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1. Abstract

This is a companion document of Contribution T-Doc. No S2-xxxx titled “Access Networks Discovery”. The contribution was also submitted to SA2 #54, SA2#55, SA2#56, however it could not be handled in those meetings. This document is a discussion paper to familiarize readers with the concepts laid out in the above cited contribution. 

2. Introduction

This Discussion Paper is organized as follows: Section 3 presents some arguments as to why Access Network Discovery is significant in the context of SAE (TR 23.882, TS 23.402), Section 4 provides a synopsis of the concept laid in our contribution, Section 5 stages some use case scenarios, Section 6 highlights how Access Network Information will be obtained and stored by the operators, Section 7 elucidates the possible impacts of our proposal on existing 3GPP Networks and finally Section 8 concludes the discussion paper. 
3. Arguments in Context of SAE (TR 23.882/23.402)

TR 23.882 indicates that an “LTE UE receives the broadcast system information to determine available Operators in the network”. However, this broadcast is limited in its scope as it provides the UE with operator information pertaining to 3GPP family of networks only. In the same TR “23.882”, another architectural requirement is written as: “it shall be possible for the operator to provide the UE with access network information pertaining to locally supported 3GPP and non-3GPP access technologies” Furthermore 23.402 completely dedicated to Architecture Enhancements for non-3GPP accesses imply that the UE should receive operator and access network information about Non 3GPP networks in addition to 3GPP networks. The companion contribution (TDoc S2-xxxx) explains a high level proposal towards this goal and has been submitted for approval. 

4. Synopsis of the Concept Described in Contribution S-S2-063855 

Since Broadcast of all information pertaining to 3GPP and Non 3GPP networks would be a large signaling burden on the network, we suggest a two-step (hybrid) approach. 

· Step-1(Push Type): The 3GPP access network Broadcasts/Multicasts the minimum information that is essential for the UE to know the existence of non-3GPP access networks. We refer to this class of information as “Primary”. Additional information that is necessary to make an intelligent handover decision is referred to as “Secondary”. Broadcast only Primary information will avoid burdening the broadcast channels with non-essential information. For example, 3GPP access networks may push information critical to establishing connectivity such as SSIDs in case of WLAN networks, Network Names in case of WiMax networks, and IP addresses of DANs (Database of Access Networks) servers.
· Step-2 (Pull Type). If the Primary information received through broadcast/multicast is not sufficient to make an intelligent handover decision, the UE may access the Database of Access Networks (DAN) through the existing connection and fetch additional information necessary for handover. For example, this information may comprise network capabilities such as, roaming partners, cost, security, QoS, subnet information, etc. 

This hybrid approach reduces the burden of pushing excessive information via broadcast/multicast, however, it requires:
(a) Some functional entity in the network, capable of storing information, pertaining to the access networks. (We refer this entity as the Database of Access Networks (DAN)) 

(b) Making UE capable of accessing the DAN through any available access network. 

We suggest MBMS to achieve Step 1 of our proposed approach. According to 3GPP TS 23.246 V7.0.0 (2006-09) specifications on MBMS, the BM-SC initiates the MBMS Session Start procedure. This is a request to activate all necessary bearer resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission. The Session Start procedure is presented in the following figure (source TS 23.246 V7.0.0 (2006-09). This and some other procedures defined in section 8 of above referred specification can be used for pushing preliminary information.
To achieve Step 2 of our approach, we introduce the DAN functional entity described above. Figure 1a   integrates the DAN into the current SAE architecture that is under discussion. 


[image: image1]
Figure 1a: (Source 3GPP TR 23.402 on SAE Reference architecture)

Figure 1b represents an example flow diagram and shows how UE can obtain (Pull) neighboring network information for making intelligent handover decision. UE accesses DAN to fetch (Pull) the desired information using 3GPP interface. Similarly if UE is in non-3GPP access networks, it may send a query to a DAN that belongs to a 3GPP operator. 
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Figure 1b: Example Flow Diagram (Pull Type) 
5. Use Case Scenarios 

Scenario 1: UE moves from Cellular Coverage to Hotspot

Assume a user with multi-interface UE (e.g., 3G and Wi-Fi) is connected to a cellular network and that, for power management purposes, the Wi-Fi interface is not active. Also assume that the user is a gold customer and is subscribed for premium connectivity. Operator wants to treat him in a special way. Consider that while roaming, he comes to an area where high speed I-WLAN is also available and can meet his applications’ requirements in a better way. Since he is subscribed to MBMS, he may receive a multicast message (with push type information) about the availability of I-WLAN networks. However, he may not be able to make an intelligent handover decision with the provided information. In order to make an intelligent handover decision, he needs more information and thereby sends a query to DAN. The query may call for additional information e.g. security, cost, QoS, subnet information, etc. If the information received in response meets the user’s preferences he will switch to Wi-Fi network. Figure 2 shows an example flow diagram that UE can perform during handover. 
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Figure 2: Use Case Scenario 1:  Flow Diagram (Hybrid Type)
Scenario 2: UE moves out from Hotspot Coverage to Cellular Coverage

This scenario is the reverse case of the above scenario. Assume a user with multi-interface UE (e.g., Wi-Fi and 3G) is connected to I-WLAN hotspot that falls in the footprint of the cellular network, and that the 3G interface is not active. He is a gold customer and is subscribed for premium connectivity. Now consider that he starts walking out from the radio coverage of Wi-Fi access point. Since the DAN can be accessed via the Wi-Fi interface to obtain 3GPP network information, an intelligent handover decision can be made according to the user’s preferences. This process is shown in Figure 3. 
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Figure 3: Use Case Scenario 2:  Flow Diagram
6. How information is obtained and stored by the Operator 

Obtaining and storing information in the DAN involves agreements between 3GPP and non-3GPP operators. It does not fall in the scope of 3GPP but in GSMA (GSM Association). GSMA can handle this issue as it has handled multiple roaming agreements till date. However, the format and representation of such information can be studied in 3GPP and is TBD.

7. Impacts on Existing 3GPP Networks

The proposal described in the companion contribution suggests some provisions in Network and UE. In this section we evaluate the impact from both Network and UE perspectives. 
Provisions in Network

3GPP network should add a functional entity called Database of Access Networks (DAN). DAN should contain and provide information about 3GPP and non-3GPP access technologies such as, neighboring network points of attachment, network types, roaming partners, cost, security, etc. The format and representation of such information can be studied in 3GPP. DAN may reside inside or outside the 3GPP network and can be accessed via existing interfaces and network elements as defined by 3GPP. 
Impact Analysis on 3GPP Network

(a) Any existing 3GPP network entity in IP domain, with which UE can interact, can be made to serve as DAN. 
(b) DAN could be a separate entity inside the 3GPP network. 
(c) DAN could be outside of 3GPP network owned by a third party. 
If any existing 3GPP network entity can be made to serve as DAN, we do not perceive any architectural impact since communication between UE and DAN could be via existing 3GPP interfaces.  The format and representation of such information needs to be studied in 3GPP. 

If DAN is a separate entity inside 3GPP network, it can be connected over Gi interface as shown in Figure 2(a). Also the format and representation of DAN information needs to be studied in 3GPP and is TBD. 

If DAN is outside of 3GPP network owned by a third party; then we do not perceive any architectural impact on the network side. 
Provisions in UE

A multimode UE should be made capable of: 

(1). Receiving Primary Information about neighbouring/supported networks by receiving multicasts as defined in 3GPP Technical Specifications on MBMS (i.e. 22.146, 23.246, etc.) and/or by listening to Cell Broadcasts as defined in 3GPP Technical Specifications on CBS (i.e. 23.041 etc.). Primary Information may comprise SSIDs of WLAN networks, IP addresses of DAN servers, etc.

(2). Sending a query to the DAN to obtain Secondary or additional Information about the neighbouring networks. Secondary Information may comprise higher layer information or network capabilities such as roaming partners, cost, security, subnet information, etc. The UE may provide its location information as part of the query.
(3). Accessing the DAN from any available access networks using existing interfaces (such as, S1-S5-Gi, or S2-Gi) 
Impact Analysis in UEs

Procedures pertaining to the above noted provisions need to be defined in 3GPP.
8. Conclusion

In the light of the above discussions the contribution may be approved. 
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