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1. Introduction
A way forward was agreed for SA NR requirements in [1]. Handover requirements are needed both for NR-NR mobility and NR-LTE mobility. In this contribution we discuss NR-LTE handover requirements.
2. Discussion

The basic procedure of handover from NR to LTE is the same as LTE to LTE handover. The UE will be provided with a handover command which contains the necessary parameters to access the LTE cell and continue with the connection without decoding system information (which for an LTE target cell could take a second or longer). The parameters are provided from the target eNB to the source gNB. The UE will not be provided with the system frame number (SFN) of the target cell. The UE is able to make PRACH access to the target cell without knowledge of SFN, but needs to decode SFN from the target cell MIB before HARQ processing can be started (which is not within the RAN4 definition of handover).
Observation 1 : NR to LTE handover involves a similar procedure from UE perspective to LTE to LTE handover.

In release 14, RAN2 specified RACHless and make-before-break (MBB) handover, with corresponding requirements in RAN4. Since MBB handover is only for LTE intrafrequency cases, it is not relevant for NR to LTE cases. RACHless handover to LTE could be considered from a technical point of view, at any rate it is a RAN2 decision whether to specify RACHless handover for NR to LTE. For now, the need to develop normal handover requirements is clear.
Proposal 1: RAN4 starts with specification of requirements for normal NR to LTE handover, and additionally specifies RACHless handover depending on RAN2 outcome.
In RAN4 NR AH#1801, a way forward on handover was agreed [2] which provides the following framework

	· Handover delay and interruption time should be defined
· Handover delay Dhandover is defined from the time when the UE receives a RRC message implying handover to the time when UE shall be ready to start the transmission of the new uplink PRACH channel:
· 
Dhandover = TRRC_procedure_delay + Tinterruption
· Where:
· TRRC_procedure_delay: it is the RRC procedure delay defined TS 38.331
· Tinterruption: it is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding TRRC_procedure_delay.
…

Tinterrupt shall be defined in TS38.133 

Tinterrupt = Tsearch + TIU + Tprocessing_NR2LTE ms
Where: 

Tsearch: is the time for PSS/SSS detection, which is 0 for known cell and 80ms for unknown cell provided that the signal quality is sufficient for successful cell detection on the first attempt 
TIU: is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30ms. 
Tprocessing_NR2LTE: is the UE processing time, which can be up to [TBD]ms.


As can be seen, the main open items are Tprocessing_NR2LTE: and RRC procedure delay, which in this case is the one specified in 38.331 as the RRC handover command is sent using a different RAT (NR).Hence the RRC procedure delay (including physical layer decoding of the command etc) may be different and will be specified in  the relevant RRC procedure delay section from RAN2 NR specifications (38.331). So far RAN2 has not completed this part.
Table 11.2-1: UE performance requirements for RRC procedures for UEs 

	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration


	RRCReconfiguration
	RRCReconfigurationComplete
	X
	


At any rate, in LTE specifications RAN4 does not directly specify a value for RRC procedure delay and it would be reasonable to follow the same approach for NR-LTE handover
Proposal 2: RAN4 can reference RAN2 specifications and does not need to know the exact value for RRC procedure delay to complete work on NR-LTE handover
Tiu and Tsearch are already given in the way forward.The final area to consider is the value of Tprocessing_NR2LTE. Since this corresponds mostly to time to configure the LTE radio and acquire timing and the operation is not much different to an LTE interfrequency handover we propose to use the same value as for LTE to LTE handover, i.e. 20ms.
Proposal 3 : Tprocessing_NR2LTE is 20ms

3. Conclusion
In this contribution we make the following observations and proposal:
Observation 1 : NR to LTE handover involves a similar procedure from UE perspective to LTE to LTE handover.

Proposal 1: RAN4 starts with specification of requirements for normal NR to LTE handover, and additionally specifies RACHless handover depending on RAN2 outcome.
Proposal 2: RAN4 can reference RAN2 specifications and does not need to know the exact value for RRC procedure delay to complete work on NR-LTE handover

Proposal 3 : Tprocessing_NR2LTE is 20ms
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