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Abstract of the contribution: In this contribution, a solution is proposed to address key issue 4.
Introduction

Key issue 4 is aimed to address the situation wherein the user plane functional entity needs to be relocated while the control plane functional entity remains unchanged. Following mobility procedures should be taken into account:
· Handover;

· TAU of EDM-IDLE state UE;

Discussion

1. Standalone Gateway deployment

(1) SGW-U relocation
The assumed topology of SGW-C and SGW-U is shown as below. For a SGW-C, there are multiple SGW-U can be selected. It is a likely deployment that the SGW-C is a centralised node while the SGW-U is distributed deployed.
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Figure 1---topology of a “pair” of SGW-C and SGW-U
To minimize the impact on legacy MME, it is proposed that no modification on call flows designed in TS 23.401, nor the additional function is introduced. Therefore, the function of SGW-U relocation should be resides on the SGW-C.

It is assumed that service area of every selectable SGW-U should be configured on SGW-C. Moreover, the eNB ID(s) of the eNB which has the connectivity with the SGW-U is also known by the SGW-C, e.g. provisioned by the SGW-U or retrieved from DNS, so that the SGW-C can select an SGW-U based on the eNB ID representing the current location of the UE.
As depicted in the topology figure, it is implied that the service area of SGW-C should be larger than that of each of the selectable SGW-U. For example, SGW-C has two selectable SGW-U. The service area of SGW-C is TAI 1 and TAI 2, while SGW U-1 is TAI 1, and SGW U-2 is TAI 2. 
It is proposed that internally SGW-C is divided into several logic SGW-C (L-SGW-C), wherein the service area of each L-SGW-C is identical to that of a specific SGW-U, as shown in figure 2. With such approach, when MME determines the SGW-C (in fact it is the L-SGW-C) need to be relocated, it means the SGW-U has to be relocated. Otherwise, both the SGW-C and the SGW-U can be kept unchanged.
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Figure 2---relationship of service area between SGW-C and SGW-U
As an example, SGW-C has the service area 1-5. To have one to one mapping of each SGW-U, it is internally divided into logic SGW-C. Each logic SGW-C has its unique FQDN and IP address stored in DNS server.

When the MME performs DNS interrogation to select a SGW-C, the DNS server will responds the information of every logical SGW-C.
It should be assumed the SGW-U relocation has no impact on ongoing service of UE.
(2) PGW-U relocation

The assumed PGW-C and PGW-U topology is the same as that of SGW case. However, the PGW-U is the PDN anchor for the UE therefore it should not be relocated during the lifetime of a PDN connection, which is the same principle as designed for PGW in EPC network.
(3) TDF-U relocation

TDF address doesn't change during the active IP-CAN session according to the existing 3GPP TS 23.203 [4] principles. In addition to it, same as described in the sub-clause 6.3.1.1.5 TDF: Call flows for control plane changing user plane session identity: "Since the user plane session identity of the TDF is not exposed to the other EPC entities, this procedure is not applicable to the TDF." 
Editor’s note: call flows are FFS

Proposal

It is proposed to add the following texts into TR 23.714.
Start of Change
6.4
Solutions to key issue 4 – Relocation of user plane functional entity due to UE mobility 
6.4.1
Solution 1– Service area alignment of SGW control plane with SGW user plane
6.4.1.1
General
Since the user plane gateway can be distributed deployed, e.g. closer to RAN side, it is possible to relocate the source SGW user plane during UE mobility procedures to provide optimal user plane transmission path. P-GW user plane should not be relocated in the mobility procedures because it is the PDN anchor.
This solution is applicable to Handover and Tracking Area Update procedures.
6.4.1.2
Descriptions
Based on the solution of TAI list management documented in clause 6.1.1.7.2.1, when the MME determines the source SGW control plane need to be relocated, the SGW user plane need to be relocated as well.
NOTE:
The MME may select a target SGW control plane which belongs or not belongs to the same SGW control plane node as the source SGW control plane. However, this is transparent to the MME and in both the cases, the source SGW user plane should be relocated.
The SGW control plane needs to ensure the IP connectivity between the target eNodeB and target SGW user plane.

The target SGW control plane shall signal the user plane TEID and IP address of the target SGW user plane to the MME to update the E-RAB tunnel identifiers.

Editor’s note:
Call flows are FFS.
End of Change
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