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Introduction

This contribution clarifies that target eNB handles in sequence delivery of data arriving over X2 and S1 without GTP-U SN: target eNB should forward packets received over X2 before packets received over S1 interface.

Use of PDCP Sequence Number has been agreed in RAN group, eNB can ensure in sequence delivery of data sent over the radio interface. It is expected that a PDCP SN is associated to each GTP PDU arriving over S1 interface in order to be delivered in a sequential way to the UE. 
This contribution discusses that the Target eNB can ensure in sequence delivery of packets over the radio interface independently of the GTP-U SN handling.

Discussion

During HO procedure, it is expected that PDCP SN will be sent by the source eNB to the target eNB so that in sequence delivery of data forwarded over X2 interface can continue at the target side in line with the data that the UE has already received in the source side. The PDCP SN can easily be sent within the GTP-U Header Extension as it already specified in the GPRS Tunnelling Protocol [1].   
Nevertheless, target eNB will also receive data over the S1 interface from the S-SAEGW. The target eNB has to send data over the radio in sequence: the target eNB has to determine order for sending data received over X2 and over S1.
No use of GTP-U SN:

In 3G, latest GTP-U SN received at the source access is sent to the target access to allow it to forwards data received over GTP-U in the correct order compared to data received from the source Access.

GTP-U SN is expected to be optional if agreed. 

In case GTP-U SN would be used, as there is a possibility for S-SAEGW change during the HO procedure (while this was not possible in 3G), use of GTP-U SN would imply that the GTP-U SN would be exchanged between the source and the target S-SAEGW.[3] As there is no interface defined between S-SAEGWs, there is no way to provide the latest GTP-U SN value to the new S-SAEGW: at the end of the HO, the new S-SAEGW will restart GTP-U SN. Then the possibility that the PDN-GW generates the GTP-SN should be studied by SA2.
It seems to be difficult to have a consistent and for all cases solution where the Target eNB should used GTP-U SN to ensure in sequence delivery of data received over X2 and data received over the S1 interface. 
In addition, it already has been discussed [2] that the GTP-U SN usage over S1 and X2 required anyway a timer solution to avoid problems caused by S1 and X2 data loss.
Wait end of X2 data transfer before starting S1 data transfer:

One simpler solution to ensure in sequence data delivery of data received over X2 and S1 is to make the target eNB sending all data received over the X2 interface before sending data received over the S1 interface.

It is proposed that during a HO procedure:

· In case of S-SAEGW change, target S-SAEGW restarts the GTP-U SN if used.

· When the UE arrives in the target eNB, target eNB starts a timer. During this timer, target eNB forwards DL PDUs received over the X2 interface to the UE. During this timer, eNB can buffers data received over S1 interface. At the timer expiry, the Target eNB starts forwarding DL PDUs that are received over the S1 interface.

Conclusion 

It is proposed to agree on the above principle of the simple solution. A timer based solution in the target eNB. 
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