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1	Introduction
[bookmark: _GoBack]The inter-RAT SFTD measurements towards NR-U were discussed in last meeting and some agreements were reached. Still, there are pending issues which need to be cleared such as the termination of the measurement and the measurement delay requirement. This paper discusses these two issues based on agreements from the last meeting.
2	Termination of Inter-RAT SFTD measurement
In RAN4 92b [1], the following agreement is made:
	Agreement:
For inter-RAT SFTD towards NR-U with LBT, the UE shall continue to search for a cell until whichever comes first of: 
(a) a cell is found whereby SFTD is reported (as it is in Rel-15)
(b) the SFTD measurement is deconfigured by MeNB (as it is in Rel-15)
(c) the PCell is changed (as it is in Rel-15)
(d) a maximum allowed time (which is FFS) expires


For termination condition (a), (b) and (c), the PCell will know that the UE terminates SFTD measurement. If the UE terminates SFTD measurement upon expiry of a timer according to termination condition (d), the base station is unaware of it unless an explicit report. 
If the UE terminates SFTD measurement upon expiry of a timer according to termination condition (d), the base station is unaware of it unless an explicit report.
Since the SFTD measurement is event based (triggered and configured by network), the network needs to know if the UE is still conducting the measurement or has terminated it. If the UE terminates the measurement procedure, the network can re-configure the measurement if SFTD is still of interest to the network.
If the UE terminates SFTD measurement upon expiry of a timer according to termination condition (d), the UE shall report it to PCell explicitly. 
3	Delay requirement on Inter-RAT SFTD measurement
Due to the complication of inter-RAT SFTD measurement towards NR-U, which is subject to LBT impact, companies provided their views during RAN4 92b meeting. One proposal [3] was that the UE should report inter-RAT SFTD measurement X ms after the start of a period with Y consecutively transmitted SSBs. This is one possible way to define the measurement delay requirement, but the value of Y might be hard to determine. Y can’t be too large, resulting in low probability for the base station to transmit that many consecutive SSBs successfully (especially when the channel occupancy is high). On the other hand, if Y is small, then a full search of all possible SSB positions can’t be guaranteed, especially considering that different UEs may have different search patterns, which is unknown to the base station.
The optimal value of Y depend on the current channel occupancy and UE search patterns, thus may be hard to determine.
Based on this observation, another approach can be studied which is to relax the SFTD measurement delay requirement in TS 36.133 [2] for NR in licensed bands. In sub-clause 8.1.2.4.25.2 of 36.133, the requirements for inter-RAT SFTD measurements are as follows:
	When no MCG DRX is used, the UE shall be capable of determining SFTD within a physical layer measurement period of Tmeasure_SFTD1 as follows:
-	For SFTD measurements without measurement gaps, and without additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [14] SMTC periods
-	For NR carrier in FR2: Tmeasure_SFTD1 = [112] SMTC periods
-	For SFTD measurements in measurement gaps, and without additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × 8 × max(MGRP, SMTC period)]
-	For NR carrier in FR2: Tmeasure_SFTD1 = [Nfreq × 64 × max(MGRP, SMTC period)]
-	For SFTD measurements without measurement gaps, and with additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [19] SMTC periods
-	For NR carrier in FR2: Tmeasure_SFTD1 = [152] SMTC periods
-	For SFTD measurements in measurement gaps, and with additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × 13 × max(MGRP, SMTC period)]
-	For NR carrier in FR2: Tmeasure_SFTD1 = [Nfreq × 104 × max(MGRP, SMTC period)]
where Nfreq is the number of carriers monitored in measurement gaps.
When MCG DRX is used, the same Tmeasure_SFTD1 as for non-DRX applies, but the reporting delay depends on the DRX cycle length in use.


Another drawback of the requirements suggested in [3] is that the UE is unaware of whether or when the base station transmits Y consecutive SSBs. Comparatively, if the delay requirements are relaxed based on 36.133, the UE would know if it meets the requirements or not, thus could be helpful for implementation. 
The UE would not know whether or when the base station transmits a certain number of consecutive SSBs.
Based on the above observations, it’s suggested that RAN4 at least not preclude the possibility of relaxing the requirements based on 36.133.
RAN4 studies the possibility to define SFTD measurement delay requirement towards NR-U by relaxing the existing measurement delay requirement for NR licensed band in 36.133.
4	Conclusion
1. If the UE terminates SFTD measurement upon expiry of a timer according to termination condition (d), the base station is unaware of it unless an explicit report.
Proposal 1: If the UE terminates SFTD measurement upon expiry of a timer according to termination condition (d), the UE shall report it to PCell explicitly.
The optimal value of Y depend on the current channel occupancy and UE search patterns, thus may be hard to determine.
The UE would not know whether or when the base station transmits a certain number of consecutive SSBs.
Proposal 2: RAN4 studies the possibility to define SFTD measurement delay requirement towards NR-U by relaxing the existing measurement delay requirement for NR licensed band in 36.133.
References
[1] [bookmark: _Ref2843888]R4-1912846, WF on RRM Requirements for NR-U. 
[2] 3GPP TS 36.133 E-UTRA; Requirements for support of radio resource management.
[3] R4-1912380, SFTD for NR-U scenario B, Ericsson.
[4] 
