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Abstract of the contribution: In this contribution, some clarifications regarding the handover in the SGW-U relocation procedure are proposed.
Discussions
The solution for key issue#3 to change the user plane session identity based on planned network trigger (e.g. load balancing) was captured in clause 6.3.1. After some further considerations, there are a few things that need to be addressed: 

· Prior to the SGW control plane to trigger the UE’s session migration to the new SGW user plane, the SGW control plane should ensure that the new target SGW user plane would have IP connectivity with the UE’s serving eNodeB, 
· The SGW control plane should also be sensitive to the UE’s mobility status – i.e. whether the UE has initiated the handover operation, hence, there is no contention between the two opposite ends of triggers  
· Given the network event for this key issue may impact more than one UEs, an optimization of the signalling procedure should be considered
Proposal

It is proposed to approve the following changes in TR23.714.

* * * * Start of changes * * * *
6.3.1.1.3
SGW: Call flows for control plane changing user plane session identity

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 1 to key issue# 2, in clause 6.2.1.
NOTE2:
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. 

NOTE 2:
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 3:
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.x 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.x below.
NOTE 4:
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.
Editor’s note: In case of many UEs’ user sessions are affected by this planned operation, the signalling optimization procedure is required and the procedure is FFS. 
6.3.1.1.3.x
Consideration when the above procedure collides with other procedures

· Collision with eNB handover procedure:

If the MME detects that the UE is under handover (i.e. S1 handover or receiving an indication that an X2 handover is in progress from eNodeB in step 4) it sends Update UPlane Identity Negative Ack message to the SGW control plane in step no. 5. The SGW control plane should resend the Update UPlane Identity message again after it receives the Modify Bearer Request message from MME. The SGW control plane updates the SGW user plane function F2 with the user plane session identity of the new eNodeB.

· Collision with SGW relocation procedure:

If prior to the expiry of the timer that was set in step 5, if the existing SGW control plane is required to be switched over to the new SGW control plane, the existing SGW control plane shall release the user plane session for UE1 from user plane function F1 before it is being switched over.
* * * * End of changes * * * *
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