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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions 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].

MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other.

Serving GW Service Area: A Serving GW Service Area is defined as an area within which a UE may be served without need to change the Serving GW. A Serving GW Service Area is served by one or more Serving GWs in parallel. Serving GW Service Areas are a collection of complete Tracking Areas. Serving GW Service Areas may overlap each other.

PDN Connection: The association between a UE represented by one IPv4 address and/or one IPv6 prefix and a PDN represented by an APN.

Default Bearer: The EPS bearer which is first established for a new PDN connection and remains established throughout the lifetime of the PDN connection.

Default APN: A Default APN is defined as the APN which is marked as default in the subscription data and used during the Attach procedure and the UE requested PDN connectivity procedure when no APN is provided by the UE.

Emergency attached UE: A UE which only has bearer(s) related to emergency bearer service.

NOTE:
The above term is equivalent to the term "attached for emergency bearer services" as specified in TS 24.301 [46].

LIPA PDN connection: a PDN Connection for local IP access for a UE connected to a HeNB.

SIPTO at local network PDN connection: a PDN connection for SIPTO at local network for a UE connected to a (H)eNB.

Correlation ID: For a LIPA PDN connection, Correlation ID is a parameter that enables direct user plane path between the HeNB and L-GW.

SIPTO Correlation ID: For a SIPTO at local network PDN connection, SIPTO Correlation ID is a parameter that enables direct user plane path between the (H)eNB and L-GW when they are collocated.

Local Home Network: A set of (H)eNBs having IP connectivity for SIPTO at the Local Network via one or several L-GWs.

Local Home Network ID: A scalar value that uniquely identifies a Local Home Network within a PLMN.

ProSe discovery: A process that identifies that a UE that is ProSe-enabled is in proximity of another, using E-UTRA (with or without E-UTRAN) or EPC.

EPC-level ProSe discovery: A ProSe discovery procedure by which the EPC determines the proximity of two ProSe-enabled UEs and informs them of their proximity.

ProSe-enabled UE: A UE that supports ProSe requirements and associated procedures. Unless explicitly stated otherwise, a Prose-enabled UE refers both to a non-public safety UE and a public safety UE. 

EPC ProSe Subscriber ID: An identifier for EPC-level ProSe discovery and EPC support for WLAN direct communication that uniquely identifies a subscriber’s device registered for ProSe. This identifier can be occasionally reassigned by the ProSe Function.
ProSe Function ID: An FQDN that uniquely identifies a ProSe Function.

Application ID: A globally unique identifier identifying a specific application.

Application Layer User ID: An identity identifying a user within the context of specific application (e.g. alice@social.net). The format of this identifier is outside of 3GPP scope.
WLAN Link Layer ID: A link layer identity used for WLAN direct discovery and/or WLAN direct communication. Depending on the WLAN technology it can be temporary (e.g. temporary MAC address) or permanent (e.g. permanent MAC address). The format of this identifier depends on the WLAN technology and is outside of 3GPP scope.
3.2
Abbreviations

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

AF
Application Function

ARP
Allocation and Retention Priority

ALUID
Application Layer User ID

AMBR
Aggregate Maximum Bit Rate

CBC
Cell Broadcast Centre

CBE
Cell Broadcast Entity

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

CSS
CSG Subscriber Server

DeNB
Donor eNode B

DL TFT
DownLink Traffic Flow Template
ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

ECN
Explicit Congestion Notification

EMM
EPS Mobility Management
eNB
evolved Node B

EPC
Evolved Packet Core

EPS
Evolved Packet System

EPSID
EPC ProSe Subscriber ID

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identity

GW
Gateway

HeNB
Home eNode B

HeNB GW
Home eNode B Gateway

HFN
Hyper Frame Number

ISR
Idle mode Signalling Reduction

OFCS
Offline Charging System

LBI
Linked EPS Bearer Id

L-GW
Local GateWay

LIPA
Local IP Access

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTC
Machine-Type Communications

M-TMSI
M-Temporary Mobile Subscriber Identity

OMC-ID
Operation and Maintenance Centre Identity

P‑GW
PDN Gateway

PDCP
Packet Data Convergence Protocol

PFID
ProSe Function ID

PMIP
Proxy Mobile IP

ProSe
Proximity Services

PSAP
Public Safety Answering Point

PTI
Procedure Transaction Id

QCI
QoS Class Identifier

RFSP
RAT/Frequency Selection Priority

RN
Relay Node

S‑GW
Serving Gateway

S-TMSI
S-Temporary Mobile Subscriber Identity

SDF
Service Data Flow

SIPTO
Selected IP Traffic Offload

SLP
SUPL Location Platform

SUPL
Secure User Plane Location

TAC
Tracking Area Code

TAD
Traffic Aggregate Description

TAI
Tracking Area Identity

TAU
Tracking Area Update

TI
Transaction Identifier

TIN
Temporary Identity used in Next update

URRP-MME
UE Reachability Request Parameter for MME

UL TFT
UpLink Traffic Flow Template

ULR-Flags
Update Location Request Flags

WLLID
WLAN Link Layer ID
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4.3.x
Proximity Services support
4.3.x.1
General

Proximity Services (ProSe) are services that can be provided by the 3GPP system based on UEs being in proximity to each other.
The 3GPP system enablers for ProSe include the following functions:

· EPC-level ProSe discovery;

· EPC support for WLAN direct discovery and communication.
4.3.x.2
Architecture reference model for ProSe
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Figure 4.3.x.2-1: Architecture reference model for ProSe (non-roaming)
4.3.x.3
Reference Points

Reference points:

PC1:
It is the reference point between the ProSe application in the UE and in the App Server. It is used to define application level signalling requirements. PC1 is not specified in this release of the specification.
PC2:
It is the reference point between the App Server and the ProSe Function. It enables the interaction between App Server and ProSe functionality provided by the 3GPP EPS via ProSe Function (e.g. name translation). 

PC3:
It is the reference point between the UE and the ProSe Function. It enables the interaction between UE and ProSe Function. PC3 relies on EPC user plane for transport (i.e. an “over IP” reference point).
PC4:
It is the reference point between the EPC and ProSe Function. It is used to define the interaction between EPC and ProSe Function. With EPC-level ProSe discovery PC4 is used by the ProSe Function in the role of LCS client to query the SUPL Location Platform (SLP) defined in [x].
PC4x:       It is the reference point between IMS and ProSe Function. It is an ISC interface as defined in IMS [73]. This interface may be used by the ProSe Function to get Presence status as well as information of the UE being registered/de-registered on the network.
PC5:
It is the reference point between UE to UE used for control and user plane for direct discovery, direct communication and ProSe relay.

PC6
This reference point enables ProSe discovery between users subscribed to different PLMNs.

4.3.x.4
ProSe-related functions

The ProSe Function in the network (as part of EPS) defined by 3GPP has a reference point towards the App Server, towards the EPC and the UE. The functionality includes the following:
-
Storage of ProSe-related subscriber data and/or retrieval of ProSe-related subscriber data from the HSS;

-
Authorization and configuration of the UE for EPC-level ProSe discovery and EPC-assisted WLAN direct discovery and communication;
-
Acting as location services client (SLP agent) to enable EPC-level ProSe discovery;
-
Providing UE with information to assist WLAN direct discovery and communications;

-
Handling of EPC ProSe Subscriber IDs and Application Layer User IDs;
-
Security related functionality;
-
Interaction with UE over PC3 reference point;

-
Interaction with 3rd party Application Servers over PC2 reference point;
-    Interaction with IMS over PC4x reference point; ProSe Function acts as application server to IMS.
-
Interaction with ProSe Functions in other PLMNs over PC6 reference point;

-
Provide functionality for charging (via or outside of EPC e.g. offline charging).
Application servers, which are users of the ProSe capability for building the application functionality, are defined outside the 3GPP architecture. In order to be able to use ProSe, the Application Server needs to support the following capability:

-
Storage of the subscribers’s EPC ProSe Subscriber ID and its ProSe Function ID;

-
Mapping of Application Layer User IDs and EPC ProSe Subscriber IDs.
4.3.x.5
ProSe identifiers
The following identities are used for EPC-level ProSe discovery: EPC ProSe Subscriber ID, Application Layer User ID and Application ID.

The following identifier is used in addition for EPC support for WLAN direct discovery and communication: WLAN Link Layer ID.
The ProSe Function is identified by an FQDN that UE constructs by using the PLMN ID. 
4.3.x.6
EPC-level ProSe discovery and EPC support for WLAN direct discovery and communication

4.3.x.6.1 General

EPC-level ProSe discovery and EPC support for WLAN direct discovery and communication are two distinct ProSe enablers. However, due to the similarity of their procedures, they are described together.
EPC-level ProSe discovery being a pre-requisite for EPC support for WLAN direct discovery and communication, the additional parameters for support of WLAN direct discovery and communication are indicated in the figures with italicised text.

4.3.x.6.2 Overall call flow for EPC-level ProSe discovery and EPC support for WLAN direct discovery and communication

The overall call flow for EPC-level ProSe discovery and EPC support for WLAN direct discovery and communication is illustrated in Figure 4.3.x.6.2-1. Each procedural box is subsequently described in more detail as a separate call flow.
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Figure 4.3.x.6.2-1: Overall call flow for EPC-level ProSe discovery and EPC support for WLAN direct discovery and communication

1.
UEs perform device registration for ProSe with the ProSe Function residing in their respective Home PLMNs;

2.
UEs perform application registration for ProSe with the ProSe Function residing in their respective Home PLMNs;

3.
UE A makes a proximity request for UE B, i.e. requests that it be alerted for proximity with UE B (possibly indicating a window of time during which the request is valid). In response, ProSe Function A requests location updates for UE A and UE B. These location updates can be periodic, based on a trigger, or a combination of both. To request location updates for UE A, ProSe Function A contacts SUPL Location Platform (SLP) A. To request location updates for UE B, ProSe Function A contacts ProSe Function B, which requests location updates for UE B from SLP B;

4.
The UEs’ locations are reported to their respective ProSe Functions intermittently. ProSe Function B forwards UE B’s  location updates to ProSe Function A based on the conditions set by ProSe Function A. Whenever ProSe Function A receives location updates for UE A and/or UE B, it performs proximity analysis on UE A and UE B’s locations;

5.
When ProSe Function A detects that the UEs are in proximity, it informs UE A that UE B is in proximity and (optionally) provides UE A with assistance information for WLAN direct discovery and communication with UE B.  ProSe Function A also informs ProSe Function B, which in turn informs UE B of the detected proximity and (optionally) provides UE B with assistance information for WLAN direct discovery and communication with UE A.

4.3.x.6.3 Device registration for ProSe

4.3.x.6.3.1 General

To obtain ProSe service a ProSe-enabled UE needs to register with the ProSe Function. The device registration for ProSe can be performed natively or via the IMS.

4.3.x.6.3.2 Device registration for ProSe

Depicted in Figure 4.3.x.6.3.2-1 is the native procedure for device registration for ProSe.
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Figure 4.3.x.6.3.2-1: Device registration for ProSe 
1.
To select ProSe Function A, UE A constructs an FQDN using the serving PLMN ID and relies on DNS translation to obtain the IP address of ProSe Function A. UE A registers with ProSe Function A by sending a Device Registration Request (IMSI, [WLLID_A]) message.
If UE A intends to use EPC support for WLAN direct discovery and communication and if it uses a permanent WLAN Link Layer ID, the message also includes UE A’s permanent WLAN Link Layer ID (WLLID_A). Alternatively, the UE may obtain a temporary WLAN Link Layer ID from the ProSe Function as part of the Proximity Request procedure.
Editor’s note: It is FFS for 3GPP SA3 whether the use of permanent WLLIDs in the context of EPC-support for WLAN direct discovery and communication is acceptable.

2.
ProSe Function A may interact with the HSS in order to authenticate the user and check whether the user is authorised for ProSe. Alternatively, all user settings related to authentication and authorisation for ProSe may be configured locally in ProSe Function A, in which case the interaction with the HSS is not needed.
3.
ProSe Function A generates an EPC ProSe Subscriber ID for UE A (EPSID_A), stores the EPSID_A together with user’s IMSI and responds to UE A by sending a Device Registration Response (EPSID_A) message.

Editor’s note: The security aspects of the registration procedure need to be studied by SA3.
4.3.x.6.3.3 Device registration for ProSe through IMS

Depicted in Figure 4.3.x.6.3.3-1 is the procedure for device registration for ProSe via the IMS. 
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Figure 4.3.x.6.3.3-1: Device registration for ProSe through IMS

1.
UE A starts registration with the home IP MultimediaSubsystem (IMS) with Private identity (based on IMSI) and other authorization parameters.  Feature tag contains ProSe Authorization and also WLLID_A. As part of the IMS registration, UE may provide WLAN contact information. Alternatively, the ProSeFunction may retrieve WLAN contact information through the Presence Info.

2.
The IMS authenticates and authorises the user.

3.
Based on information received in step 1, the IMS determines that the user wishes to register for ProSe. It sends the 3rd party registration to the ProSe Function and includes the IMSI as part of the IMS 3rd party registration as defined in IMS [73, z]. 
4.
ProSe Function generates an EPC ProSe Subscriber ID for UE A (EPSID_A), stores the EPSID_A together with user’s IMSI and responds to the IMS by sending a Device Registration Response (EPSID_A) message.

5.
Completions of the IMS registration procedure.
4.3.x.6.4 Application registration for ProSe
When a user registers with a 3rd party application server, he/she is designated an Application Layer User ID (e.g. ALUID_A for user A). This procedure is out of 3GPP specification scope. Then to activate ProSe features such as EPC-level ProSe discovery for a specific application, the UE registers the application with the ProSe Function, as illustrated in Figure 4.3.x.6.4-1.
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Figure 4.3.x.6.4-1: Application registration for ProSe
1.
UE A sends Application Registration Request (EPSID_A, Application ID, ALUID_A) message to ProSe Function A to register an application for ProSe. EPSID_A is the EPC ProSe Susbcriber IP for UE A. The Application ID is used to identify the 3rd party App Server platform. ALUID_A is user A’s Application Layer User ID.
2.
ProSe Function A retrieves user’s EPC ProSe Subscriber ID (EPSID_A). ProSe Function A may interact with the HSS in order to check whether the UE is authorized to register this application for ProSe. Alternatively, all user settings related to authentication and authorisation for ProSe may be configured locally in ProSe Function A, in which case the interaction with the HSS is not needed.
3.
ProSe Function A sends a ProSe Registration Request (ALUID_A, EPSID_A, PFID_A) message to the App Server indicating that a user of this application (identified as ALUID_A) has requested to use ProSe for that application. PFID_A is the ProSe Function ID of ProSe Function A. If the App Server accepts the request, it stores the user’s Application Layer User ID (ALUID_A) and EPC ProSe Subscriber ID (EPSID_A) together with the PFID_A.
4.
The App Server sends a ProSe Registration Response message to ProSe Function A indicating that the registration was successful (or not).
5.
ProSe Function A sends Application Registration Response (Allowed Range) message to UE A indicating that the registration was successful (or not). The Allowed Range parameter contains the set of range classes that are allowed for this application.
4.3.x.6.5 Proximity Request including optional request for WLAN direct discovery and communication support
In order to request that it be alerted when it enters proximity with user B, UE A triggers the Proximity Request procedure, as illustrated in Figure 4.3.x.6.5-1.
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Figure 4.3.x.6.5-1: Call flow for Proximity Request

1.
UE A sends a Proximity Request (EPSID_A, Application ID, ALUID_A, ALUID_B, Range, [WLAN indication]) message to ProSe Function A. The Application ID parameter identifies the 3rd party App Server platform. ALUID_A and ALUID_B are the Application Layer User IDs for users A and B, respectively. The window parameter indicates the time period during which the request is valid. Range is a requested range class for this application chosen from the set of allowed range classes. UE A may optionally request EPC support for WLAN direct discovery and communication with UE B by adding the WLAN indication,
2.
ProSe Function A sends a Map Request (ALUID_A, ALUID_B) message to the App Server, requesting that it provide the EPC ProSe Subscriber ID for the targeted user B. ProSe Function A stores the Application Layer User IDs (ALUID_A and ALUID_B) until the execution of the Proximity Alert procedure described in clause 4.3.x.6.6 or until the expiry of the time window during which the request is valid,
3.
The App Server checks user B’s application-specific ProSe permissions, confirms that user A is allowed to discover user B, and sends a Map Response (EPSID_B PFID_B) message to ProSe Function A indicating user B’s EPC ProSe Subscriber ID (EPSID_B) as well as the ProSe Function ID of ProSe Function B (PFID_B),
4.
ProSe Function A propagates the Proximity Request (EPSID_B, EPSID_A, [WLLID_A]) message to ProSe Function B, indicating the a location update periodicity, trigger or both. WLAN indication is included if UE A has requested EPC support for WLAN direct discovery and communication in step 1.
5a.
Based on EPSID_B received in the previous step ProSe Function B retrieves susbcriber B’s record. Depending on UE B’s ProSe profile, UE B may be asked to confirm permission for UE A’s proximity request. Note, user B’s application-specific ProSe permissions may be different than UE B’s ProSe permissions.  Both must permit discovery by user A (UE A),
5b. In IMS deployments, ProSe Function B can confirm UE B’s Presence status, ProSe authorization status and other related information from the IMS.
6.
ProSe Function B requests location reporting on UE B from SLP B and acknowledges the proximity request to ProSe Function A and provides UE B’s current location (if known). The WLAN Link Layer ID of UE B (WLLID_B) is included if UE A has requested EPC support for WLAN direct discovery and communication in step 1 and if UE B uses a permanent WLAN Link Layer ID,
7.
ProSe Function A requests location reporting on UE A from SLP A. If UE A’s currently location is available and if UE B’s location was included in step 6, ProSe Function A may decide to cancel the Proximity Request procedure if it determines that the UEs are unlikely to enter proximity within the requested time window. Otherwise ProSe Function A acknowledges the proximity request to UE A.

4.3.x.6.6 UE Location Reporting

SLP A and SLP B configure UE A and UE B, respectively, to report their locations periodically, based on a trigger, or a combination of both depending on what ProSe Function A and ProSe Function B requested (see Figure 4.3.x.6.6-1).
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Figure 4.3.x.6.6-1: UE location reporting

1-4.
The locations of UE A and UE B are reported to their corresponding Prose Servers intermittently.
5.

Assuming that ProSe Function A is in charge of determining proximity, ProSe Function B forwards UE B’s location to ProSe Function A periodically,  based on a trigger criterion, or a combination of both as requested by ProSe Function A. The UE location information exchanged between ProSe Functions are expressed in GAD shapes defined in TS 23.032 [y]. ProSe Function A may decide to cancel the Proximity Request procedure if it determines that the UEs are unlikely to enter proximity within the requested time window.
4.3.x.6.7 Proximity Alert

When the UEs enter into proximity, the network triggers the Proximity Alert procedure, as illustrated in Figure 4.3.x.6.7-1.
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Figure 4.3.x.6.7-1: Call flow for Proximity Alert
1-3.
The location of UE B is reported to ProSe Function B, which forwards it to ProSe Function A;

4.
ProSe Function A detects that the two UEs are in proximity based on the requested discovery range class and alerts UE A by sending a Proximity Alert (ALUID_B, Assistance Information) message. ALUID_B is the Application Layer User ID of user B. The message optionally includes Assistance Information for WLAN direct discovery and communications with UE B. ProSe Function A cancels location reporting on UE A from SLP A.
5.
ProSe Function A also requests ProSe Function B to send a Proximity Alert (ALUID_A, Assistance Information) message to UE B. ALUID_A is the Application Layer User ID of user A. The message optionally includes Assistance Information for WLAN direct discovery and communication with UE A. ProSe Function B cancels location reporting on UE B from SLP B.
NOTE 1: The WLAN interface in the UE need not be turned on before step 6 in Figure 4.3.x.6.7-1.

NOTE 2: The assistance information is designed to expedite WLAN direct discovery and communication. The content of the assistance information depends on the technology used on the WLAN direct link. It is specified in TS 23.402 [2]. All the content in the assistance information is dynamically generated by ProSe Function A, with the exception of WLLID_B in case UE B supports only permanent WLLID.
4.3.x.6.8 Device deregistration for ProSe

4.3.x.6.8.1 General

At any time the ProSe Function may decide to deregister the UE with an appropriate cause. The device deregistration for ProSe can be performed natively or via the IMS.

4.3.x.6.8.2 Device deregistration for ProSe

Depicted in Figure 4.3.x.6.8.2-1 is the native procedure for device deregistration for ProSe.
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Figure 4.3.x.6.8.2-1: Device deregistration for ProSe 

1.
At any time the ProSe Function may decide to deregister the UE by sending a Device Deregistration Request (EPSID_A, cause) message.

2.
UE acknowledges the deregistration request by sending a Device Deregistration Response message.

4.3.x.6.8.3 Device deregistration for ProSe Function through IMS

Depicted in Figure 4.3.x.6.8.3-1 is the procedure for Device deregistration for ProSe via the IMS. 
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Figure 4.3.x.6.8.3-1: Device deregistration for ProSe through IMS

1.  At any time, ProSe Function may decide to de-register the UE by sending Device Deregistation Request message to IMS.
2. IMS procedures informing the UE of device deregistration for ProSe.

3. Acknowledgment of the procedure is sent from IMS to ProSe Function.
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