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1. Introduction
In RAN4#86 a CR covering requirements for handover from NR to LTE was endorsed[1]; NR to LTE handover is a very similar procedure to LTE to LTE handover and the main outstanding discussion is on whether an additional margin is needed for implementation issues such as L1 protocol software download. This is reflected in the interruption requirement which is
Tinterrupt = Tsearch + TIU + [TBD] ms
It was also discussed in RAN4#86 that additional delays could be reflected in the handover delay rather than the interruption time:

Ericsson: if there is additional delay, it is better to do it before interruption. We do not need to do it in the interruption part.


Qualcomm: Discuss it further

2. Discussion

We begin by reviewing existing interRAT handover requirements for handover between UTRA and LTE when the issue of protocol download for interRAT handover was first discussed
36.133 and 36.331 (handover from LTE To UTRA)
An RRC procedure delay of 50ms is specified in 36.133

(36.133)

5.3.1
E-UTRAN - UTRAN FDD Handover

5.3.1.1
Introduction

The purpose of inter-RAT handover from E-UTRAN to UTRAN FDD is to change the radio access mode from E-UTRAN to UTRAN FDD. The handover procedure is initiated from E-UTRAN with a RRC message that implies a hard handover as described in TS 36.331 [2].
5.3.1.1.1
Handover delay

When the UE receives a RRC message implying handover to UTRAN the UE shall be ready to start the transmission of the new UTRA uplink DPCCH within Dhandover seconds from the end of the last E-UTRAN TTI containing the RRC MOBILITY FROM E-UTRA command.

where:

-
Dhandover equals the RRC procedure delay, which is 50 ms plus the interruption time stated in clause 5.3.1.1.2.

(36.331)
	Handover from E-UTRA
	MobilityFromEUTRACommand
	
	NA
	The performance of this procedure is specified in [16]


25.133 and 25.331 (handover from LTE To UTRA)
RRC procedure delay of 50ms is 

5.4a.2.1
Handover delay

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND message, the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command, where:

-
Dhandover equals the maximum RRC procedure delay defined plus the interruption time stated in section 5.4a.2.2.

The UE shall process the RRC procedures for the RRC HANDOVER FROM UTRAN COMMAND within 50 ms, which is noted as RRC procedure delay.

(25.331)
	Inter-RAT handover from UTRAN
	HANDOVER FROM UTRAN COMMAND
	HANDOVER FROM UTRAN FAILURE
	NA
	NA
	The performance of this procedure is specified in [19] and [20].


An RRC procedure delay of 50ms is specified in 36.133

NR to LTE interRAT handover
For the NR to LTE interRAT handover, we expect a similar approach should be followed. Specifically, we think it is important that software downloading is not performed during the interruption period, but rather is a preparation activity that is performed after the handover command is received but before the interruption phase of the handover starts

Proposal 1: For NR to LTE handover, Tinterrupt = Tsearch + TIU + 20 ms
Proposal 2: Additional margin for implementation of interRAT handover is allowed in handover delay
Regarding the suitable additional margin, the RRC procedure delay for intra LTE mobility is specified by RAN2 as 15 subframes
	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15


From this we can observe that for WCDMA to LTE handover, the additional margin that has been allowed is 50-15=35ms. This should be an upper limit for the additional margin that is used for NR 

Our assumption is that similarly to 25.133 and 36.133, RAN2 will not specify RRC procedure delay for interRAT handover and will reference 38.133.

Proposal 3: RAN4 should discuss the additional margin (on top of the RRC procedure delay for NR-NR handover which will be specified by RAN2) for the RRC procedure delay for interRAT handover from NR to LTE
Proposal 4: The additional margin should not exceed 35ms
3. Conclusion

Proposal 1: For NR to LTE handover, Tinterrupt = Tsearch + TIU + 20 ms
Proposal 2: Additional margin for implementation of interRAT handover is allowed in handover delay

Proposal 3: RAN4 should discuss the additional margin (on top of the RRC procedure delay for NR-NR handover which will be specified by RAN2) for the RRC procedure delay for interRAT handover from NR to LTE
Proposal 4: The additional margin should not exceed 35ms
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