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Abstract of the contribution:

This contribution provides details of attach procedure discussed in 3GPP TS 23.401 over Sx interface.

Discussion

This contribution provides details regarding the exchange of information over Sx interface essential for supporting Attach procedure discussed in section 5.3.2.1 of 3GPP TS 23.401 specifications.
Proposal

***** Start of Change *****
6.X Initial Attachment
A Control Plane Function of the SGW (SGW-CPF) is responsible for selecting an SGW User Plane Function (SGW-UPF) based on the criteria discussed in 3GPP TR 23.714. As a part Sx setup procedure between the SGW-CPF and SGW-UPF, the SGW-UPF allocates its IP address and provide this information to the SGW-CPF. The following steps are executed when an MME sends a Create Session Request as a part of Attach procedure discussed in 3GPP TS 23.401.
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Figure 1 – Exchanges of information over Sx interface for supporting Attach procedure
1. An SGW-CPF receives a Create Session Request message along with the Address of the PGW Control Plane Function (PGW-CPF). The SGW-CPF selects a SGW User Plane Function (SGW-UPF) based on the criteria like location of UE, optimal path for user data transmission and instructs SGW-U to assign resources essential for supporting the requested session by sending a Control Plane Session Establishment Request message.
2. Upon receipt of the Control Plane Session Establishment Request from the SGW-CPF, the SGW-UPF allocates TEIDs toward PGW (SGW-U TEIDs for DL) and also toward eNB (SGW-U TEIDs for UL). The SGW-UPF may also obtain this information based on network operator’s policy. 
3. Allocated resources are returned in a Control Plane Session Establishment Response message to the SGW-CPF.
4. The SGW-CPF sends a Create Session Request to the PGW-CPF along with the address of the SGW-UPF and TEIDs for GTP connectivity toward PGW-UPF.
5. Upon receipt of the Create Session Request from the SGW-CPF, the PGW-CPF selects an appropriate PGW-UPF based on user location, user profile, optimal routing choice etc. Once the PGW-UPF is selected, PGW-CPF sends a Control Plane Session Establishment Request message to the PGW-UPF. Upon receipt of the Control Plane Session Establishment Request from the PGW-CPF, the PGW-UPF allocates TEIDs from the local pool. PGW-UPF may also obtained this information based on network operator’s policy. 
6. Allocated resources are returned in the Control Plane Session Response message to the PGW-CPF.
7. A response is sent to SGW-CPF along with the PGW TEIDs and also PGW-UPF address in the Create Session Response message. The following two steps are optional. Although having those steps executed at this stage may enable SGW-UPF to start buffering downlink packets. If they are not executed at this time, the information of the PGW-UPF address and PGW TEIDS are sent in step 10.
a. Once the Create Session Response message is received at the SGW-CPF, it sends a Control Plane Session Modification Request to the SGW-UPF along with the PGW-UPF address and PGW TEIDs received from the PGW-CPF.
b. The SGW-UPF responds with the Control Plane Session Modification Response once the updates are made.

8. The SGW-CPF responds to the MME with the Create Session Response message along with the SGW-UPF TEIDs and SGW-UPF address.
9. Once Attach Complete message is received at the MME, it sends a Modify Bearer Request message to the SGW-CPF along with parameters including eNB address, eNB TEIDs and Handover Indication.

10. The SGW-CPF sends eNB address, eNB TEIDs, along with the PGW-UPF address and PGW TEIDs which were received earlier from the PGW-CPF, to the SGW-UPF by sending a Control Plane Session Modification Request message.

11. The SGW-UPF responds with the Control Plane Session Modification Response message.

12. If Handover Indication parameter was received in the Modify Bearer Request from the MME, the SGW-CPF forwards the Modify Bearer Request to the PGW-CPF.

13. The PGW-CPF sends a Control Plane Session Modification Request message to the PGW-UPF

14. After making modifications, The PGW-UPF responds with the Control Plane Session Modification Response message to the PGW-CPF.

15. The PGW-CPF then responds to the SGW-CPF with a Modify Bearer Response message.

16.  The SGW-CPF acknowledges by sending a Modify Bearer Response (EPS Bearer Identity) message to the MME.
***** End of Change *****
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