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1. Introduction

The SCM is one of the connection modes used by the UE to connect to EPC via TWAN. Since the EAP-AKA’ is the only available control plane procedure in SCM, so extending the EAP-AKA’ signalling is the most straightforward way to transmit the routing rules via TWAN in SCM. There are some open issues related to such solution:

· how should the routing rule be conveyed for network-initiated NBIFOM if EAP is used, and how should the other side "reject" the routing rule?  

· how should the routing rule be updated when SCM is used and the 3GPP access is not available, and if so how this is done
· once the UE has successfully attached, what subsequent EAP message can be used for the UE-initiated NBIFOM to provide the new routing rule?

This contribution is proposed to solve the above open issues.
2. Network initiated routing rule transmission
This section tries to solve the open issue “how should the routing rule be conveyed for network-initiated NBIFOM if EAP is used, and how should the other side "reject" the routing rule?”.

In network-initiated NBIFOM, the network can send the routing rules to the UE during or after the initial attach procedure. For network initiated routing rules transmission, the detailed procedures to transmit the routing rules within initial attach procedure and after initial attach procedure, are quite different and listed below respectively.
2.1 Routing rule transmission during the initial attach
Network initiated routing rule transmission during the initial attach procedure is shown in Figure 1. The routing rules to be included into existing messages are highlighted in Red. For clarity, the detailed steps of the EAP authentication procedure are also shown in Figure 1.
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Figure 1: Network initiated routing rules transmission during the initial attach
Steps 1 – 17 in Figure 1 are the existing steps in current initial attach procedure in section 16.2.1 in TS 23.402. Steps 11, 13 – 17 are extended to include the routing rules. The extension of steps 11 and 13 impacts the TS 23.402 section 16.2.1. The extension of steps 15 and 16 impacts the TS 33.402 section 6.2. The extension of steps 14 and 17 impacts the TS 29.273 section 5.1.2.1.
Step 18 in Figure 1 is optional and has impacts on the TWAN. Only when the TWAN finds that the UE accepted parts of routing rules that network provided, it initiates the bearer modification procedure to send the accepted routing rules to the PGW. Step 18 corresponds to the steps 2, 4, 6 in the procedure defined in section 16.6.2 in TS 23.402. Only step 2 in section 16.6.2 is extended to include the accepted routing rules.

2.2 Routing rules transmission after the initial attach
According to the description in section 5.1.2.3 in 3GPP TS 29.273: “ The STa Re-Authentication procedure shall be used between the 3GPP AAA Server and the trusted non-3GPP access network for re-authenticating the user. This procedure may be initiated at any time by the 3GPP AAA Server based on HPLMN operator policies configured in the 3GPP AAA server.”, the 3GPP AAA Server can initiate the Re-Authentication procedure at any time after the UE connects to the TWAN successfully. Based on this, it is proposed that to use Re-Authentication procedure to send the routing rules to the UE via TWAN after initial attach. The procedure is shown in Figure 2.
In this solution, when the TWAN receives routing rules from PGW, if the TWAN finds that the UE is using SCM, it sends the routing rules to 3GPP AAA Server, by extending the STa Authorization Request message. The 3GPP AAA Server initiates the fast Re-Authentication procedure (defined in section 6.3 in TS 33.402) to send the routing rules to the UE. 
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Figure 2: Network initiated routing rules transmission after the initial attach
Steps 1, 2, 11 and 12 are the existing steps in the procedure in section 16.6.1 of TS 23.402. The routing rules (highlighted in RED) are included in steps 1, 2 and 11. 

Steps 3 – 5 are the STa Re-Authorization and Re-Authentication procedures defined in section 5.1.2.3 of TS 29.273. Only message in step 3 has to be extended to include the routing rules(highlighted in RED). Furthermore, the action of the TWAN and the 3GPP AAA server are also changed: 1) when the TWAN receives the routing rules from the PGW and finds that the UE is using SCM, the TWAN initiates the Re-Authorization procedure. 2) when the 3GPP AAA Server receives the routing rules, it initiates the fast re-authentication procedure.
Steps 6 – 10 are the fast Re-authentication procedure defined in section 6.3 of TS 33.402. Messages in Steps 8, 9 and 10 are extended to include the routing rules (highlighted in RED). In Step 9 and 10, only accepted routing rules are included. If TWAN finds that UE only accepted parts of routing rules provided by the network, it include those accepted routing rules in the Update Bearer Response message.
3. Routing rule transmission in SCM when 3GPP access is not available
This section tries to solve the open issue: “how should the routing rule be updated when SCM is used and the 3GPP access is not available and if so how this is done”.

In order to solve the open issue, both network initiated and UE initiated routing rule update needs to be considered. The solution defined in section 2.2 can be used for the network initiated routing rule update. So this section mainly focuses on the solution for the UE initiated routing rule update.

3.1 UE initiated routing rules transmission during the initial attach
When the UE already connected to 3GPP access, if the 3GPP access is not available (e.g. signalling plane overloaded), the UE can connect to TWAN to send the routing rules via the initial attach procedure as shown in Figure 3, where routing rules(highlighted in RED) are included in existing messages. For clarity, the detailed steps of the EAP authentication procedure are also included in Figure 3.
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Figure 3: UE initiated routing rules transmission during the initial attach

Steps 1 – 17 in Figure 3 are the existing steps in current initial attach procedure defined in section 16.2.1 of TS 23.402. Steps 8, 9, 10, 11(optional), 13, 14 and 15 are extended to include the routing rules. 
3.2 UE initiated routing rules transmission after the initial attach
After the UE connects to the EPC via TWAN using SCM, the UE can’t initiate any control plane procedure because of the following reasons: the EAP-AKA’ is the only control plane protocol, and the EAP-AKA’ can only be initiated by the authentication server.

So in this scenario, the UE can send the routing rules to the network via the 3GPP access if it is available. 
If the 3GPP access is not available (e.g. signalling plane overloaded), the UE can either wait until the 3GPP access become available or detach from the TWAN and then re-attach to the TWAN. During the re-attach procedure, the UE sends the routing rules to the network (see the procedure in section 3.1). The decision of the UE (i.e. either wait or detach then re-attach via TWAN ) is implementation dependent.
4. UE initiated routing rule transmission via TWAN after attachment
This section tries to solve the open issue “once the UE has successfully attached, what subsequent EAP message can be used for the UE-initiated NBIFOM to provide the new routing rule?”
The solution described in section 3.2 can solve this open issue.

5. Proposals

It is proposed to discuss above solutions, and include agreeable solutions described in Section 2.1, 3.1 and 3.2 into the TR.
3GPP
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