SA WG2 Temporary Document

Page 7
-


3GPP TSG SA WG2 Architecture — S2#54
S2-062999
28 August - 1 September 2006

Sophia Antipolis, France

Source:
Samsung
Title:
Consideration on scalability of Hierarchical AS architecture
Document for:
Discussion/Approval
Agenda Item:
8.6
Work Item / Release:
IMSopt / Release 7
Abstract of the contribution:

1. Introduction
At the SA2 #53 meeting in Lisbon, it was pointed out that a single representative AS in the network is not applicable when large numbers of subscribers are using the service. Furthermore single decision point of dynamic user allocation is not desirable when the ASs are scattered over the network. This paper proposes the improved Hierarchical AS architecture for the scalability and suggests that HSS be used as storage for the allocation information.
2. Discussion

2.1 Improved architecture for scalability 

In the original Hierarchical AS architecture, the representative AS maintains the user allocation information by itself. However, this architecture has limitation that there is only single representative AS in the service network.
Given that the representative AS is a state-less SIP proxy and the user allocation information is shared between the representative AS, wherever a request message arrives to one of the representative ASes, it will be forwarded to the dedicated backend AS according to the allocation information.
In order to share the allocation information, as shown in figure 1, the SCS, Service Context Server, is added to the network in the proposed architecture. The SCS maintains and distributes the user allocation information. With separate network entity for the allocation information, one or more representative ASs can be deployed in the network. A new interface Sx between the representative AS and the SCS is also introduced.
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<Figure 1 – improved Hierarchical AS architecture>

Obviously, it is not a trivial job to define new network functionality and a new interface. In the next clause, we suggest that the HSS is a possible candidate for the SCS in the principle that new functionality or modification of the existing interface should be required for the HSS.
2.2 SCS collocated with HSS - HSS storage of the selected application server
In order to keep the allocation information in a separate network entity and to share it between the application servers, a mechanism to update/retrieve/remove/distribute the allocation information is essential. The SCS should implement such kind of mechanism. However, it is not trivial to define a whole set of such mechanism.
Repository Data in the HSS is a reserved storage area for storing the service specific transparent data, which is meaningful only to the specific application server. This storage is accessible per service and per each user and can be shared by the several application servers which provide same service.

An application server can pull or update the transparent data in the HSS. It also can subscribe the status of the transparent data and the HSS notifies the application servers which have subscribed to the HSS when the transparent data is updated.
Transparent data is service specific data and semantically meaningful only to a relevant application server. In this respect its special usage for the allocation information in the representative AS is viable. Figure 2 illustrates call flows for this procedure.
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<Figure 2>

1. The representative AS allocates one of the back-end AS to a user.

2. The representative AS requests transparent data to the HSS.

3. The HSS responds the request with transparent data.

4-5. The representative AS updates the allocation information on the server allocation in the HSS by appending the allocation information to the existing transparent data.

When the back-end AS requests transparent data, step 6 through 8 apply.

6. The back-end AS requests transparent data.

7-8. The representative AS retrieves transparent data from the HSS. This step can be omitted if the representative AS caches transparent data.

9. The representative AS responds in behalf of the HSS after removing the allocation information which is specific to the representative AS.

The data structure of the allocation information needs to be defined in the scenario of the representative ASes that come from multi-vendor. Or we can leave it as implementation-dependant. It can be as simple as FQDN.

3. Conclusion
This contribution proposes the scalability-considered Hierarchical architecture using the SCS. It also suggests that the HSS is a possible candidate for the SCS and service specific transparent stored in the HSS is used as storage for the user allocation information.
This contribution proposes that the following change is adopted in the TR 23.818.
*** Start of 1st change ***

C.4
Hierarchical application server – Application server storage and/or HSS storage of selected application server.

C.4.1
Solution Description

C.4.1.1 Architecture

One or more of SIP application servers acts as a load balancer (or a distributor) and other application servers behind it provide the desired service to a user. In this section it is called as the Hierarchical application server architecture. Hereafter the application server acting as a distributor is a representative AS and an ASes at the back of the representative AS are back-end ASes. It is the name of a representative AS that is registered in the iFC. The S-CSCF routes the received request message from the UE to a representative AS according to iFC and a representative AS selects one of back-end ASes and route the request to it.
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Figure C.4-1: processing initial/standalone request

In figure C.4-1, the S-CSCF routes the initial request from the UE to the representative AS as usual IMS service procedure. The representative AS selects one of back-end ASes and reroutes the request message received from the S-CSCF. Then the selected back-end AS invokes the service logic and returns the message back to the representative AS or the S-CSCF to proceed.
The SCS, Service Context Server, is an entity that maintains and distributes the allocation information of back-end ASes. When a representative AS receives a request and has no information of the back-end AS for the user/service, it queries to the SCS. If the SCS returns valid information of the back-end AS, then the representative AS forwards the request to the back-end AS. Otherwise, the representative server allocates one of the back-end ASes and updates the allocation information in the SCS. A number of representative ASes share the allocation information in the SCS. The Sx reference point between the SCS and the representative AS needs to be defined.
C.4.1.2 The HSS – possible candidate for the SCS, storage of selected application server
The HSS is a possible candidate for the SCS. In this case, Sx reference point is identical to Sh interface and a part of the Repository Data which contains service-specific transparent data in the HSS can be used as storage for allocation information. The representative AS appends the allocation information to transparent data in the HSS.
Figure C.4-2 illustrates that the representative AS updates the allocation information in the HSS.
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Figure C.4-2: The representative AS manipulating the Repository Data
1. The representative AS allocates one of the back-end AS to a user.

2. The representative AS requests transparent data to the HSS.

3. The HSS responds the request with transparent data.

4-5. The representative AS updates the allocation information on the server allocation in the HSS by appending the allocation information to the existing transparent data.

When the back-end AS requests transparent data for their use, step 6 through 8 apply.

6. The back-end AS requests transparent data.

7-8. The representative AS retrieves transparent data from the HSS. This step can be omitted if the representative AS caches transparent data.

9. The representative AS responds in behalf of the HSS after removing the allocation information which is specific to the representative AS.

Note: The data structure of the allocation information needs to be defined in the scenario of the representative ASes that come from multi-vendor. Or we can leave it as implementation-dependant. It can be as simple as FQDN.

C.4.1.3 Optimized routeing path in the subsequent request
A SIP message is usually large and only single additional hop could result in significant routeing delay. SIP dialog consists of the initial request, the subsequent request and the corresponding responses. On receiving the initial request, the application server decides to remain or not in the subsequent requests using the Record-Route header. Therefore, routeing path can be optimized when a representative AS decides not to remain on the path and the forwarding delay will not happen. In some service scenarios, a representative AS doesn’t even need to keep the dynamic allocation information because it is already embedded in the Record-Route header included in the initial response.
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Figure C.4-3: optimized routeing path in subsequent request

In figure C.4-2, the UE directly sends subsequent request to the allocated back-end AS (AS 1) by incorporating explicitly the Route header built from the routeing information received in the response.

IMPACTS TO IMS ENTITIES:

· HSS:

· If the SCS is collocated with the HSS, transparent data is altered by the representative AS.
· 
· 
· 
· 
· 
New elements, the Representative AS and the SCS, need to be added to the network. The SCS would maintain the states of users and their allocated AS. All new sessions are initially routed through the Representative AS. Followings are FFS for the Representative AS.
· FFS - server de-allocation needs to be communicated to the Representative AS.

· FFS – The Representative-AS needs to contain the data and logic that allows it to make decisions on server assignment and re-assignment. For example, if the AS sheds users, that AS should not factor into allocation procedures until that AS is ready to accept further messages 

· FFS - The Representative-AS needs to have access to the data related to the health of each AS, so it can make decisions on assignment and re-assignment (in the case of unable to contact an AS) of users to application servers.

C.4.2
Solution Analysis
This solution requires an additional traversal of an additional functional entity for the initial signalling and requires the specification of a new interface in order to produce a scalable architecture that supports inter-vendor deployment.

Sharing the allocation information which is stored in the SCS, multiple instances of a representative AS can be used in the same network. Given that an AS may be selected for e.g. Registration, terminating call to unregistered users, or for a SIP-AS, then solution needs to work when the request for a user arrives at any Representative AS.  As such, when receiving a new request for a user, that will result in a the allocation of a new AS, then the representative AS has to update the SCS with this allocation decision and the SCS has to distribute this decision to the other representative ASs.

In the proposed solution, the SCS and the Sx interface is introduced in order to ensure scalable solution that can be deployed in a multi-vendor scenario. However, it is a challenging job to define a new network entity and interface.

Provided that the allocation information is regarded as service-specific data, transparent data in the HSS can be used for storing the allocation information. Furthermore, the HSS already implements most of functionalities required to share the service specific data between the representative ASes. If the SCS is collocated with the HSS, no new interface is necessary and the Sx reference point becomes identical to the Sh interface.
The noted disadvantage is that the data structure of the allocation information that is appended to the transparent data needs to be standardized in order to make the representative ASes from multiple vendors work together.
This solution has no impact on the existing IMS network but transparent data stored in the HSS.
*** End of change ***
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