[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #89	R4-1815590
Spokane, USA, 12-16 November, 2018

[bookmark: _Hlk523902040]Title: 					Side condition for FR2 handover
Source: 	Ericsson
Agenda item:	7.11.5.2
Document for:	Discussion
Introduction
Requirements were agreed in RAN4#88 for FR2 handover. An example is shown below. As we discussed in RAN4#88bis, Tsearch applies for all FR2 handovers, and there is no concept of a known cell, as there is for handover to FR1 target cells. One consequence is that there is a highlighted side condition that the “signal quality is sufficient for successful cell detection on the first attempt” as highlighted. One concern is that the conditions for “detection on the first attempt” are not well defined, either in handover requirements, or implied by any other requirement in 38.133.
	[bookmark: _Toc526331616]6.1.1.4	NR FR2- NR FR2 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR2 cell to NR FR2 cell.
[bookmark: _Toc526331617]6.1.1.4.1	Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 38.331 [2].
When the UE receives a RRC message implying handover 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 to be defined in clause 12 in TS 38.331 [2] plus the interruption time stated in clause 6.1.1.4.2.
[bookmark: _Toc526331618]6.1.1.4.2	Interruption time
The interruption time 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 the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing+ T∆ ms
Where:
Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is an intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [8* Trs + 2] ms. If the target cell is an inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [8*3* Trs + 2] ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = [1]* Trs.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of [6].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell prior to or in the handover command, otherwise the requirement in this section is applied with Trs=5ms unless the SSB transmission periodicity is not 5ms. If UE is provided with both SMTC configuration and SSB transmission periodicity the requirement shall be based on SMTC periodicity.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
NOTE 2:	Void




Observation 1 : The condition in which a cell should be detected on the first attempt is not specified either in handover requirements or implied by other requirements in 38.133
Discussion
Observation 1 is valid for both FR2 handover, and for handover to unknown target cells in FR1. For FR2 handover, our view is that the issue is more significant. For blind handovers, it is unlikely that the gNB would issue a blind handover command unless it is confident that the handover will succeed, based on other information. Such information could be, for instance, knowledge that the coverage of the target cell is collocated with the serving cell, or some other cell that the UE is known to be in coverage of. For an FR2 handover, there can be no such assumption, since any handover will include the Tsearch time.
In RAN4#89bis, we attempted to clarify  the FR2 handover requirement by deleting the “signal quality is sufficient for successful cell detection on the first attempt” condition, but this was not agreeable from a UE perspective. Understandably, UE vendors had concern about the case where the search could not reasonably be completed in a single attempt. On the other hand, this also illustrates our concern with the handover requirements as they are currently specified. It would be perfectly valid to search for the target cell only once (for example using all RX beam directions) before concluding that the handover has failed, and not making further effort to find the target cell.
Based on the importance of the non-blind handover, we think it is therefore necessary to specify more precisely a condition in which the handover requirement can be expected to be met.
Proposal 1: The condition for handover requirement being met with Tsearch delay is specified more precisely than “signal quality is sufficient for successful cell detection on the first attempt”
Regarding the suitable side condition we are open to discussion, but we think that specifying Es/Iot≥-3dB would be reasonable, given that companies saw that between 1 and 3 attempts are needed at Es/Iot in  the simulation campaign. Considering that hysteresis in intra-frequency handover means that the target cell is typically stronger than the serving cell (e.g. 1dB), such side condition should also be reasonable for the needs of the system,
Proposal 2: Es/Iot ≥-3dB is specified as the side condition.

Conclusion
Proposal 1: The condition for handover requirement being met with Tsearch delay is specified more precisely than “signal quality is sufficient for successful cell detection on the first attempt”
Proposal 2: Es/Iot ≥-3dB is specified as the side condition.
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