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Abstract of the contribution: This contribution provides details for supporting GTP-U IP address assignment 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. 

This contribution provides further details involving assignment of the IP addresses and allocation of TEIDs for GTP-U entities in user plane discussed in the 3GPP TR 23.714.

.
Proposal

Based on the discussion in the earlier section, this contribution proposes update in 3GPP TR 23.714.
***** Start of Change *****
6.1.1.5.2 Solution 1: GTP-U IP address and TEID allocation in the user plane function

In this solution the allocation of the IP address and TEID for GTP-U is provided by the user plane function.

Whenever a new user plane TEID and IP address allocation is required, e.g. during default bearer establishment, the control plane entity shall request the user plane entity to allocate the user plane TEID and IP address for the new (GTP) tunnel.

The user plane entity shall allocate the user plane TEID and IP address when the resource for the new GTP-tunnel is accepted and signal these parameters to the control plane entity.

The control plane entity shall signal the allocated user plane TEID and IP address to other network entities to complete the bearer establishment.

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. An MME requests a Default Bearer creation by sending a Create Session Request along with PGW-C IP Address to the SGW-C. The SGW-C assigns a SGW-U based on criteria like location of UE, optimal path for user data transmission and instructs SGW-U to assign its IP address and TEIDs by sending Allocate Resource Request message. 
2. Upon receipt of resource allocation request from SGW-C, the SGW-U assigns an IP address from the designated pool of SGW-U addresses. 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. Once the IP address is assigned, it allocates TEIDs from the local pool for GTP user plane and control plane toward PGW (SGW-U TEIDs for DL) and also toward eNB (SGW-U TEIDs for UL). The SGW-U may also obtain this information based on network operator’s policy. 
3. Allocated TEIDs and assigned IP address are returned in an Allocate Resource Ack (SGW-U TEIDs for DL, SGW-U TEIDs for UL) message to the SGW-C.
4. 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.
5. Upon receipt of Create Session Request from the SGW-C, the PGW-C selects an appropriate PGW-U based on user location, user profile, optimal routing choice etc. Once the PGW-U is selected, PGW-C sends Allocate Resource Request message to the PGW-U. Upon receipt of resource allocation request from PGW-C, it assigns an IP address from the designated pool of PGW-U addresses. 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. The PGW-U then allocates TEIDs from the local pool. PGW-U may also obtained this information based on network operator’s policy. 
6. Allocated TEIDs and PGW-U IP address are returned in the Allocate Resource Ack message to the PGW-C.
7. 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. 

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

9. The SGW-U acknowledges the request.

NOTE: Steps 8 and 9 can be ignored. If these steps are ignored, PGW-U IP address and PGW TEIDs will be included along with the eNB IP address and eNB TEIDs by SGW-C when the SGW-U is contacted upon receipt of a Modify Bearer Request message from the MME at the later time.
10. After receiving the response of the Modify Request, a Create Session Response is sent to the MME along with PGW-U IP Address, PGW TEIDs, SGW-U IP Address and SGW TEIDs.
***** End of Change *****
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