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1.
Introduction
In this document, we discuss data handling in case of inter-eNB handover. 
2.
Discussion
2.1 Context information exchange in Inter-eNB handover 

According to the TS 25.813, RLC is re-initialized during handover between different eNBs. So remaining PDUs in the RLC is just discarded and correctly received SDUs are forwarded to the upper layer. 
In UL, all the completely received SDUs in the source eNB are forwarded to aGW at handover. If the UE does not have precious view on the SDUs that are already delivered to aGW, then the UE will retransmit all the SDUs following last acknowledged SDUs to the target eNB. This will cause a lot of uplink power and resource and additional delay. Furthermore, this will cause a UE to store even successfully acknowledged SDUs because the SDUs can be subjected to inter-eNB handover. This is not a desirable approach. Thus after handover, UE should transmit only SDUs that are not successfully transmitted to the source eNB.
To achieve this, after sending handover command, source eNB has to inform target eNB of the SDUs that are successfully decoded and delivered to aGW. And target eNB should relay this information to the UE after it receives handover complete message from UE. Then, the UE will use this information, and send only SDUs that are not acknowledged. Additionally, source eNB can notify the UE of the SDUs that are successfully decoded and delivered to aGW. However, there is some possibility that this information cannot correctly reflect the status of the delivered SDUs because the UE can transmit until the UE receives handover command.
Conclusion:

eNB notifies UE of SN of successfully received SDUs after receiving handover confirm message. 
Actually, for a source NB to notify target NB of uplink reception status is beneficial. When a UE is not in handover situation, eNB will ensure the in-sequence delivery for the uplink SDUs. Most of the allowed delay can be allocated between eNB and UE. But in case of inter-eNB handover, because source eNB forwards all the successfully received SDUs even if there are gaps, the aGW has to perform re-ordering using SDUs from both source eNB and target eNB. In fact, SDUs that belong to the gaps have to be delivered to aGW as soon as target eNB successfully receives them. Unless target eNB does not forward the SDUs to aGW immediately, SDUs from target eNB will arrive at the aGW when aGW no longer expects to receive them. To let target eNB deliver the SDUs that belong to the gap immediately to aGW, source eNB needs to send status information to target eNB. Based on this information, target eNB can decide whether to deliver received SDU immediately to aGW or not. 
Conclusion:

Source eNB notifies target eNB of uplink SDUs that are successfully delivered or not delivered to aGW. 
In DL, handover complete message can be used. When a UE access new target cell, then it includes the highest sequence number of SDU that it has received correctly in sequence or the sequence number of SDU that the UE want to receive from. To simplify UE buffer and SDU management, it seems better for a UE to discard all the SDU after the highest in-sequence SN. Then the target eNB starts transmission of the SDU after that sequence number. In this way, there is no need for a UE to search the duplicate SDU and to perform the PDCP SDU re-ordering in the PDCP entity. 
Conclusion:

UE includes highest PDCP SN received in sequence in downlink direction into handover confirm message.

According to the above conclusions, the figure 9.1.5 of TS 25.913 can be modified as highlighted in yellow.

[image: image1.emf]Legend

packet data

packet data

packet data

 UL allocation

1. Measurement Reports

eNB makes HO decision 

to move UE to a Cell in 

Target eNB

2. Context Data (UE RAN Context)

Store UE RAN Context, 

reserve C-RNTI

3. Context Confirm (new C-RNTI…)

4. Handover Command (new C-RNTI...)

DL allocation

deliver user data (i)

6. Handover Confirm

7a. Handover Completed

7b. UE Update to MME/UPE

UE Source eNB Target eNB MME/UPE

Detach from old cell and 

synchronize to new cell

Deliver buffered and in transit 

packets to target eNB

Buffer packets from 

Source eNB

5. Synchronisation

 UL allocation + TA for UE

packet data

deliver user data (ii)

Flush DL buffer, 

continue delivering in-

transit packets

Path Switching

packet

 data

L3 signalling

L1/L2 signalling

User Data

( (Highest  in-sequence SN for DL)

6A) Handover Confirm ACK (SN of received UL SDU)

SN of UL SDU forwarded to aGW


3.
Proposal
It is proposed to discuss conclusions in section 2.
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