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Abstract of the contribution: This paper proposes the enhancements to the solution to key issue# 3.
Discussion

It was discussed and agreed that it may not be possible to optimize the new procedures over the existing interfaces since the existing interfaces are defined on a per UE/per PDN connection granularity. It is proposed to capture the same for solution to key issue#3.
Proposal

It is proposed to agree to the following changes to TR 23.714.

* * * 1st Change * * * *

6.3.1.1.2
Change of user plane session identity

The user plane of a given functional entity may be expanded or contracted, by adding new user plane functions or removing existing user plane functions, to accommodate changing traffic and/or bandwidth requirements. The decision to expand or contract the user plane may lie either with the control plane of the functional entity or with the overall system resource manager, e.g. orchestration function. In both the cases, the control plane is required to be made aware about the available user plane function(s) and their load condition. 
For load balancing purpose, the control plane may decide to re-distribute the existing UE session(s) over the available user plane function(s) and in that case, initiates the procedure to inform the change of user plane session identity (i.e. IP address and TEID of the GTP-U session) to the peer entities.

6.3.1.1.3
SGW: Call flows for control plane changing user plane session identity

6.3.1.1.3.1
Call flow
The call flow below describes the procedure for the SGW control plane to change the use plane session identity for a given UE session.
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Figure 6.3.1.1-1: SGW call flows for changing user plane session identity

F1 is currently serving SGW user plane function for UE1. F2 is new SGW user plane function where the UE1 session is to be migrated due to load balancing reason. 

1.
The SGW control plane decides to move UE1 session from user plane function F1 to user plane function F2.

NOTE 1:
Control plane selection of user plane function is covered as part of solution to key issue# 2, in clause 6.2.1.

NOTE 2:
The assumption is that the SGW control plane always receives the latest UE location information from MME, as part of solution 1 to key issue# 2, in clause 6.2.1.2.

2.
SGW control plane allocates user plane session resources for UE1 in F2. 

NOTE3:
The information provided by the control plane for the allocation of user plane session resources is covered as part of solution to key issue#1, in clause 6.1.1.

3.
The SGW control plane sends per UE Update UPlane Identity (EPS Bearer ID(s), Address(es), S1-U TEID(s)) message to the MME over S11 and per PDN Update UPlane Identity (EPS Bearer ID(s), Address(es), S5/S8-U TEID(s)) message to the PGW over S5/S8 for UE1. This message contains new user plane session identity, i.e. identity of F2, for each EPS Bearers of UE1 session.
4.
If the UE is in ECM-connected state then the MME updates the eNB with the new S1-U identity of the SGW using existing S1Ap message E-RAB Modify Request (ref. 3GPP TS 36.413 clause 8.2.2). The eNB uses this new S1-U identity for sending the uplink packets. 

NOTE 4:
Change of SGW S1-U identity via E-RAB Modify Request message over the S1Ap interface is the existing procedure and hence there is no eNB impact as result of the above step.
5.
The MME updates its UE context with new identity of the SGW S1-U and sends Update UPlane Identity Ack message to the SGW. In the event when MME detects the UE handover, refer clause 6.3.1.1.3.2 below. 
The PGW updates its UE context with new identity of the SGW S5/S8-U and sends Update UPlane Identity Ack message to the SGW. The PGW starts using this new S5/S8-U identity for sending the downlink packets.
On reception of Update UPlane Identity Ack message from MME and PGW, the SGW control plane may start a timer. While this timer is running, the SGW maintains the user plane session in user plane function F1 so as to handle any in-flight data packets (i.e. sent towards the user plane function F1) from eNB or PGW, if the UE is in ECM-Connected state.
6.
The SGW releases the user plane session for UE1 from user plane function F1 on expiry of the timer started in step 5 or if timer is not started then on reception of Update UPlane Identity Ack message. In the event when existing SGW relocation detected by MME prior to the expiry of the timer that was set in step 5, refer clause 6.3.1.1.3.2 below.
NOTE 5:
The exact procedure for the release of user plane session is covered as part of solution to key issue#1, in clause 6.1.1.


NOTE 6:
Existing/new messages over the existing protocol will be defined, since the above new procedure is proposed on the existing interfaces. Since these existing interfaces are defined on a per UE/per PDN connection level granularity, it may not be possible to optimize it for a group of UE when in case the above procedure needs to be executed for many UEs (e.g. during planned migration operation).
* * * End of changes * * * *
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