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1
Introduction
In last RAN3 meeting, there are some discussions on mobility enhancements in LTE,the following issue is discussed and there is no agreement:

· In the make before break solution and the maintaining source eNB connection during handover solution, whether the data forwarding is related to the implementation in both uplink and downlink needs to be further proof.

In this paper we make some analysis on the possible ways for the data forwarding in make before break solutions and give our proposals accordingly. 
2
Discussion
In current handover procedure, source eNB needs to start SN Status Transfer procedure to transfer the uplink/downlink PDCP SN and HFN status if data forwarding is performed. With SN Status Transfer procedure, the source eNB  will stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs towards the EPC. However, for make before break solution, the key point is that UE could continue its UL/DL transmission in the source eNB before it sent RRC connection reconfiguration complete message to the target cell. So, to support make before break solution, some modifications on current handover procedure is needed.
Two possible options are foreseen. One option is that source eNB starts data forwarding only after UE connected to the target eNB. The other option is source eNB continues the UL/DL data transmission after it sends handover command message and source eNB forwards the UL/DL PDCP SDU to the target at the same time. 
Option 1: Source eNB continues the UL/DL data transmission after it sends handover command message and starts data forwarding only after UE connected to the target eNB.

In this case, since the source eNB does not know when the UE has connected to the target eNB, indication from the target eNB or UE is needed. Considering the UE may lost connection with the source eNB,it is more reasonable to indicate the source through X2 interface. The procedure is depicted in figure 1,the steps that are different with current handover procedure are as follows:

1 After step 7, UL/DL data transmissions in source eNB continues.
2 After step 10, target eNB indicates to source eNB that UE has connected to the target through a new X2AP message. The source eNB then sends SN Status transfer message to target eNB and start data forwarding procedure.

From figure 1, it could be seen that there is still transmission interruption after UE connected to the target cell.i.e. from the time the target eNB receive RRC Connection Reconfiguration Complete message to the time the target eNB receive SN Status Transfer message and the forwarded PDCP SDU. For the case of SeNB change,the transmission interruption would be longer since Data Forwarding Request/SN Status Transfer messages between source SeNB and target SeNB have to be transferred by MeNB.

Besides, it is possible that UE lost connection with source eNB after it receives Handover Command message,which means there is no UL/DL data transmission in the source eNB during handover procedure.In this case,since the data transmission in target eNB is also delayed, this solution may introduce more transmission interruptions. 
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                                Figure 1 Procedure for option 1
 Option 2: Source eNB continues the UL/DL data transmission after it sends handover command message and source eNB forwards the UL/DL PDCP SDU to the target at the same time.
The possible procedure is as figure2 and the modifications on handover procedure are as follows:

1 After step 7, UL/DL data transmission in source eNB continues. At the same time, SeNB starts data forwarding  towards target eNB. The SeNB also needs to inform target eNB of the HFN/SN of the first forwarded DL PDCP SDU and also the HFN/SN of the first missing UL PDCP PDU. It is FFS whether SN STATUS TRANSFER message could be reused or a new X2 message should be introduced.
2 The target eNB buffers the UL/DL data and maintains the HFN/SN of each received UL PDCP SDU on the X2 interface.
3 After the target eNB receives the RRC connection complete message, for downlink, the target eNB could start data transmission based on the PDCP status report from UE and the HFN/SN sequence it maintained for each PDCP SDU forwarded from source eNB.
For uplink, the target eNB could know the uplink PDCP transmission status based on the uplink PDCP SDU transferred on the X2 interface and may inform UE, UE could start uplink transmission in the target. Target eNB could re-ordering the buffered UL PDCP SDU forwarded from the source eNB and the UL PDCU SDU received from UE and then  send to the S-GW..
From above description ,it could be seen that option 2 bring some complexity on eNB complexity.i.e. , it needs target eNB to maintain the HFN/SN of each  DL/UL PDCP SDU and needs to deduce the uplink PDCP transmission status in the source based on the data forwarded by source eNB. However, with this solution,the target eNB could start downlink data transmission as soon as UE connected to the target eNB, there is no data transmission interruption. Considering the aim of this WI is to decrease data transmission interruption brought by handover procedure, we prefer to adopt option 2. 
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                              Figure 2      Procedure for option 2
 Proposal 1: It is proposed for RAN3 to consider the two options on data forwarding and have an agreement on which one should be adopted.
3
Conclusion
In this document, two options are listed on how to perform data forwarding for make before break solution. We have the following proposal:
Proposal 1: It is proposed for RAN3 to consider the two options on data forwarding and have an agreement on which on should be adopted.
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