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1 Introduction

In RAN Plenary#78 meeting, the 0ms interruption time for satisfying IMT-2020 submission was discussed, and one way forward was endorsed accordingly [1]. Based on the way forward, RAN2 was tasked to evaluate whether the 0ms interruption time could be satisfied with current NR design, and the results should be reported to RAN#79 meeting.

	· RAN#78 to task RAN2 to investigate how the IMT-2020 requirement on 0ms handover interruption requirement can be addressed for LTE and NR within the Rel-15 time frame.
· RAN2 to report to RAN#79
· First step is to study if the IMT-2020 requirement can be achieved with existing LTE specs, and with developing NR specs.
· If conclusion of first step is 'no', then consider what can be done in Rel-15 in order to meet it.
· Plan within RAN2:

· Kick off email discussion to progress this topic up to RAN2#101 (ZTE to lead)
· Joint LTE/NR agenda item at RAN2#101 to handle outcome of email discussion and conclude what to report to RAN#79.


And one email discussion was triggered for handling main concerns to satisfy the requirements[2]. In this contribution, we try to discuss the assumption of R15 specifications for 0ms interruption further and provide what we need to finish in the remaining time.
2 Discussion

In EN-DC designed in TS 37.340, there are three handover cases defined as follows:

· Inter-Master Node handover with/without Secondary Node change
· Master Node to eNB/gNB Change
· eNB/gNB to Master Node change
For inter-MN handover with/without SN change, the current handover procedure is provided as Figure 1. Based on the procedure, the interruption comes from step 6 RRCConnectionReconfiguration received from the source MN to step 8 RRCConnectionReconfigurationComplete sent to the target MN. And as mentioned in the email discussion, with the introduction of MBB (Make-Before-Break) and RACHless, 0ms could be reached with some assumptions as follows.
	Component/ Step
	Description
	Time (ms)
	            Handled by

	7
	RRC Connection Reconfiguration Incl. mobilityControlInfo
	15
	MBB

	8
	SN Status Transfer
	0
	Assumption

	9.1
	Target cell search
	0
	Assumption

	9.2
	UE processing time for RF/baseband re-tuning, security update
	20
	Assumed to be 0ms for intra-freq

	9.3
	Delay to acquire first available PRACH in target eNB
	0.5/2.5
	RACHless

	9.4
	PRACH preamble transmission
	1
	RACHless

	10
	UL Allocation + TA for UE
	3/5
	RACHless

	11
	UE sends RRC Connection Reconfiguration Complete
	6
	RACHless(Note)

	
	Minimum/Typical Total delay [ms] 
	45.5/49.5
	


Note: One issue is observed for this step, and discussed in details in another contribution [3]
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Figure 1. Inter-MN HO procedure.

Observation 1: For inter-MN handover with/without SN change case, 0ms interruption time could be satisfied with some assumptions.

For MN to eNB and eNB to MN handover cases in EN-DC, the situation is quite similar as inter-MN HO with/without SN change, therefore,
Observation 2: For MN to eNB and eNB to MN handover cases in EN-DC, 0ms interruption time could be satisfied with some assumptions.

For MN to gNB and gNB to MN handover cases in EN-DC, since in our understanding the gNB will not be deployed in co-channel, at least the RF retuning is needed. However, these two handover cases althgou mentioned in TS37.340, but they are quite similar as inter-RAT handover. Therefore, 0ms interruption time is not required.

Proposal 1: For MN to gNB and gNB to MN handover cases in TS 37.340, satisfying 0ms interruption time is not required.

3 Conclusions:

In this contribution, we discussed the handover cases listed in EN-DC specifications, and the following observations and proposals are provided:
Observation 1: For inter-MN handover with/without SN change case, 0ms interruption time could be satisfied with some assumptions.

Observation 2: For MN to eNB and eNB to MN handover cases in EN-DC, 0ms interruption time could be satisfied with some assumptions.

Proposal 1: For MN to gNB and gNB to MN handover cases in TS 37.340, satisfying 0ms interruption time is not required.
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