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In the RAN #71 meeting, a proposed WID [1] titled “Further mobility enhancements in LTE” was approved. The objectives of this WI are followings:
The main objectives of this work item are to do the following enhancements:
	- To study following aspects and specified identified solution(s) to minimize service interruption in mobility 	events for both ideal and non-ideal backhaul scenarios, including [RAN2/RAN3]:
		-- Make before break for mobility event e.g. handover in case of DC and CA or SCG change 
		-- Potentially down select between solution 1(RACH-less handover) and solution 2 (Maintaining 		Source eNB Connection during Handover) in section 8.3 of TR 36.881v050.
Feasibility of simultaneous TX/RX on the same frequency is subject to RAN4.
The Work Item should consider both FDD and TDD.

In this contribution, we further discuss details of solution 2 (Maintaining Source eNB Connection during Handover) and propose a potential solution to minimize service interruption time and handover latency.

Discussion
In legacy handover as specified in TS 36.300 and TS 36.331, once UE receives RRC Connection Reconfiguration message including mobilityControlInfo, UE resets MAC and re-establishes PDCP so that communication with source eNB is stopped.  Service interruption will happen until the UE receives the first packet from target eNB.
As already specified in TR 36.881 [2], solution 2 can reduce service interruption during handover by maintaining the connection to the source eNB until handover is completed at the target eNB. In order to minimize handover latency in solution 2, like RACH-less HO, we suggest that UE does not perform RACH procedure in Phase II and III and instead uses the pre-defined UL grant to send RRC Connection Reconfiguration Complete message to target eNB. The pre-defined UL grant can be kept valid within a period of time, starting from the time when the UE achieves synchronization with the target cell.
As further optimized in RACH-less HO, we can consider the omission of RACH procedure in order to reduce handover latency. Eliminating RACH delay in phase II and III can reduce handover latency. We assume that open issues in RACH-less HO (e.g. how to obtain target cell TA, initial PUSCH power control to send RRC Connection Reconfiguration Complete message) will be resolved.
Proposal: Skipping RACH as an add-on feature to solution 2 should be considered for handover latency reduction if open issues in RACH-less HO are resolved.


Figure 1. Handover execution procedure for Solution 2

Detail HO procedure for solution 2 is shown in Figure 1. A UL grant generated by Target eNB is included in Handover Request Ack. The UL grant included in RRConnectionReconfiguration message is used for handover command response (to send RRC Connection Reconfiguration Complete message). After receiving the RRC Connection Reconfiguration message including the mobilityControlInformation, UE does not detach connection with source eNB and starts synchronizing to target eNB. According to the pre-allocated UL grant, UE sends RRC Connection Reconfiguration Complete message masked by C-RNTI to confirm the handover via pre-allocated UL grant and detaches connection with source eNB. The target eNB verifies the C-RNTI sent in the RRCConnectionReconfigurationComplete message and can begin sending data to the UE. The source eNB sends the SN STATUS TRANSFER message to the target eNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status. By sending the UE CONTEXT RELEASE message, the target eNB informs success of HO to source eNB and triggers the release of resources by the source eNB.

Conclusion
Proposal: Skipping RACH as an add-on feature to solution 2 should be considered for handover latency reduction if open issues in RACH-less HO are resolved.
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