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1. Introduction
The assumptions made for Open Direct Discovery is that the UE can announce and/or monitor multiple ProSe Application Codes per authorised application. In addition it is assumed that the UE, once authorised by the network, continuously announces and/or monitors ProSe Application Codes.
The assumption made for ProSe Discovery results in a number of disadvantages based on the following facts:
· Resources for direct discovery may be limited and need to be shared across a large set of ProSe UEs performing discovery.
· A ProSe UE is assumed to operate in half-duplex mode during ProSe Direct Discovery, so it cannot listen to discovery messages from other UEs when it is performing ProSe Discovery transmissions.
· UE continuously announces and/or monitors identifiers, consuming power.
Such disadvantages are exacerbated given that: 

· There may not be enough resources available when multiple identifiers are announced by multiple UEs especially in areas of dense population where there are limited available radio resources for direct discovery.

· Delays in discovery can occur given that due to the resource limitation a UE cannot announce ProSe Application Codes from all authorised application in one discovery period. When the UE is making unnecessary ProSe Direct Discovery transmissions, it will not be able to listen to other UEs ProSe Direct discovery transmissions, and will need to wait for retransmissions. Thus, the overall latency of the discovery process will be affected.
· The power required by the UE to announce an identifier increases as a factor of the number of identifiers the UE is required to announce. 
A solution to avoid the above disadvantages is by controlling the UEs ProSe Discovery Requests taking into account the last known location of the UE. Such approach allows the ProSe Function to determine whether the UE is required to announce and/or monitor open identifier(s) in a particular location allowing efficient use of resources and UE power consumption. For example, some services (e.g. restaurant advertisements) should not be advertised in every location. 

This solution can be beneficial even to UEs not performing ProSe Direct discovery transmissions, as it allows the UE to turn off its monitoring mode, if the ProSe UE is not required/authorized to monitor ProSe Application Codes in some locations. 
Solution Description

According to the consolidated annexes P-CR in S2-140577 for Direct Discovery the ProSe Function checks with the HSS the authorisation for discovery (for example step 2 in clause 5.3.3.1). This step can be enhanced to allow the HSS to provide to the ProSe Function the last known location of the UE by providing ECGI information. The HSS already has the capability to request from the MME the last known location of the UE as described in TS 29.272 clause 5.2.2.1.1.
Additional advantages of such approach are that there are no impacts to the HSS and MME. 

2. Proposed changes to TS 23.303

The following changes are proposed as a delta to P-CR S2-140577
***************************************   START OF CHANGES *******************************
5.3.3.1

Announce request (non-roaming)
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Figure 5.3.3.1-1: Announce request procedure (non-roaming)

0. The UE is configured with offline mechanisms with the tree data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms out of scope of 3GPP. 

1. If the UE is authorised to announce in HPLMN and is triggered to announce, it shall establish a secure connection and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the UE application that has triggered the Discovery Request. This request is always sent to the ProSe Function in HPLMN. 

NOTE: The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.

2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. As part of the UE context the HSS also provides the last known location of the UE by providing ECGI information.
3. The ProSe Function authorises the request taking into account the provisioned UE context (ProSe subscription, location information).
4.  If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (ProSe Application Code, validity timer) message. ProSe Application Code is provided by the ProSe Function and corresponds to the ProSe Application ID that was contained in the Discovery Request. The validity timer indicates for how long this ProSe Application Code is going to be valid. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer and if it does not change its registered or equivalent PLMN. When the validity timer expires or the UE changes its registered or equivalent PLMN the UE may need to request a new ProSe Application Code. 
5. NOTE: When the validity timer of the assigned ProSe Application Code expires the ProSe Function can resend an authorisation request to the HSS in order to be provided with the last known location of the UE in order to re-evaluate whether a new ProSe Application Code should be assigned.
6. The UE may start announcing the provided ProSe Application Code in HPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe. 

Editor's Note: The mechanism to protect the discovery message will be defined by SA WG3.

Editor's Note: The correct representation of radio resource allocation from E-UTRAN needs to be revised.
5.3.3.2

Announce request (roaming)
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Figure 5.3.3.2-1: Announce request procedure (roaming)

The UE is only allowed to announce in the bands signaled from VPLMN.

0. The UE is configured using offline mechanisms with the tree data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms out of scope of 3GPP. 

1. If the UE is authorised to announce in VPLMN and is triggered to announce, it shall establish a secure connection with the ProSe Function in HPLMN and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the UE application that has triggered the Discovery Request. This request is always sent to the ProSe Function in HPLMN. 

NOTE 1: The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.

2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. The HSS also provides the VPLMN id of where the UE is registered and its last known location (i.e. ECGI).
3. The ProSe Function authorises the request taking into account the provisioned UE context (ProSe subscription, location information)
4. If the Discovery Request is authorised then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN. The Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity). The ProSe Application ID corresponds to the request from the UE, whereas the ProSe Application Code indicates the assigned code for this request. The request also includes the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in VPLMN to perform charging.
NOTE: When the validity timer of the assigned ProSe Application Code expires the ProSe Function can resend an authorisation request to the HSS in order to be provided with the last known location of the UE in order to re-evaluate whether a new ProSe Application Code should be assigned
5. The ProSe Function in VPLMN authorizes the UE to perform direct discovery announcing. 

6. The ProSe Function in HPLMN shall respond with a Discovery Response (ProSe Application Code, validity timer) message. ProSe Application Code is provided by the ProSe Function in HPLMN and corresponds to the ProSe Application ID that was contained in the Discovery Request. The validity timer shall indicate for how long this ProSe Application Code is going to be valid. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer and if it does not access a new PLMN that is not an equivalent PLMN. When the validity timer expires or the UE access a PLMN that is not an equivalent PLMN the UE needs to request a new ProSe Application Code. 

7. The UE may start announcing the provided ProSe Application Code in the VPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe. 

Editor's Note: The mechanism to protect the discovery message will be defined by SA WG3.

Editor's Note: It is FFS if assignment of ProSe Application Code from VPLMN also needs to be specified.

Editor's Note: The correct representation of radio resource allocation from E-UTRAN needs to be revised.

5.3.3.3
Monitor request (non-roaming)
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Figure 5.3.3.3-1: Monitor request procedure (non-roaming)

0. The UE is configured using offline mechanisms with the tree data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms out of scope of 3GPP. 

1. If the UE is authorised to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection and shall send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. The ProSe Application ID(s) indicate what the UE is interested to monitor and they consist a subset of the tree data structure of the PLMN. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the application that has triggered the discovery request. This request is always sent to the ProSe Function in HPLMN. 

NOTE 1: 
The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. The authorisation information also contains the PLMNs that this UE is allowed to perform discovery. As part of the UE context the HSS also provides the last known location of the UE by providing ECGI information.
If the Discovery Request is authorised by the ProSe Function and the ProSe Application ID sent by the UE in step 1 indicates another local PLMN in the same country then steps 3-7 are executed, otherwise steps 6-7 only: 

3. The ProSe Function in HPLMN shall contact other local PLMNs in the same country in order to resolve the ProSe Application ID Name(s) to mask(s) that corresponds to this ProSe Application ID Name. The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in local PLMN to perform charging. In addition the ProSe Function in HPLMN provides the last known location of the UE in order to allow the ProSe Function in the VPLMN to ascertain whether the UE is allowed to monitor in that location. 
4. The ProSe Function in the local PLMN checks that the UE is allowed to monitor in the last known location of the UE. If the request is authorized steps 5-7 are carried out.
5. The ProSe Function of the local PLMN returns the related mask(s) and the corresponding TTL for each.

6. The ProSe Function in the HPLMN shall respond with a Discovery Response (Discovery Filter(s), Filter id) message. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL(s). The TTL(s) in the Discovery Filter(s) indicates for how long the Discovery Filter(s) is going to be valid. 

NOTE 2: The UE can randomize the request for assignment of new Discovery Filter in order to guard against a peak of Discovery Requests when the TTL expires.

7. The UE may start monitoring using the Discovery Filter(s) in the radio resources that are authorized and configured by the PLMN(s)to be used for ProSe.

Editor's Note: The correct representation of radio resource allocation from E-UTRAN needs to be revised.
5.3.3.4
Monitor request (roaming)
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Figure 5.3.3.4-1: Monitor request procedure (roaming)

0. The UE is configured using offline mechanisms with the tree data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms out of scope of 3GPP. 

1. If the UE is authorised to monitor in at least one PLMN (in the country it is in) and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection with the ProSe Function in HPLMN and it shall send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. The ProSe Application ID(s) indicate what the UE is interested to monitor and they consist a subset of the tree data structure of the PLMN. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the application that has triggered the discovery request. This request is always sent to the ProSe Function in HPLMN.

NOTE 1: 
The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. The authorisation information also contains the PLMNs that this UE is allowed to perform discovery. The HSS provides also the VPLMN id where the UE is registered and the last known location of the UE.

If the Discovery Request is authorised and the ProSe Application ID sent by the UE in step 1 indicates another PLMN and not the HPLMN, then steps 3-7 are executed, otherwise steps 6-7 only: 

3. The ProSe Function in HPLMN shall contact other PLMNs that are indicated by the ProSe Application ID(s) sent by the UE, in order to resolve the corresponding ProSe Application ID Name(s) to mask(s). The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in local PLMN to perform charging. In addition the ProSe Function in HPLMN provides the last known location of the UE in order to allow the ProSe Function in the VPLMN to ascertain whether the UE is allowed to monitor in that location .
4. The ProSe Function in the visited PLMN checks that the UE is allowed to monitor in the last known location of the UE. If the request is authorized steps 5-7 are carried out.
5. The ProSe Function of the other PLMN returns the related ProSe Application mask(s) and the corresponding TTL for each. It also includes the PLMN id of the PLMN that the "announcing UE" is registered (if roaming). 

6. The ProSe Function in the HPLMN responds with a Discovery Response (Discovery Filter(s), Filter id) message. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL. The TTL(s) in the Discovery Filter(s) indicates for how long the Discovery Filter(s) is going to be valid.

NOTE 2: The UE can randomize the request for assignment of new Discovery Filter in order to guard against a peak of  Discovery Requests when the TTL expires.

7. The UE may start monitoring using the Discovery Filter(s) in the radio resources that are authorized and configured by the PLMN(s) to be used for ProSe.

Editor's Note: The correct representation of radio resource allocation from E-UTRAN needs to be revised.
***************************************   SECOND CHANGE *******************************

5.3.3.y

HSS location retrieval procedure
The location check procedure is illustrated in Figure 5.3.3-x. The procedure is valid for both non-roaming and roaming cases.
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Figure 5.3.3-x: Initial location check
1.
ProSe Function in HPLMN requests UEs last known location via the HSS using the Sh functionality for UE location query. The request may indicate that the initiation of active location retrieval is not required.
2.
The HSS in the HPLMN sends an Insert Subscriber Data Request message to the MME (located in VPLMN or HPLMN) in order to obtain UEs last known location.
3.
The MME acknowledges the Insert Subscriber Data Request message by returning an Insert Subscriber Data Answer (UE B' location) message to the HSS.
4.
The HSS reports the Location Request message to the ProSe Function

***************************************   END OF CHANGES *******************************
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