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This contribution provides, in the style of a CR, an overview of the normative changes that are expected when introducing D15 - Alternative B for EPC-level ProSe discovery in the new or existing specification for ProSe.
Introduction

No decision has been made yet regarding whether new specification needs to be created or the existing specification(s) are used for introducing ProSe related features.

This contribution describes the normative changes for introducing D15 - Alternative B proposed in S2-133998 for EPC-level ProSe discovery feature in form of a CR. When D15 - Alternative B is agreed for normative work, a CR like this can be generated.
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* * * * Start of 1st Change * * * *
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.
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. 

ProSe-enabled Public Safety UE: A ProSe-enabled UE that also supports ProSe procedures and capabilities specific to Public Safety.

ProSe-enabled non-public safety UE: A UE that supports ProSe procedures and but not capabilities specific to public safety.
EPC-level ProSe discovery: a process by which the EPC determines the proximity of two ProSe-enabled UEs and informs them of their proximity.
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].
ProSe
Proximity-based Services
* * * * Start of 2nd Change * * * *
N.A
EPC-level ProSe discovery
N.A.1
Functional description

N.A.1.1
General
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Figure N.A.1.1-1: Non-roaming architecture for EPC-level ProSe discovery

As a new entity for EPC-level ProSe discovery, a ProSe Function is introduced in this solution as shown in Figure N.A.1.1-1. The ProSe Function resides in the EPC and has the following functions:

-
interacting with the UE to support EPC-level ProSe discovery feature over PC3 reference point;

-
interacting with HSS to get UE's location information over PC4h reference point;

- 
determining whether Discoverer UE (shortly discoverer) and Discoveree UE (shortly discoveree) are in proximity;
-
communicating with ProSe Function peers in other PLMNs to support EPC-level ProSe discovery for the scenarios where Discoverer UE and Discoveree UE are registered to the different PLMNs (i.e., inter-PLMN EPC-level ProSe discovery) over PC6 reference point.
-
Interacting with Application Servers over PC2 reference point;
NOTE 1:
The discovery granularity is a cell.
NOTE 2:
The roaming architecture for EPC-level ProSe discovery is not specified in this release.
N.A.2
Procedures
N.A.2.1
UE registration with ProSe Function
UE-A registers with a ProSe Function which resides in the registered PLMN as illustrated in Figure N.A.2.1-1 in order to get authorization for proximity-based services in the registered PLMN. The ProSe Function which is the serving ProSe Function for UE-A performs ProSe App Registration to all application servers related to ProSe applications for UE-A. The application server could be operated by the 3GPP operator or by a third-party service provider. When operated by a third-party provider, a service agreement is required between the third-party service provider and the 3GPP operator in order to enable communication between the ProSe Function in the 3GPP network and the application server.
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Figure N.A.2.1-1: UE registration with ProSe Function
1.
UE-A registers with a ProSe Function which resides in the registered PLMN by sending a ProSe Register message which includes ProSe UE ID and a list of Application ID and ProSe App User ID for all ProSe related applications.


ProSe UE ID can be configured in UE-A or provided by home PLMN. Application ID is a globally unique identifier identifying a specific application. ProSe App User ID is an identity identifying a user within the context of specific application and its format is outside of 3GPP scope.
2–4.
The ProSe Function which is the serving ProSe Function for UE-A performs ProSe App Registration for UE-A to all application servers identified by the Application IDs received from UE-A in step 1. For the purpose of pictorial simplification, only one application server is depicted in Figure N.A.2.1-1.


When the ProSe Function sends a ProSe App Register message to the application server, it includes UE-A's ProSe App User ID for the application and its address (i.e., FQDN). Therefore, the application server stores the mapping between the ProSe App User ID and the address of ProSe Function for this user.
5.
The ProSe Function stores ProSe UE ID together with a list of Application ID and ProSe App User ID for UE-A. The ProSe Function sends a ProSe Register Ack message to UE-A.

N.A.2.2
Intra-PLMN EPC-level ProSe discovery
UE-A requests ProSe discovery to the network with time window as illustrated in Figure N.A.2.2-1 in order to be alerted when it enters proximity with UE-B in a window of time. In this procedure, UE-A (discoverer) and UE-B (discoveree) are registered to the same PLMN and are non-roaming.
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Figure N.A.2.2-1: Intra-PLMN EPC-level ProSe discovery
UE-A and UE-B have registered with the ProSe Function as described in clause N.A.2.1.

1.
UE-A sends a ProSe Discovery Request (Application ID, UE-A's ProSe App User ID, UE-B's ProSe App User ID, time window) message to the ProSe Function in order to be alerted for proximity with UE-B in a window of time. The time window information (i.e., Time_X in this procedure) indicates to the ProSe Function how long the request is valid in the ProSe Discovery Request message.

NOTE 1:
It can be considered that UE-A and UE-B actually mean an application on ProSe-enabled UE-A and an application on ProSe-enabled UE-B, respectively.

2.
The ProSe Function authorizes the ProSe Discovery request from UE-A and checks that UE-A/user-A is permitted to discover UE-B/user-B. The ProSe Function interacts with the Application Server (not depicted in this procedure) identified by the Application ID received from UE-A in step 1 for permission check. If UE-A/user-A is not permitted to discover UE-B/user-B, only step 8 is performed and the flow stops.
3.
The ProSe Function starts a timer with Time_X for this request.
4a.
The ProSe Function makes a one round location reporting request for UE-A to the MME via the HSS in order to get UE-A's most up-to-date cell information (i.e., ECGI). The MME sends a response including the ECGI of UE-A to the ProSe Function via the HSS. If UE-A is in idle mode, the MME pages UE-A to acquire the ECGI of UE-A.

4b. The ProSe Function makes a one round location reporting request for UE-B to the MME via the HSS in order to get UE-B's most up-to-date cell information (i.e., ECGI). The MME sends a response including the ECGI of UE-B to the ProSe Function via the HSS. If UE-B is in idle mode, the MME pages UE-B to acquire the ECGI of UE-B.

5.
Upon receiving location information for both UE-A and UE-B, the ProSe Function determines that UE-A and UE-B are in proximity based on the location information for UE-A and UE-B and proximity criteria. If it is determined that UE-A and UE-B are unlikely to enter into proximity within the requested time window (i.e., Time_X), the ProSe Function decides not to perform the subsequent proximity check. In this case, only step 8 is performed and the flow stops so that the ProSe Function sends a ProSe Discovery Response message to UE-A with information indicating that UE-A and UE-B are not in proximity. Otherwise, steps 6a and 6b proceed.

NOTE 2:
The ProSe Function may perform proximity determination using geographical information for intra-PLMN EPC-level ProSe discovery, in particular inter-cell scenarios where the discoverer and the discoveree are camping on the different cells belonging to the same PLMN.

6a.
For the subsequent proximity check, the ProSe Function makes a location reporting request for UE-A to the MME via the HSS. The location reporting request includes location reporting periodicity (i.e., time_r in this procedure) which can be a fixed value configured in the ProSe Function or set based on Time_X. When the MME receives the location reporting request for UE-A from the ProSe Function via the HSS, the MME shall behave as follows until it gets a location reporting cancellation for UE-A from the ProSe Function:

i)
if UE-A is in idle mode at the reception of the location reporting request from the ProSe Function or if UE-A transitions to idle mode,

-
the MME starts a timer with time_r for UE-A.

-
if UE-A becomes connected mode due to Tracking Area Update procedure or Service Request procedure before expiry of the timer started above, the MME stops the timer and performs iii).

-
if the timer started above expires, the MME pages UE-A in order to acquire the ECGI of UE-A and performs iii).

ii)
if UE-A is in connected mode at the reception of the location reporting request from the ProSe Function,

-
the MME send a location report including the ECGI of UE-A to the ProSe Function via the HSS if the ECGI of UE-A has been changed since the location report in step 4a, and

-
the MME requests the eNodeB to report UE-A's current location whenever UE-A changes its serving cell to another cell belonging to the eNodeB. As a result, the eNodeB sends a location report to the MME whenever UE-A changes its serving cell to another cell belonging to the eNodeB. The updated location information for UE-A is delivered from the MME to the ProSe Function via the HSS.

iii)
if UE-A transitions to connected mode, 

-
the MME send a location report including the ECGI of UE-A to the ProSe Function via the HSS, and

-
the MME requests the eNodeB to report UE-A's current location whenever UE-A changes its serving cell to another cell belonging to the eNodeB. As a result, the eNodeB sends a location report to the MME whenever UE-A changes its serving cell to another cell belonging to the eNodeB. The updated location information for UE-A is delivered from the MME to the ProSe Function via the HSS.


If iii) is performed due to TAU procedure described in i) and the "Active flag" is not set in the TAU Request message, the MME does not request the eNodeB to report UE-A's current location at every cell change because the MME releases the signalling connection with UE after completing TAU procedure.
6b.
For the subsequent proximity check, the ProSe Function makes a location reporting request for UE-B to the MME via the HSS. The details for this step for UE-B are same as step 6a performed for UE-A.

7.
The ProSe Function performs proximity check whenever it receives new location update for UE-A or UE-B from the MME via the HSS. If the ProSe Function determines that UE-A and UE-B are in proximity or if the timer started in step 3 expires, step 8 is performed.
8.
The ProSe Function sends a ProSe Discovery Response message to UE-A with information indicating whether UE-A and UE-B are in proximity or not. If UE-A/user-A is not permitted to discover UE-B/user-B, the ProSe Discovery Response message indicates that the ProSe Discovery request from UE-A is rejected. If the timer started in step 3 is still running, the ProSe Function stops the timer.
9. If UE-A and UE-B are in proximity, the ProSe Function sends a ProSe Discovery Alert message to UE-B to inform that UE-A wants to discover UE-B and to trigger direct discovery procedure.

10.
Direct discovery is initiated by UE-A and UE-B if they are informed they are in proximity.
11a.
The ProSe Function makes a location reporting cancellation for UE-A to the MME via the HSS. The location reporting cancellation is made to the MME and if needed to the eNodeB.

11b.
The ProSe Function requests a location reporting cancellation for UE-B to the MME via the HSS. The location reporting cancellation is made to the MME and if needed to the eNodeB.
The step for obtaining the initial UE-A's location information (i.e., step 4a) may take place in parallel with the step for obtaining the initial UE-B's location information (i.e., step 4b). The step for obtaining UE-A's location information (i.e., step 6a) may take place in parallel with the step for obtaining UE-B's location information (i.e., step 6b).

Figure N.A.2.2-1 shows that UE-A and UE-B are served by the same eNodeB and the same MME for the purpose of pictorial simplification. Therefore, the procedure depicted in Figure N.A.2.2-1 also applies to the scenarios where UE-A and UE-B are served by the different eNodeBs and the same MME, the scenarios where UE-A and UE-B are served by the same eNodeB and the different MMEs, and the scenarios where UE-A and UE-B are served by the different eNodeBs and the different MMEs.
N.A.2.3
Inter-PLMN EPC-level ProSe discovery
UE-A requests ProSe Discovery to the network with time window as illustrated in Figure N.A.2.3-1 in order to be alerted when it enters proximity with UE-B in a window of time. In this procedure, UE-A (discoverer) and UE-B (discoveree) are registered to the different PLMNs, i.e., UE-A and UE-B are registered to PLMN-A and PLMN-B, respectively. UE-A and UE-B are non-roaming. In Figure N.A.2.3-1, eNodeB-A, MME-A, HSS-A and ProSe Function-A belong to PLMN-A while eNodeB-B, MME-B, HSS-B and ProSe Function-B belong to PLMN-B.
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Figure N.A.2.3-1: Inter-PLMN EPC-level ProSe discovery
UE-A has registered with ProSe Function-A while UE-B has registered with ProSe Function-B as described in clause N.A.2.1. As a result, the Application Server stores the mapping between UE-A's ProSe App User ID and the address of ProSe Function-A and the mapping between UE-B's ProSe App User ID and the address of ProSe Function-B.
1.
UE-A sends a ProSe Discovery Request (Application ID, UE-A's ProSe App User ID, UE-B's ProSe App User ID, time window) message to ProSe Function-A in order to be alerted for proximity with UE-B in a window of time. The time window information (i.e., Time_X in this procedure) indicates to ProSe Function-A how long the request is valid in the ProSe Discovery Request message.

NOTE:
It can be considered that UE-A and UE-B actually mean an application on ProSe-enabled UE-A and an application on ProSe-enabled UE-B, respectively.

2.
ProSe Function-A authorizes the ProSe Discovery request from UE-A and requests ProSe Function-B that is a serving ProSe Function to UE-B to check that UE-A/user-A is permitted to discover UE-B/user-B by sending a ProSe Permission Check Request (Application ID, UE-A's ProSe App User ID, UE-B's ProSe App User ID) message to ProSe Function-B. To acquire the address of UE-B's serving ProSe Function, ProSe Function-A performs interaction with the Application Server (not depicted in this procedure) identified by the Application ID received from UE-A in step 1.
3.
ProSe Function-B checks that UE-A/user-A is permitted to discover UE-B/user-B. ProSe Function-B interacts with the Application Server (not depicted in this procedure) identified by the Application ID received from ProSe Function-A in step 2 for permission check.
4.
ProSe Function-B returns a ProSe Permission Check Response message to ProSe Function-A with information indicating whether UE-A/user-A is permitted to discover UE-B/user-B or not. If UE-A/user-A is not permitted to discover UE-B/user-B, only step 10 is performed and the flow stops.
5.
ProSe Function-A starts a timer with Time_X for this request.
6a.
ProSe Function-A makes a one round location reporting request for UE-A to MME-A via HSS-A in order to get UE-A's most up-to-date cell information (i.e., ECGI). MME-A sends a response including the ECGI of UE-A to ProSe Function-A via HSS-A. If UE-A is in idle mode, MME-A pages UE-A to acquire the ECGI of UE-A.

6b-1.
ProSe Function-A sends a ProSe Location Request (Application ID, UE-B's ProSe App User ID) message to ProSe Function-B that is a serving ProSe Function to UE-B in order to request UE-B's current location information. Because the discoveree, UE-B has not registered with ProSe Function-A, ProSe Function-A decides that geographical information is needed to check the proximity of UE-B. Therefore, ProSe Function-A also includes information indicating to ProSe Function-B to provide geographical information as UE-B's location information to ProSe Function-A in the ProSe Location Request message.
6b-2.
ProSe Function-B makes a one round location reporting request for UE-B to MME-B via HSS-B in order to get UE-B's most up-to-date cell information (i.e., ECGI). MME-B sends a response including the ECGI of UE-B to ProSe Function-B via HSS-B. If UE-B is in idle mode, MME-B pages UE-B to acquire the ECGI of UE-B.

6b-3.
Because the ProSe Location Request message received in step 6b-1 indicated that ProSe Function-B is required to provide geographical information as UE-B's location information, ProSe Function-B obtains geographical information based on UE-B's most current location information (i.e., ECGI) acquired in step 6b-2. ProSe Function-B sends a ProSe Location Notification message to ProSe Function-A to provide geographical information as UE-B's current location information.
7.
Upon receiving location information for both UE-A and UE-B, ProSe Function-A determines that UE-A and UE-B are in proximity based on the location information for UE-A and UE-B and proximity criteria. For this, ProSe Function-A obtains geographical information based on UE-A's most current location information (i.e., ECGI) acquired in step 6a. If it is determined that UE-A and UE-B are unlikely to enter into proximity within the requested time window (i.e., Time_X), ProSe Function-A decides not to perform the subsequent proximity check. In this case, only step 10 is performed and the flow stops so that ProSe Function-A sends a ProSe Discovery Response message to UE-A with information indicating that UE-A and UE-B are not in proximity. Otherwise, steps 8a and 8b proceed.

8a.
For the subsequent proximity check, ProSe Function-A makes a location reporting request for UE-A to MME-A via HSS-A. The details for this step are same as step 6a described in clause N.A.2.2.

8b-1.
For the subsequent proximity check, ProSe Function-A sends a ProSe Location Request (Application ID, UE-B's ProSe App User ID, location reporting periodicity) message to ProSe Function-B that is a serving ProSe Function to UE-B in order to request UE-B's location information. The location reporting periodicity is set to time_r in this procedure. Because the discoveree, UE-B has not registered with ProSe Function-A, ProSe Function-A decides that geographical information is needed to check the proximity of UE-B. Therefore, ProSe Function-A also includes information indicating to ProSe Function-B to provide geographical information as UE-B's location information to ProSe Function-A in the ProSe Location Request message.
8b-2.
ProSe Function-B makes a location reporting request for UE-B to MME-B via HSS-B. The details for this step for UE-B are same as step 6a performed for UE-A described in clause N.A.2.2.

8b-3.
Whenever ProSe Function-B receives the updated ECGI for UE-B from MME-B via HSS-B, it obtains geographical information based on the ECGI of UE-B and sends a ProSe Location Notification message to ProSe Function-A in order to provide geographical information as UE-B's current location information.

9.
ProSe Function-A performs proximity check whenever it receives new location update for UE-A or UE-B. In the case that ProSe Function-A receives the updated ECGI for UE-A from MME-A via HSS-A, it obtains geographical information based on the ECGI of UE-A for proximity check. If ProSe Function-A determines that UE-A and UE-B are in proximity or if the timer started in step 5 expires, step 10 is performed.
10.
ProSe Function-A sends a ProSe Discovery Response message to UE-A with information indicating whether UE-A and UE-B are in proximity or not. If UE-A/user-A is not permitted to discover UE-B/user-B, the ProSe Discovery Response message indicates that the ProSe Discovery request from UE-A is rejected. If the timer started in step 5 is still running, ProSe Function-A stops the timer.

11–12.
If UE-A and UE-B are in proximity, ProSe Function-A requests ProSe Function-B to send a ProSe Discovery Alert message to UE-B to inform that UE-A wants to discover UE-B and to trigger direct discovery procedure.
13.
Direct discovery is initiated by UE-A and UE-B if they are informed they are in proximity.
14a.
ProSe Function-A makes a location reporting cancellation for UE-A to MME-A via HSS-A. The location reporting cancellation is made to MME-A and if needed to eNodeB-A.
14b-1.
ProSe Function-A sends a Cancel Location Request message to request ProSe Function-B to make a location reporting cancellation for UE-B.
14b-2.
ProSe Function-B requests a location reporting cancellation for UE-B to MME-B via HSS-B. The location reporting cancellation is made to MME-B and if needed to eNodeB-B.
The step for obtaining the initial UE-A's location information (i.e., step 6a) may take place in parallel with the step for obtaining the initial UE-B's location information (i.e., steps 6b-1 to 6b-3). The step for obtaining UE-A's location information (i.e., step 8a) may take place in parallel with the step for obtaining UE-B's location information (i.e., steps 8b-1 to 8b-3).

The procedure depicted in Figure N.A.2.3-1 also applies to the scenarios where UE-A and UE-B are served by the same eNodeB and the same MME, the scenarios where UE-A and UE-B are served by the different eNodeBs and the same MME, and the scenarios where UE-A and UE-B are served by the same eNodeB and the different MMEs.
* * * * End of Changes * * * *
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