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1．Introduction
In the downlink, the re-ordering function at the UE PDCP layer guarantees in-sequence delivery of downlink PDCP SDUs has been agreed in the RAN2 #58 meeting [1]. As a result, PDCP Sequence number based data forwarding was agreed as a starting point. RAN2 was discussing this at their meeting in June. As a result an LS [5] has been sent to RAN3 that will be presented in Athens, RAN2 requests RAN3 to decide on a mechanism to forward the next DL PDCP SN to the target eNB. 
This contribution discusses how the target eNB gets the PDCP SN from X2 to send in-sequence delivery of downlink PDCP SDUs to UE.
2．Discussion
In current inter-eNB HO procedure just after path switch at serving SAE GW , it  is high possibility that U-plane packets via S1 arrives to target-eNB earlier than the ones via X2 forwarding. But for in-sequence delivery, the target NB must send the S1 user data after sending the X2 forwarding user data to UE. In addition, the target eNB needs to set PDCP SN according to transferred PDCP SN from source eNB[2]. 
If there is no forwarded data from the source eNB, that when the target eNB shall start sending the user data received via S1 to UE and how to set the PDCP SN of  user data from S1 is an issue.
2.1 Alternative Solutions
2.1.1 Alt1: Timer based solution
In this solution [3], [4], the timer for S1 data sending is set in the target eNB when the target eNB received the HO Confirm from UE. If there are user data received via X2, the target eNB sends these data to UE firstly until the timer expired. The target eNB shall not be allowed to send the data received from S1 till the timer expired even though there are no user data received from X2 anymore. 
Pros: Simple
Cons: 1) If there are no data and the PDCP SN reference forwarded to the target eNB, it is difficult for the target eNB to autonomously set the value offset of PDCP SN which may causes the conflict of PDCP SN within UE.
2) And the value of the timer to set is also difficult. If the timer is short, possibly the target eNB has no enough time to send down all the user data forwarded from X2. If the timer is long, it is low efficient since the target eNB shall wait the timer expiring even when no user data from X2. 
2.1.2 Alt2: Special data packet based solution
In this solution, the Serving GW can construct a special data packet when it receives the HO Complete message. This special data packet will be sent to the source eNB to indicate no more user data from S1 to the source eNB, afterwards the source eNB constructs an special data packet sent to the target eNB which indicate there is no user data from X2. It can includes the PDCP SN of next sending data. When the target eNB receives the special data packet, it knows no more user data via X2, triggers sending of the user data from S1 and can set PDCP SN according to the retrieved PDCP SN reference from the special data packet..
Pros: Short reordering delay. It is higher efficient when no user data from X2. 
Cons:  1) An additional data packet forwarding via X2 when no user data. 

2) The user plan is unreliable. If the special data packet lost, the eNB don’t send the S1 data until the timer expiring. The timer is mentioned in above alt1. 
2.1.3 Alt3: Control Plane based solution
In this solution, the source eNB informs the target eNB about next data which shall be received by the UE by C-Plane message. The C-Plane message includes the GTP_U SN and PDCP SN of the next sending data which shall be received by the UE. 
When the source eNB receives the HO Request Ack from the target eNB, and decide to execute handover, then sends the C-Plane message (e.g the message can be named as Handover Commit) to the target eNB, i.e step 7a in the figure (refer Appendix). The source eNB knows the next sending data which shall be received by the UE.
The target eNB compares the GTP_U SN sent via X2 with the GTP_U SN from S1 user data, if be equivalent, it implies no user data via X2, then target eNB start to send the user data from S1 to UE. If the GTP_U SN less than GTP_U SN from S1, it shows there is user data via X2 and the difference between the two GTP_U SNs is the number of user data via X2. The PDCP SN is used for the target eNB to set the PDCP SN of the data from S1.
This method needs the Serving GW set GTP_U SN continuously when path switch on X2 HO. It is easy to achieve, for example, the PDN GW may allocate the GTP-U SN for continuity, even if HO cases with Serving GW is changed during HO as PDN GW does not change.  
Pros: 1) Short reordering delay. It is higher efficient when no user data from X2. 
2) The C-Plane message is more reliable than the the U-Plane data.
Cons: Additional C-Plane message needed.                                       
3．Conclusion and Proposal
Based on above analysis and the RAN2 decision in [5], it is proposed the alternative solution 3 shall be considered as a preferred one. 
· Transfer of PDCP SN and GTPU SN may be done by a control message over the X2 interface
· The source eNB sends the control message after receiving the HO Request Ack from the target eNB and deciding to handover.
· The target eNB set the PDCP SN of data sending to UE according to the PDCP SN in the control message
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                                                            figure:  intra-MME/SAE Gateway HO procedure 
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