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Introduction
The new work item on further mobility enhancements in LTE was agreed in [1]. In order to minimize service interruption the solution which is maintaining source eNB connection during handover needs to be evaluated. This paper provides the analysis on the issues and possible enhanced solution especially for DC and CA scenarios from RAN3 point of view.
Discussion
The basic idea of maintaining source eNB connection during handover is to maintain transmission of user data from the source cell during handover procedure. As shown in the Figure 1, the user data transmission is still kept in source eNB even after Step 4 (handover command). 


Figure 1: Overview procedure of maintaining source eNB connection during handover
During the existing handover procedure, the SN Status Transfer procedure and data forwarding can be sent followed RRC Connection Reconfiguration message. The SN STATUS TRANSFER message to the target eNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RABs for which PDCP status preservation applies (i.e. for RLC AM). The detailed information is shown as Table 1.
Table 1. Detailed information in the SN STATUS TRANSFER message
	Receive Status Of UL PDCP SDUs
	Status of the out of sequence UL SDUs that the UE needs to retransmit in the target cell.


	UL COUNT Value
	PDCP-SN and Hyper Frame Number of the first missing UL SDU 


	DL COUNT Value
	the next PDCP SN that the target eNB shall assign to new SDUs for DL PDCP SDU




Based on the Table 1, the Receive Status Of UL PDCP SDUs, UL COUNT Value and DL COUNT Value can only be generated after the source eNB stopping the data transmission.
Observation 1: The existing SN Status Transfer procedure and data forwarding can only be performed after source eNB stopping data transmission.
As proposed in [2], the data transmission in the source eNB is stopped upon the UE performing successful RACH at the target eNB. The accurate time point of stopping data transmission needs further discussion in RAN2. However, based on the observation 1, i.e. the SN Status Transfer and data forwarding can only be performed after source eNB stopping data transmission, the data interruption is still there as shown in the Figure 2. 
[image: ]
Figure 2: Data Interruption of maintaining source eNB connection during handover
The data interruption is caused by transmission of SN Status Transfer procedure and data forwarding. The delay can be several ten milliseconds which depend on backhaul. Currently random access and data forwarding are performed in parallel. This means only enhancement in the air interface has no gain on reducing data interruption without considering enhancement in network side. Compared with traditional handover, the interruption occurs in the target eNB. Considering that generally the target cell has good signal strength and the interruption may cause significant user data throughput loss.
One possible solution that is not to restrict that the source connection is always released at the time of RACH success and allowing simultaneous data transmission in source and target sides during and even after handover can solve the problem efficiently, seeing as below:
[image: ]
Figure 3: Simultaneous data transmission in source eNB and target eNB
Moreover, similar arguments as discussed in DC [3] are also applicable in this case, i.e., (1) should spare resources: when retransmissions are ongoing for an RLC PDU, it would be best to finish transmitting that RLC PDU instead of starting from scratch in the new cell. Similarly, if segments of a PDCP PDU have already been transmitted in the old cell, it would be best to transmit the last segments as well. (2) fast: the retransmissions should be performed as quick as possible. Therefore, we suggest:
[bookmark: OLE_LINK161][bookmark: OLE_LINK162]Proposal 1: Remove the restriction that the connection with the source eNB is always released at the time of RACH success and allow simultaneous data transmission in the source and target sides.
One possible solution to support of simultaneous data transmission in the SeNB and TeNB after handover is performed which is similar as dual connectivity. The source eNB could offload the buffered data to the target eNB while keeping data transmission from/to the UE until there is no buffered data at all in the source eNB side. In this solution, the SN Status Transfer and data forwarding are not needed. The data interruption may be reduced to be ‘zero’.


Figure 4: New Solution: Simultaneous data transmission in the SeNB and TeNB
Proposal 2: It is kindly asked RAN3 to discuss the solution as “simultaneous data transmission in the SeNB and TeNB”.
Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: Don’t restrict that the source connection is always released at the time of RACH success and allow simultaneous data transmission in the source and target sides.
Proposal 2: It is kindly asked RAN3 to consider the solution as “simultaneous data transmission in the SeNB and TeNB”.
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