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1. Introduction
In last meeting, to support end marker function in inter eNodeB handover without S-GW relocation procedure, Two alternative solutions were introduced:

(Option1) Empty G-PDU

This option uses GTP-U packet with the same message type as G-PDU (which is 255 in GTPv1) and no payload to indicate the “end marker”.
(Option2) New message type for the ‘end marker’ packet

This option introduces new and dedicated message type for “end marker” packet.

We believe both solutions above are feasible to meet the requirement of End Marker and performance difference between them is minimal. Since CT4 has to select one from two candidates, this contribution provides further analysis and proposes to select option 2 as the final solution.
2. Discussion

In GTP v1, it is not clearly stated how RNC handles empty G-PDU receiving from SGSN and whether the old RNC should forward the empty G-PDU to the new RNC in handover procedure. It could be a reasonable implementation in RNC of discarding empty G-PDU silently at very early stage (before the step of looking up corresponding RAB context stored on the RNC) as it will not bring any harm to the service.
If option 1 is selected in EPS, the eNodeB needs to query current status of corresponding RAB context to determine how to handle empty G-PDU it receives. If the status is in normal, eNodeB will discard empty G-PDU silently; If the status is in inter-eNodeB handover procedure and the eNodeB is acting as a source eNodeB role in the procedure, the eNodeB shall forward the empty G-PDU to the target e-NodeB as a normal G-PDU; If the status is also in inter-eNodeB handover procedure and the eNodeB is acting as a target eNodeB role in the procedure, the eNodeB shall start sending user data packets received via the new path. For avoid memory access collision, when receiving empty G-PDU from source eNodeB, usually the UP of the target eNodeB will not directly update the context and start sending user data packets received via the new path, the UP will deliver the message to the CP, then the CP updates the context and trigger the UP to send user data packets via new path. Hence option 1 can not make the process transparent to the source eNodeB and can not avoid CP-UP interaction in target eNodeB.
To make the implementation of eNodeB simple, the S-GW need to send one empty G-PDU for each bearer context of the UE requiring data forwarding in the handover procedure and then the source eNodeB will forward these empty G-PDUs to the target eNodeB separately. 
In option 2, the SGW will send out a dedicated message to the source eNodeB immediately after it receives “update path” request message from the MME and switches the downlink user plane path to the target eNodeB. Then the source eNodeB will forward this message to the target eNodeB immediately via X2 interface. It is possible for SGW to use only one message with UE identity to notify eNodeBs that the user plane paths of all bearers with RABs being established of the UE had been switched to the target eNodeB. But Whether this means is feasible still couples with another issue that how will “Update Path” message works. If “Update Path” message sending from MME is able to update all bearers belong to the UE with one message. “End marker” message is also capable of doing like that. 
3. Conclusion

According to the analysis above, we can see selecting option 1 can not make implementation in eNodeB simple. Using an exceptional message (empty G-PDU) to indicate peer node some information may not be a good idea also.
Option 2 could be a clear way to support the requirement ant it is possible to decease amount of End Marker messages via S1-U and X2 interfaces in one handover procedure. Hence we propose to select Option 2 as the final solution and inform SA2 and RAN3 our decision.

4. Proposal
It propose to agree the proposal above and update TR 29.803 as below
####################################start of change###################################
9.1.3.12
End Marker Packet
During the inter eNodeB handover the Serving GW shall send one or more “end marker” packets on the old path to the source eNodeB immediately after switching the path.

9.1.3.12.1
Alternative Solutions
9.1.3.12.1.1
Empty G-PDU
GTP-U packet with the same message type as G-PDU (which is 255 in GTP v1) and no payload is used to indicate the ‘’end marker” packet.

9.1.3.12.1.2
New Message Type
New and dedicated GTP-U message type is introduced for “end marker” packet.
9.1.3.12.2
Conclusions

New and dedicated GTP-U message type is introduced to indicate “end marker”.

Editor’s note: It is FFS whether it is possible to use only one message to indicate eNodeBs that the user paths of bearers belonging to the UE have been switched to the target eNodeB.

####################################End of change###################################
