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1.  Introduction


This paper proposes two signaling flows for the Default SAE Bearer establishment to be introduced into the 3GPP TS 23.401. 

In this paper, the default SAE Bearer establishment is separated from the SAE Attach for the following reasons:

1. The APN that needs to be sent from the UE to the SAE network to trigger the Default SAE Bearer establishment is considered to be sensitive information. Therefore, it is assumed that such information should be sent over the air only after the NAS signaling security association is in place. i.e. only after completion of the SAE Attach procedure.
2. The Default SAE Bearer establishment towards a given PDN does not always immediately follow a preceding SAE Attach. Therefore, a separate procedure to trigger the Default SAE Bearer is anyway needed (e.g. multi PDN access case or connecting to a new PDN after the UE is already SAE attached),

The proposed Default SAE Bearer establishment includes functionality for UE IP address allocation. Two variants are introduced: 

1. A generic IP address allocation to allow an “IETF-oriented”  way to associate an IP address with the 3GPP SAE link layer. This option can be used e.g. if regular DHCP-based IP address allocation is desired to be used.

2. A 3GPP integrated IP address allocation, to introduce an optimized IP address allocation mechanism for a 3GPP specific UE.
 
The generic IP address allocation mechanism can apply to all cases and all types of devices albeit with increased signaling. It allows a "SAE link layer" connection to be set-up between the UE and the PDN SAE GW. The IP host associated with the UE can then run DHCPv4, DHCPv6, and IPv6 Neighbor Discovery signaling to get the IP address(es) it needs. The SAE bearer is then modified to reflect the IP address allocation. 

On the other hand, in the 3GPP integrated IP address allocation mechanism:

· The UE can not dynamically request different types of IP addresses.  Configuring "Required IP address type" information in the user profile may be problematic in some cases because it does not allow the IP host associated with the UE to be freely upgraded e.g., from IPv4 to dual stack IPv4/IPv6, without also changing the user profile
· The UE's IP host and 3GPP SAE link layer protocol stack need to connected to each other for IP address management purposes, which may not always be practical
· Even if 3GPP specific mechanism is used to allocate an IP address, the procedure can be anyway followed by generic DHCPv4, DHCPv6  and/or IPv6 Neighbor Discovery signaling requesting additional IP level address(es), which would also trigger SAE bearer modification
2. Default SAE Bearer Establishment
The purpose of the Default SAE Bearer Establishment is to: 
· create a user plane data path between the  UE and a PDN SAE GW that can be used to access a specific PDN,
· associate the user plane data path with the UE’s IP layer identification,

· set the IP flow template and the QoS characteristics for the user plane data path. 
To perform a default SAE bearer establishment, the UE shall be SAE Attached.
Two cases are shown:
1. Default SAE Bearer establishment with generic IP address allocation

2. Default SAE Bearer establishment with optimized 3GPP specific IP address allocation

2.1 Default SAE Bearer Establishment with generic IP address allocation
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Figure 2.1-1. Default SAE Bearer establishment with generic IP address allocation
1.
The UE needs to establish a SAE connection towards a PDN. The PDN is identified by SAE-APN. 
2. 
The UE sends the NAS message Service Request to SAE system. The message includes the SAE-APN towards which the UE desires to connect.
3.
The MME selects the appropriate Serving SAE GW for the UE and sends SAE Bearer Assignment Request to the selected Serving SAEGW. MME includes the SAE-APN and the IMSI identifying the subscriber.
4.
The Serving SAE GW resolves the PDN SAE GW serving the indicated SAE-APN. 

5.
The Serving SAE GW sends a SAE Bearer Assignment Request to the resolved PDN SAEGW.  

6-13. The PDN SAE GW initiates the SAE Bearer Assignment towards the UE.  See the details in SAE Bearer Assignment signaling flow.

NOTE: As no IP address is yet available to the UE, the usage of the SAE bearer to be established is typically limited to the exchange of higher layer signaling to be utilized for IP address allocation.  

14. 
As no IP address was allocated to the UE within the SAE bearer establishment itself, the UE initiates the IP address allocation procedure.

NOTE: If DHCP is used to allocate the IP address, the UE acts as DHCP client and, depending on configuration, the PDN SAE GW acts as DHCP server or as DHCP relay agent.  If Mobile IP is used to associate the SAE bearer with a Home IP Address, the UE Acts as Mobile IP client and the PDN SAE GW as Home Agent (See TS 23.402). 

15. 
After the UE's IP layer identification is associated with the SAE bearer, the SAE bearer configuration may be updated. 
If the PCC rules are preconfigured in the PDN SAEGW, the procedure continues directly from step 17. If the PCC infrastructure is utilized to dynamically retrieve the PCC rules for the SAE bearers, the PDN SAE GW requests a PCC rule from the PCRF for the SAE bearer by sending a CC-R request to PCRF (See TS 29.212 for details).  

16. 
The PCRF responds with a PCC rule for the SAE Bearer. (See TS 29.212 for details.)  

17-24.The PDN SAEGW updates the SAE Bearer with the updated IP flow mapping (TFT) and the udated QoS information. See details of the signaling in SAE Bearer Assignment signaling flow.
2.2. Default SAE Bearer Establishment with 3GPP specific IP address allocation
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Figure 2.2-1. Default SAE Bearer establishment with 3GPP Specific IP address allocation

1-5.
 See messages 1-5 in section "Default SAE Bearer Establishment with generic IP address allocation"
6.
The PDN SAE GW allocates an IP address or an IP prefix for the UE.  How and which type of IP address is allocated depends on the SAE-APN specific information stored at the PDN SAE GW. Specific IP address type can not be dynamically requested by the accessing UE.
7-8. See messages 15 & 16 in section "Default SAE Bearer Establishment with generic IP address allocation"
9-16.See messages 6-13 in section "Default SAE Bearer Establishment with generic IP address allocation" Note that the UE's IP address is included as an additional message attribute in the SAE Bearer Assignment messages within Core Network as well as in the NAS Information sent from MME to UE.
3. Proposal

It is proposed to add the section 2 of this contribution as a description of default SAE Bearer establishment to the section 5.4. of TS 23.401. 
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