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1. Introduction

At the SA2#109 meeting, HLCom was introduced in TS 23.401 and a new subclause 5.3.3.1A for TAU procedure with Serving GW change was added. In this procedure a data forwarding path is established from the old SGW to a forwarding SGW and then to the target eNodeB. The target eNodeB may receive the buffered packets from old SGW and new packets from the PDN GW at the same time. As stated in TS 23.401, end marker packet could be useful for reordering packets in target eNodeB. This contribution proposes to add end marker handling for HLCom.
2. Discussion
The following figure is excerpted from the subclause 5.3.3.1A of TS 23.401.
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In the step 11, the eNodeB includes the eNodeB S1-U F-TEID to the MME. This step is unchanged and defined in the UE trigged Service Request procedure. In step 12, the eNodeB S1-U F-TEID is sent to new Serving GW to establish the S1-U tunnel for normal downlink packets delivery. In step 13 the same eNodeB S1-U F-TEID is sent to anchor SGW to establish the data forward tunnel for buffered packets delivery. 
This means same eNodeB S1-U F-TEID is used for both data forwarding tunnel and normal S1-U tunnel. This is different from the normal S1-based handover procedures, in which the target eNodeB will allocate two different TEIDs for data forwarding tunnel and normal S1-U tunnel.
Therefore the target eNodeB can not differentiate which packets are buffered packets from old SGW and which are normal packets from the PDN GW. So it is not possible to perform reordering of the packets in the target eNodeB, even if the end marker packet is received.

One possible solution is that the new Serving GW performs the packet reordering, i.e. the new Serving GW will deliver firstly the forwarded packets from the data forwarding tunnel to the eNodeB. During this time, the new Serving GW buffers the downlink packets from the PDN GW. After the end marker packet is received over the data forwarding tunnel it then starts to deliver the downlink packets from the PDN GW. 

With this solution, the following changes are proposed to the procedure in clause 5.3.3.1A:

1) In step 13, the Create indirect forwarding tunnel request message should be sent to the same new Serving GW as in step 12.
2) The old Serving GW sends one or more end marker packets on the forwarding tunnel to new Serving GW after all the buffered packets have been delivered. 

3) The new Serving GW performs packets reordering, i.e. the new Serving GW delivers firstly the forwarded packets from the data forwarding tunnel to the eNodeB. During this time, the new Serving GW buffers the downlink packets from the PDN GW. After the end marker packet is received from the data forwarding tunnel it starts to deliver the downlink packets from the PDN GW.
4) The new Serving GW releases the forwarding tunnel resource on receiving the end marker packets, i.e. no need for the new MME to notify the SGW to release the forward tunnel resource.

3. Conclusion and proposal

It is proposed to agree the above solution for end marker handling. The corresponding CR is provided in S2-152256.
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