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Introduction
This contribution focuses on the definition of interruption time during NR handover. It specifically focuses on the interruption uncertainty in acquiring the first available RACH occasion in the new cell.
Interruption Uncertainty in Acquiring First Available PRACH Occasion
In [1], interruption time is defined in the following way: “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.”
The interruption time shall be less than Tinterrupt, where,
	Tinterrupt = Tsearch + TIU + 20+ T∆ ms”  	(1)
In (1), “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 TS 38.211.”
Above equation suggests that, current RAN4 spec defines interruption uncertainty to be a function of RACH configuration periodicity.
Observation 1: Current RAN4 spec defines interruption uncertainty to be a function of RACH configuration periodicity.

Relationship between SSB to RACH Association Period and Interruption Uncertainty
The dependency of interruption uncertainty to acquire a PRACH occasion on PRACH configuration periodicity is compatible with LTE networks. However, in a multi-beam NR network, the “effective RACH periodicity” of a UE is defined by SSB-RACH occasion association period. This association period depends on several factors, e.g., RACH configuration periodicity, the number of SSBs that get mapped to one RACH occasion, etc. The detailed relationship between RACH configuration periodicity and SSB-RACH association period is defined in [3].
Observation 2: In a multi-beam NR network, the “effective RACH periodicity” of a UE is defined by SSB-RACH occasion association period. This association period depends on several factors, e.g., RACH configuration periodicity, the number of SSBs that get mapped to one RACH occasion, etc.
Figure 1 focuses on a simple scenario where network transmits two SSBs and one SSB gets mapped to one PRACH occasion. In this scenario, figure 1 shows the relationship between RACH configuration periodicity and SSB-RACH occasion association period.
Hence, NR should define interruption uncertainty to acquire a PRACH occasion as a function of the SSB-RACH association period. 
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Figure 1: SSB to RACH occasion association period with two SSBs, two RACH occasions and one-to-one mapping between SSB and RACH occasion

Proposal 1: The interruption uncertainty to acquire a PRACH occasion during handover scenarios should be defined as a function of the SSB to RACH occasion association period.
· The associated CR is included in R4-1904663.
Note that, as mentioned in [3], the value of SSB to RACH association period is upper bounded by 160 ms.  
Conclusion
Observation 1: Current RAN4 spec defines interruption uncertainty to be a function of RACH configuration periodicity.
Observation 2: In a multi-beam NR network, the “effective RACH periodicity” of a UE is defined by SSB-RACH occasion association period. This association period depends on several factors, e.g., RACH configuration periodicity, the number of SSBs that get mapped to one RACH occasion, etc.
Proposal 1: The interruption uncertainty to acquire a PRACH occasion during handover scenarios should be defined as a function of the SSB to RACH occasion association period.
· [bookmark: _GoBack]The associated CR is included in R4-1904663.
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