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At RAN4#92 some progress was made on SFTD measurements measurements in Scenario B (between licensed E-UTRA PCell and unlicensed NR neighbour cell or PSCell). Particularly, the following agreements were captured in chairman’s notes as well as in the ad hoc minutes [1]:
Agreement: 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: 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: 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).
Agreement: RAN4 shall further discuss how to capture measurement delay requirements for inter-RAT SFTD towards NR-U under LBT
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
Maximum value of NLBT-fail
SFTD measurement between PCell and PSCell is a one time reporting, i.e., it is not periodic. The question is what the UE behaviour shall be in case PSCell gets blocked by LBT for an extended time. Some maximum cap of NLBT-fail may be considered, by which the UE can report unsuccessful SFTD to the PCell, and by which the PCell have to request SFTD again should it still be of interest.
Proposal 1: Introduce a maximum value for NLBT-fail. When reaching the maximum value, the UE terminates the SFTD measurement. A suitable maximum value, and whether it shall depend e.g. on SMTC period or DRX cycle, is for further investigation.
Maximum value of |t1-t2|
LBT will impact the NR PSCell where relevant signals for time tracking are transmitted according to an SMTC period. The corresponding signals for time tracking in the E-UTRA PCell are transmitted at 5ms periodicity and are not subjected to LBT. See background in [2]. 
Proposal 2: Time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
Inter-RAT SFTD towards NR-U under LBT
In case of inter-RAT SFTD, the UE does not know where in time to expect the SSB burst. Hence when searching for NR cells over all possible relative timings to the PCell within a SMTC period, the UE cannot tell whether a failed detection of an SSB depends on (a) the transmission of the SSB was blocked due to LBT, or (b) the UE is searching at the wrong timing, hence no SSB to detect. As the inter-RAT SFTD is based on a systematic search over all possible timings, broken down into processing chunks of 5ms at a time, LBT may pose a problem for the UE to determine when a full search has been conducted. 
In our previous contribution, [2], we proposed for this scenario that the UE shall search for the NR-U cell until the SFTD measurement either is successful or the SFTD measurement gets deactivated by PCell or by handover. In offline discussions during RAN4#92 one chipset vendor raised concern on that having the UE searching for a NR-U neighbour cell continuously poses a risk as a missed message carrying deactivation of SFTD would mean that the UE continues to search indefinitely. This would have a significant impact on the power consumption an thus is undesirable. To mitigate this risk, we propose that the UE implements a timer upon whose expirey the inter-RAT SFTD measurement can be terminated by the UE. The value of this timer shall preferrably be large enough to allow a number of full SFTD searches, but can be for further discussions.
Proposal 3: 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, (b) the SFTD measurement is deconfigured by MeNB, (c) the PCell is changed, or (d) a UE timer expires. A suitable UE timer value is for further investigation.
For delay requirement and associated testing, one complicating factor is that the SFTD search pattern used by UEs is not standardized, only the time a full search is allowed to take given the configuration in use. 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 latest X ms after the start of a period with Y consecutively transmitted SSBs. 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. See Figure 1.
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Proposal 4: The inter-RAT SFTD reporting delay requirement is based on that the UE shall be capable of reporting SFTD 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 outstanding issues for SFTD measurements in NR-U scenario B. The following proposals are made:
Proposal 1: Introduce a maximum value for NLBT-fail. When reaching the maximum value, the UE terminates the SFTD measurement. A suitable maximum value, and whether it shall depend e.g. on SMTC period or DRX cycle, is for further investigation.
Proposal 2: Time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
Proposal 3: 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, (b) the SFTD measurement is deconfigured by MeNB, (c) the PCell is changed, or (d) a UE timer expires. A suitable UE timer value is for further investigation.
Proposal 4: The inter-RAT SFTD reporting delay requirement is based on that the UE shall be capable of reporting SFTD 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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