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1. Introduction
In Rel-12 open discovery has been defined for commercial usage when the UE is under E-UTRAN coverage. At that time due to the time restriction the restricted discovery can not finish and is postponed to Rel-13. 

In this contribution, functional description and salient features for restricted discovery are discussed. Considering discovery efficiency and power saving, in this paper we focus on the case that UE perform restricted discovery based on the announcing is on-demand mechanism.
2. Discussion

2.1 Difference between the open discovery and restricted discovery
Refer to SP-130686, the typical usage of restricted discovery for non-Public safety is to detect “friends” in geographical proximity. This is quite different comparing to the open discovery. In the open discovery, the most prominent usage is for advertising usage. 

Taking the above information into account, we can see the characteristic of open and restricted discovery as below:  

1) Permission control: for the Restricted discovery the discovery need the explicit permission from the discoveree UE. This is not need for the open discovery. 
2) Announcing management: for the open discovery the assumption of Announcing UE is that they do the broadcast always if they want other UE to find it. There are no concerns on power consumption as mostly this type of UE can be easily charged. For the Restricted discovery the involved UE can be the normal UE, which is not easily to be charged at anytime. Per that consideration we should support that ProSe-enabled UE do the broadcast on demand. 

3) Target /non-target discovery: In the open discovery besides to find one determined target UE, the monitoring UE can also use the discovery procedure to find a list of UE which are in the same group, i.e. “non-target” type discovery. Similar as the open discovery, in the restricted discovery it should also support the UE to find a dedicated special UE or interested UE which is in geographical proximity. 
C1: the restricted discovery need support, permission control, on demand announcement, target/non-target type discovery.

2.2 System architecture for restricted discovery
Generally we should re-use the system architecture defined in TS 23.303 as a baseline. In this paper we assumed the same architecture is adopted for restricted discovery. 

[image: image1.emf] 

   

UE B  

ProSe   

application  

LTE  -  Uu  

E  -  UTRAN  

UE A  

S  1  

ProSe Function  

PC  4  a  

PC  5  

LTE  -  Uu  

PC  3  

PC  1  

MME  

S  /  PGW  

HSS  

ProSe   

application  

S  6  a  

HSS  

SLP  

PC  4  b  

PC  1  

ProSe   

A  pplication  

Server  

PC  2  

PC  3  


Figure 2.2-1 Non-Roaming Reference Architecture
2.3 Identifiers used for restricted discovery
For the identifier which will be used in this paper are listed as below. 

Application ID: same as open discovery. The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system.
Prose Application ID: same meaning as open discovery. It identifies application related information for the ProSe-enabled UE. For one UE it has one individual ProSe application ID which identity itself. It may have more than one group related ProSe application ID which identifies the group he joined. So the ProSe Application ID can be split into ProSe individual Application ID and ProSe group Application ID. 
ProSe Application Code: same as open discovery. An identity that the UE broadcast/listen over PC5 when it performs announcing/monitoring. It includes the PLMN ID, the Application ID and ProSe Application ID and always allocated by HPLMN ProSe Function of the request UE.
UE Identity: same as open discovery. An identity defined in 3GPP and allocated by EPC, e.g. IMSI.
3. Proposal

It is proposed to add the following text into TR 23.713.
4. Reference

[1]
SP-130686, ProSe Discovery further prioritization, Deutsche Telekom

* * * * Start of Change * * * *
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Restricted ProSe Direct Discovery (non-public safety use)


5.1
Solution for restricted ProSe Direct Discovery

5.1.1
Functional Description


The solution for Restricted ProSe Direct Discovery should support the following requirements:

-
The Restricted ProSe Direct Discovery solution should support the permission control.

-
The Restricted ProSe Direct Discovery solution should support the announcing can be on demand.

-
The Restricted ProSe Direct Discovery solution should support the target and non-target discovery. 
5.1.2
Procedures


5.1.2.1General

For the Open discovery the announcing UE always broadcast the ProSe application code in the PC5 interface if they want other UE to find it.

For the restricted discovery, announcing UE may also always broadcast the ProSe application code. However there is no need for the announcing UE do the announcing no matter whether there exists monitoring UE try to find it. It can do the announcing only when it is need.
For simplicity reason the below procedure only describe the non-roaming case. It can be easily to extend to roaming case. The difference comparing to the Open discovery are in red color.
5.1.2.2 Target restricted ProSe Direct Discovery 

5.1.2.2.1 Announce request
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Figure 5.1.2.2.1-1 Announce request procedure 

The procedure which is different comparing to open discovery are list as below, 
Step 1: ProSe APP ID indicates the identity of announcing UE. In this procedure the ProSe application ID is the ProSe individual Application ID. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery. Announcing type is set to “on demand announcing” to indicate that UE want to do the announcement only if it is need.
Step 3: If the UE is authorized to perform restricted ProSe direct discovery, ProSe Function respond an “authorized” indication to UE. Because UE indicates in step 1 that it does not want to initiate announcing until it is to be discovered, the ProSe Function does not return the ProSe Application code to UE. 
NOTE: the ProSe App code is returned to the Announcing UE in “announce alert” procedure.
5.1.2.2.2 Monitor request


[image: image3.emf]HSS

HPLMN

UE

ProSe function

1. Discovery Req. (ProSe App ID, UE Identity, 

command=Monitor,  Discovery type, Application 

ID)

2.Discovery Auth

0. ProSe APPID 

configuration

6. Radio Resource 

configuration

Other PLMN

ProSe function

APP Server

2a.Permission Auth(ProSe App ID, UE identity, Application ID)

4a.Announcement 

Alert

4. Monitor Resp (ProSe App. Mask)

5. Discovery Resp. (Discovery filter)

3. Monitor Req (ProSe App ID name, UE identity)

3a. ProSe App 

code allocation


Figure 5.1.2.2.2-1 Monitor request procedure 

The procedure which is different comparing to open discovery are list as below, 
Step 1: ProSe APP ID indicates the identity of Monitor UE want to discover. In this procedure the ProSe application ID is the ProSe individual Application ID. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery.
Step 2a: Due to it is restricted discovery, the ProSe Function checks with ProSe application server whether the monitor UE is permit to discover the indicated ProSe Application ID. 
Step 3a: The ProSe function allocated a ProSe Application code to the Announce UE due to it request the announcement on demand and no ProSe application code has been allocated before.

Step 4a: The ProSe Function triggers the “announcement alert” procedure to notify the Announce UE to begin broadcast the ProSe application code. 

5.1.2.2.3 Announce alert 


[image: image4.emf]UE

ProSe function

1. Announcing Alert Req (ProSe App code, 

application ID, Validity timer)

2. Announcing Alert Res(ProSe App Code, 

application ID)

3. Radio Resource 

configuration


Figure 5.1.2.2.3-1 Announce alert procedure 

Step 1: The ProSe Function informs UE to begin announce by sending an Announcing alert request (application ID, ProSe App code, validity timer) message. The ProSe App code is used to announce in the PC5 interface. The validity timer indicates for how long the ProSe application code is to be valid.
Step 2: The Announcing UE responds with an announcing alert response (ProSe App code, application ID) message. 
Step 3: The Announcing UE obtains the radio resource and begins announcing the ProSe App code in PC5 interface. 

5.1.2.3 Non-target restricted ProSe Direct Discovery 

5.1.2.3.0 General

If the UE wants to find UE(s) who belong to the same group but no determined target, non-target restricted ProSe Direct Discovery is used. 
5.1.2.3.1 Announce request
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Figure 5.1.2.3.1- 1: Announce request procedure

The procedure which is different comparing to open discovery are list as below, 
Step 1: ProSe APP ID indicates the identity of announce UE. In this procedure the ProSe application ID is the ProSe individual Application ID. The Query ProSe App IDs indicate the identity of UE which is the Announcing UE wants to discover. It is the ProSe group Application ID. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery. Announcing type is set to “Query” to indicate that Announcing UE want to query whether there are interested UE in geographic proximity. 
Step 3: If the UE is authorized to perform restricted ProSe direct discovery, the ProSe Function respond the “Query ProSe App. Code”, which indicates the ProSe App code of the interested UE the Announcing UE want to discover. 
NOTE: the ProSe App code allocated to the Announcing UE in step 3 consists two parts. One is the ProSe App code of the Announcing UE. The other is the ProSe App code related to the group identity which Announcing UE wants to discover.

5.1.2.3.2 Monitor request
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Figure 5.1.2.3.2- 1: Monitor request procedure
The procedure which is different comparing to open discovery are list as below, 
Step 1: The Query ProSe APP ID is what the Monitor UE wants to check whether there exists the query from the Announcing UE. In this procedure the ProSe application ID is the ProSe group Application ID. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery.

Step 3: The Query ProSe APP ID is the identity received in step 1.
NOTE: It is for FFS whether the Query ProSe App. ID can use the same ProSe App. ID IE as the Open discovery in step 3.
5.1.2.3.3 Match report
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Figure 5.1.2.3.3- 1: Match report procedure
The procedure which is different comparing to open discovery are list as below, 
Step 1: Discovery type is set to restricted discovery to indicate ProSe Function that the match report is for restricted discovery.
Step 7: The ProSe Function checks with the ProSe application server whether the announce UE is permitted to discover the monitor UE.
Step 8: If the Announce UE is permitted to discover the Monitor UE, the ProSe Function indicates to the Monitor UE the discovery is authorized, i.e. the query response is send to the announce UE.

Step 9/10: The ProSe Function notifies the announce UE that it has discovered the friend.
5.1.2.3.4 Discovery Alert
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Figure 5.1.2.3.4- 1: Discovery Alert procedure
Step 1/2: The ProSe function send the message to the UE to notify which ProSe APP ID is found and get acknowledge message.

5.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

5.2 
Topics for further study for restricted Direct Discovery

Editor’s note:
Topics `FFS will be collected for this particular functionality. The resolution of the topics  

5.3
Conclusions on restricted ProSe Direct Discovery (non-public safety use)

Editor’s note:
Conclusions will be collected for this particular functionality
* * * * End of Changes * * * *
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