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During RAN4#92 and RAN4#92bis progress was made on SFTD measurements measurements in NR-U Scenario B (between licensed E-UTRA PCell and unlicensed NR neighbour cell or PSCell). Particularly, the following agreements were captured in the ad hoc minutes from RAN4#92 [1] and WF from RAN4#92bis [4]:
EN-DC SFTD:
[bookmark: _Hlk23412972]Agreement [R4#92]: For EN-DC SFTD towards NR-U with LBT, a measurement period Tmeasure_SFTD1 = max(0.2,[5 + NLBT-fail] x SMTC period), where NLBT-fail is the number of SSBs (or DRSs) that have been blocked by LBT, is used.
Agreement [R4#92b]: For EN-DC SFTD towards NR-U with LBT
· NLBT-fail,max is the maximum value of NLBT-fail (i.e., NLBT-fail≤NLBT-fail,max)
· NLBT-fail,max depends on SMTC period and DRX cycle
· Upon exceeding NLBT-fail,max, the UE terminates the SFTD measurement
Agreement [R4#92]: Extension of SFTD measurement time when PSCell changes without changing carrier frequency to be similar to the described way in clause 8.17.2 of TS 36.133
Agreement [R4#92]: For EN-DC SFTD towards NR-U with LBT, SFTD measurement accuracy under LBT shall be safe-guarded by limiting the time between acquisition of PCell timing and acquisition of PSCell timing used when estimating SFTD. One option may e.g. be to request that |t1-t2| < SMTC period, another to request that |t1-t2| < max(0.2, 5xSMTC period).
Inter-RAT SFTD:
Agreement [R4#92]: RAN4 shall further discuss how to capture measurement delay requirements for inter-RAT SFTD towards NR-U under LBT
Agreement [R4#92b]: 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
In this contribution we are further discussing maximum value of NLBT-fail, maximum value of |t1-t2|, as well as delay requirements for inter-RAT SFTD towards NR-U under LBT.
Discussion
The outstanding issues after RAN4#92bis are as follows.
For EN-DC SFTD, it was agreed at RAN4#92 that the time difference measurement accuracy under LBT shall be safe-guarded. Details are still to be agreed. 
At RAN4#92bis it was agreed that NLBT-fail,max depends on SMTC period and DRX cycle. The values are still to be agreed.
For inter-RAT SFTD, it was agreed at RAN4#92bis that the search conducted by the UE shall be capped to some maximum time to prevent the UE from searching indefinitely should a measurement configuration message with deactivation of SFTD measurements be lost. The details are still to be agreed.
EN-DC SFTD: Safe-guarding time difference measurement accuracy under LBT
The rationale for safe-guarding the time difference measurement accuracy has already been described in our earlier contribution [2]. It can be achieved in different ways, either explicitly via a statement in the specification on that timing fixes for PCell at time t1 and PSCell at time t2 shall fulfill |t1-t2| < max(40ms, SMTC period), or implicitly via a test case where the timing of the PSCell is modified during time of consecutive LBT failures that overlaps with the start of the SFTD measurement period, and where it is checked that the reported SFTD is according to the modified timing and not according to the timing before the consecutive LBT failures.
Our preference is to go for an explicit statement aiding the design rather than implicitly enforcing a certain UE behaviour via testing. Hence we propose to add wording to the specification about maximum time period between any two fixes of PCell and PSCell frame timing. 
Proposal 1: For EN-DC SFTD, add specification text on that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
EN-DC SFTD: Values for NLBT-fail,max
[bookmark: _Hlk23412934]Missed opportunities to carry out time difference measurements between PCell and PSCell reflects that the UE has been blocked by LBT failure from tracking the PSCell. As it is an intra-frequency measurement, we propose to align NLBT-fail,max with corresponding maximum values for LBT failures for other intra-frequency measurements.
Proposal 2: For EN-DC SFTD, the maximum number of LBT failures during a measurement, NLBT-fail,max, is based on the corresponding thresholds for intra-frequency measurements, and e.g. defined as follows:
	Condition
	NLBT-fail,max

	max(TDRX,TSMTC)≤40
	[7]

	40<max(TDRX,TSMTC)≤320
	[5]

	TDRX > 320
	[3]



Inter-RAT SFTD: Maximum search time
Regarding the maximum search time for Inter-RAT SFTD from E-UTRA PCell towards NR neighbour cell, the existing baseline requirements are as follows (TS 36.133 clause 8.1.2.4.25.2):
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.
As previously described in [2] and [3], the inter-RAT SFTD offers challenges in that the UE behaviour with respect to search pattern is unknown, and due to that the timing of the NR neighbour cell is unknown, the UE cannot determine whether a failed detection depends on a LBT failure. Hence the maximum time a UE is to search cannot be based on counting the number of LBT failures as otherwise used in scenarios where the UE has synchronized to the NR-U cell. 
We propose a simple solution that is based on the baseline requirement: If after some multiple of the baseline search time the UE has not found any cell, it abandons the search. Hence we propose the following:
Proposal 3: For inter-RAT SFTD, upon expiry of Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1 the UE abandons the measurement. 
Testing of inter-RAT SFTD core requirement 
Related to the discussion above, testing of the delay requirement for inter-RAT SFTD is complicated by that the UE search pattern is unknown. The search pattern is up to UE implementation, and chipset vendors can optimize the search based on their respective architectures and designs. We do not want to change this, and therefore suggest that the time delay requirement is formulated in a manner that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively transmitted SSBs; see Figure 1. The values of X and Y depend on the configuration in use, and further need to take into account that the UE’s search pattern may not be aligned with the start of the period with consecutively transmitted SSBs.



[bookmark: _Ref21014766][bookmark: _Ref21014762]Figure 1: Proposed approach for inter-RAT SFTD delay requirement under LBT.

Proposal 4: For inter-RAT SFTD, the reporting delay requirement is based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively transmitted SSBs. Values of X and Y depend on the configuration in use, and are for further investigation.
Summary and Conclusion
In this contribution we have addressed the outstanding issues for SFTD measurements in NR-U scenario B. The following proposals are made.
Proposal 1: For EN-DC SFTD, add specification text on that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
Proposal 2: For EN-DC SFTD, the maximum number of LBT failures during a measurement, NLBT-fail,max, is based on the corresponding thresholds for intra-frequency measurements, and e.g. defined as follows:
	Condition
	NLBT-fail,max

	max(TDRX,TSMTC)≤40
	[7]

	40<max(TDRX,TSMTC)≤320
	[5]

	TDRX > 320
	[3]



Proposal 3: For inter-RAT SFTD, upon expiry of Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1 the UE abandons the measurement. 
Proposal 4: For inter-RAT SFTD, the reporting delay requirement is based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively transmitted SSBs. Values of X and Y depend on the configuration in use, and are for further investigation.
Other companies’ views are welcome.
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