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1 Introduction

In RAN2#91bis meeting, improvements on LTE handover latency have been discussed [1, 2], and several contributions on this topic were provided on potential solutions [3-6]. After the meeting, further evaluation and corresponding solution discussion were triggered in email discussion [7]. 
In this contribution, we try to briefly discuss the issue based on the evaluation results in the email discussion, and provide the potential solution for handover latency optimization.

2 Discussion 
A simplified flow chart for LTE handover is shown in Figure 1. As is indicated in the figure, the handover is executed from step 7 to step 11, which means the date transmission is interrupted during this time period.
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Figure 1. Simplified handover procedure

Based on the email discussion, the latency for each step is shown in table 1 below. As indicated in the table, the total number for handover latency with some realistic assumption is 50ms. And within this period, synchronization and UL TA acquisition occupy 29ms, while UE processing and transmission for RRC Connection Reconfiguration as well as RRC Connection Reconfiguration Complete occupy 21ms. And neither one of this two part should be neglected when the optimization mechanism is discussed.
Observation 1: Both RACH procedure and RRC processing lead to the handover interruption time for data transmission.
Proposal 1: It’s proposed to optimize the handover execution procedure from RRC Connection Reconfiguration to RRC Connection Reconfiguration Complete.

	Steps
	Latency

	Step7: RRC Connection Reconfiguration
	15ms

	Step8: SN Status Transfer
	0ms

	Step9: Synchronization
	Step 9.1: Target cell search
	0ms

	
	Step 9.2: UE processing time for RF/baseband re-tuning
	20ms

	
	Step 9.3: Delay to acquire first available PRACH
	5ms

	
	Step 9.4: PRACH preamble transmission
	1ms

	Step10: UL Allocation + TA
	3ms

	Step11: RRC Connection Reconfiguration Complete
	6ms

	Total: 
	15ms+29ms+6ms=50ms


Table 1. Summary of latency for each step based on email discussion
From Table 1, it is clearly shown that the interruption time is caused by RRC Reconfiguration and synchronization in downlink and uplink, including MAC reset, RLC/PDCP reconfiguration, UE RF processing, baseband re-tuning, RACH, etc. 
As is mentioned in [6], if UE is allowed to continue data transmission with the source eNB during RRC Reconfiguration and downlink/uplink synchronization, the data interruption during handover can be completely eliminated. Even in a very short time period, dual connectivity link could be established between UE and source eNB/target eNB simultaneously.
At initial stage, the source cell at source eNB may add target cell as dual connectivity Scell. Then Source eNB could initiate handover procedure with target eNB as normal to switch the anchor of dual connectivity from source eNB to the target. After finishing the handover, the SeNB which is the source eNB could be released if needed. The brief procedure is indicated as follows.
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Proposal 2: It’s proposed to capture the handover latency optimization in the TR.
3 Conclusions:

In this contribution, the handover issues and corresponding optimizations are discussed and following proposals are provided:
Proposal 1: It’s proposed to optimize the handover execution procedure from RRC Connection Reconfiguration to RRC Connection Reconfiguration Complete.

Proposal 2: It’s proposed to capture the handover latency optimization in the TR.
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---------------------------------------------------------Text Proposal Started----------------------------------------------------------

8.X Handover latency reduction based on dual connectivity

At initial stage, the source cell at source eNB may add target cell as dual connectivity Scell. Then Source eNB could initiate handover procedure with target eNB as normal to switch the anchor of dual connectivity from source eNB to the target. After finishing the handover, the SeNB which is the source eNB could be released if needed.
---------------------------------------------------------Text Proposal Ended----------------------------------------------------------
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