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1. Introduction

This pCR proposes a solution for KI#4.
2. Reason for Change
This solution addresses aspects of Key Issue #4. 
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The figure above illustrates the scenario that is supported by this solution.  The proposal in this solution is that an AS can register its presence with a PINAPP that is in the PIN and/or a PIN Server.
Application Clients running on PINE can be capable of discovering Application Servers. The PIN Server can also provide policy information to the PINAPP so that the PIN Server can exercise some control over how discovery is enabled by the PINAPP.

This contribution describes application-level mechanism to enable AS discovery by Application Clients. 
3. Conclusions

N/A
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-78 v 0.3.0.
* * * * First Change* * * *

7         Solutions
7.1
7.1
Mapping of solutions to key issues

Table 7.2-1 Mapping of solutions to key issues
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* * * * Next Change * * * *

7.X
Solution #X: Application Server Discovery in a PIN
7.X.1
Architecture enhancements

The architecture of PIN is referred to the solution 1 in clause 7. 

7.X.2
Solution description

7.X.2.1
General

This solution addresses aspects of Key Issue #4. 
One or more PINAPP(s) (e.g. in a PEMC or in a PIN server) can maintain a registry to manage information about AS(s) that are available to the PIN. The AS(s) register their availability with the PINAPP.

The PINAPP(s) can update the PIN Server with information about the registry. The information about the registry can include the PIN ID, the PIN Location and an address (e.g. URL) of the PINAPP registry.  

The PINAPPs provide information from the registry to other PINAPPs about available AS(s).

Application clients in a PINE can be provisioned with contact information for the PINAPP registry. Alternatively, Application clients can obtain contact information for the PINAPP registry by querying a PIN Server. 

Application clients can query the PINAPP registry for information about an AS. If the query cannot be resolved, it can be forwarded to another PINAPP.   

7.X.2.2
Procedure

This procedure presents a high-level overview of Solution #X.
7.X.2.2.1
Functional entities 
PINAPP: A PIN function, which can maintain information about AS(s) available to a PIN. The AS information can include Location and address (e.g. URL).  

PIN Server: The PIN Server can maintain information about PINAPPs including PINAPPs, which maintain AS registry functionality. 
PIN Application Client: Application clients running in PINE.
7.X.2.2.2
Procedures of PIN Application Server Discovery  
Figure 7.X.2.2.2.-1 illustrates an initial provisioning and AS discovery procedure based on request/response model.
Pre-conditions:

-
The PINAPP with an AS registry has been pre-configured or has discovered the address (e.g. IP address, FQDN, URI) of the PIN Server.
-
The PINAPP with an AS registry has been authorized to communicate with the PIN server.

-
The PINAPP with an AS registry supports functionality to maintain a registry of AS(s). The PINAPP with an AS registry can be deployed in PEMC.

-
The PIN Server also supports functionality to maintain a registry of AS(s).
-
The PIN Server supports functionality to maintain information about PINAPPs which support an AS Registry (i.e. the PIN Server knows which PINAPPs support AS Registry Functionality).
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Figure 7.X.2.2.2-1: PIN AS Discovery
1. A PIN has been successfully created. An AS registers with the PINAPP by sending information such as: AS name, InstanceID, and address (e.g. URL). The AS can be deployed anytime and can update its registration information in the PINAPP by sending a new Registration message. The PINAPP stores the AS information in its registry. 

2. The PINAPP updates the PIN Server by sending the PIN Server information from its registry.   

3. If the PIN Server’s registry has information from AS(s) that are not in the PINAPP’s registry, then the PIN Server can also update the PINAPP with information about AS(s) that are stored in the registry of the PIN Server. Furthermore, the PIN Server can configure the PINAPP with Usage Policies for the AS(s) that are in the PINAPP’s registry.  The Usage Policy can indicate what types of Application Clients may discover the AS, the identity of Application Client(s) that may discover the AS, and times of day when the AS is available.  

4. An Application Client, which wants to discover an AS, requests information from the PIN Server about how to reach the registry functions. 

5. The PIN Server sends the Application Client information about the registry function PINAPP (e.g. a URL). 

6. The Application client sends a Query for the PINAPP in order to obtain contact information for an AS. The query includes the name of the AS that the application client wants to contact.

7. If the query can be resolved, PINAPP responds with an address of the AS (e.g. URL).

8. If the query cannot be resolved, PINAPP forwards the query to PIN Server. 

9. PIN server responds to Application Client with the details of the AS (e.g. URL).

After the procedure above, Application Client in a PINE can start interacting with the AS. 
7.x.3
Solution evaluation

This solution addresses KI#4 about " How to enable discovery of Application Server, connected to a PIN, by Application Clients running in the same PIN?". 

A PINAPP, which maintains AS information, helps Application Clients discover AS(s). The PINAPP can be discovered by PIN Application clients. In certain situations, if an AS is not found in the PINAPP, information can be fetched from other PINAPP(s) (e.g. a PIN Server). 

This solution allows flexibility in deploying AS(s) because new AS instances can store their information in registries so that they can be discovered.
* * * * End-of Changes * * * *
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