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Abstract of the contribution: This contribution provides an option of supporting IP address assignment of GTP entities in control plane and TEIDs allocation in user plane.
Discussion
As discussed in 3GPP TR 23.714, the user plane of a given functional entity may be expanded or contracted by adding a new user plane functions or removing existing user plane functions, to accommodate changing traffic and/or bandwidth requirements. This contribution discusses IP address allocation of user plane of Serving Gateway (SGW-U) and PDN Gateway (PGW-U) and also Tunnel Endpoint Identifiers (TEIDs) for GTP user plane and control plane. 
Since one control plane entity may be responsible for interfacing with multiple user plane entities, it will be better if control plane entities of PGW (PGW-C) and SGW (SGW-C) assign IP address of their respective user plane entities. Allocation of TEIDs for GTP user and control planes are expected to be done by user plane entities since the scope of these TEIDs will be local. Information of TEIDs is then exchanged with their respective control plane entities.
Proposal

Based on the discussion in the earlier section, this contribution proposes update in 3GPP TR 23.714.
***** Start of Change *****
6.1.1.5.x 
Solution x: GTP-U IP address assignment in the control plane and TEID allocation in the user plane 
This solution provides an option of supporting GTP-U IP address assignment in the control plane and allocation of TEIDs in the user plane. 
The following figure shows steps involved in GTP-U IP address assignment and TEID allocation.
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Figure 1 – Call flow for IP address assignment and TEID allocation during Attach procedure

1. UE initiates an Attach procedure for the session requiring PDN connection.

2. An MME requests a Default Bearer creation by sending a Create Session Request to the SGW-C. Selection of the SGW-C may take in to account the location of UE, optimal path for the data transmission etc. This message includes IP address of the PGW-C.

The SGW-C assigns an IP address to the designated pool of SGW-U address. This address can also be obtained by other means in the operator’s network, i.e. based on operator defined policy or based on provisioning.

3. Once the IP address is assigned, SGW-C requests SGW-U to allocate TEIDs by sending Allocate TEID Request message. 

Upon receipt of TEID allocation request from SGW-C, the SGW-U allocates TEIDs from the local pool for GTP user plane and control plane toward PGW (SGW-U TEIDs for downlink data transmission) and also toward eNB (SGW TEIDs for uplink data transmission). The SGW-U may also obtain this information based on network operator’s policy. 

4. Allocated TEIDs are returned in an Allocate Resource Ack message to the SGW-C. 

5. The SGW-C sends Create Session Request to a PGW-C along with the newly assigned IP address of the SGW-U and TEIDs for GTP connectivity toward PGW-U.

The PGW-C assigns an IP address to the designated pool of PGW-U address. This address can also be obtained by other means in the operator’s network, i.e. based on operator defined policy or based on provisioning. 

6. Once the IP address is assigned, PGW-C requests PGW-U to allocate TEIDs by sending Allocate TEID Request message. This message includes IP address of the SGW-U and SGW TEIDs for the connectivity toward PGW-U (for downlink data transmission).

Upon receipt of TEID allocation request from PGW-C, the PGW-U allocates TEIDs from the local pool. PGW-U may also obtain this information based on network operator’s policy.

7. Allocated TEIDs are returned in the response message to the PGW-C. 

8. Upon receipt of the response from PGW-U along with newly assigned TEIDs, the PGW-C may initiate IP CAN Session Establishment procedure.

9. A response is sent to SGW-C along with the PGW TEIDs for user plane and control plane and also PGW-U IP address in a Create Session Response message. 

10. The SGW-C then forwards received user plane and control plane TEIDs and PGW-U IP address to SGW-U by sending Modify Request message.

11. The SGW-U acknowledges the request.

NOTE: Steps 10 and 11 can be ignored. If these steps are ignored, steps 16 will include PGW-U IP address and TEIDs in addition to the eNB IP address and TEIDs.
12. After receiving the response of the Modify Request, a Create Session Response is sent to the MME.

13. MME then sends Attach Accept message to the UE via eNB. The Initial Context Setup message piggybacking the Attach Accept message includes the SGW-U IP address and SGW TEIDs.

14. The MME receives an Initial Context Response message from the eNB which includes IP address and TEIDs of eNB.

15. The MME sends the Modify Bearer Request message to the SGW-C along with eNB IP address and eNB TEIDs information received in the Initial Context Response message.

16. The SGW-C sends the Modify Request message to the SGW-U along with eNB IP address and eNB TEIDs.

17. The SGW-U acknowledges the Modify Request message by sending the Modify Request Ack message.

18. The SGW-C sends the Modify Bearer Response message to the MME. 

***** End of Change *****
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