _Toc23318933]
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