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Following the RAN2#100, RAN4 received an LS [1] from RAN2 on extension of SFTD reporting to inter-RAT neighbor cell for EN-DC capable UE that has not yet been configured with a PSCell. During RAN4 AH-1801 and RAN4#86, RAN4 provided the information needed for the RAN1 and RAN2 specification work associated with the extension of SFTD requested in [1]. What remains is RAN4-internal work on the requirements. 
At RAN4#86 a WF [7], stating the following, was agreed: Agreements
· Core requirements are specified for SINR ≥ -3dB
· Inter-RAT SFTD measurement configuration comprises
· SSB frequency location
· SSB SCS
· SMTC periodicity
· SMTC window duration
· Optional: PCID
· Inter-RAT SFTD measurement reporting comprises
· PCID
· SFTD result
· Optional: RSRP 
· Success/failure indication
· The UE reports up to 3 strongest cells it reliably detects
· UE may cause interruptions at onset and end of the complete inter-RAT SFTD measurement
· Interruption length depends on UE RF capabilities (e.g. utilizes separate NR receiver, or changes bandwidth of common receiver)
· When interruptions are allowed is FFS

For RAN4#86bis
Companies are encouraged to provide:
· Measurement reporting delay under side condition SINR ≥ -3dB, for
· FR1
· FR2
· Analysis on how to handle the scenario EN-DC combination with MSD, i.e., where simultaneous LTE PCell Tx and NR carrier Rx is unfeasible



In this contribution we follow up on the WF [7] and on our earlier contribution [2], and propose inter-RAT SFTD measurement requirements for the case when there are no competing NR measurements.
Discussion
Measurement Reporting Delay
Inter-RAT SFTD requires the following measurements:
· Cell detection of the NR cell
· MIB acquisition of the NR cell

Depending on SFTD measurement configuration, the cell detection shall either search for cells at all possible timings within an SMTC period, or shall be confined to configured measurement gaps. The inter-RAT SFTD physical layer measurement delay can thus be specified as:
TSFTD = Tcell_detection + TMIB
where Tcell_detection is the time required for cell detection, TMIB is the time needed for SFN acquisition, and TTD is the time needed for determining the time difference between the cells.

NR cell belonging to FR1
In case of measurements without gaps, covering a whole SMTC period once under the agreed resource restrictions (cell search operating at most 5ms every 20ms) may take 6 SMTCs when assuming that the NR cell search resource is not used for other operations during that time. See [2] for background. 
In case of measurements confined to measurement gaps, and assuming that the SSB associated with the cell falls within the effective part of a measurement gap, cell detection may take 1 SMTC for each attempt when assuming that all measurement gaps as well as the NR cell search resource can be used for SFTD measurements.
Side condition on SCH_Ês/Iot ≥ -3dB corresponds to that the PSS/SSS is detectable in one attempt (cf. [3][4]). However, when executing the cell detection, most likely a free-running RSSI-based AGC will have to be used at least initially. This may result in clipping and occasionally noise depending on that the gain setting is lagging and thus non-optimum. Therefore, we suggest that two PSS/SSS detection attempts are considered for the cell detection part of SFTD.
Proposal 1: For FR1, and the scenario where there are no NR measurements competing for resources, the cell detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:
· For measurements not confined to measurement gaps: 	Tcell_detection = [12] SMTCs
· For measurements confined to measurement gaps: 		Tcell_detection = max([2] MGRP, [2] SMTCs)  
For MIB decoding, it is first required to correctly identify the SSB index via the DM-RS sequence. At RAN4 AH-1801 companies provided simulation results for joint SSB index and MIB decoding (e.g. [5][6]), but figures were either for other SINR points, or for a higher percentile than the 95th needed in order to arrive at 90 percent success rate for inter-RAT SFTD. Shaving off the numbers with respect to the side condition of Ês/Iot ≥ -3dB, and interpolating between the SINR results, it is reasonable to assume that two attempts are needed to decode SSB index and MIB.
Proposal 2: For FR1, and the scenario where there are no NR measurements competing for resources, the MIB detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:
· For measurements not confined to measurement gaps: TMIB = [ 2] SMTCs
· For measurements confined to measurement gaps: TMIB = max([2] MGRP, [2] SMTCs)

NR cell belonging to FR2
For FR2, when UE Rx beam sweeping is used, more time may be needed for cell detection. Particularly, if the UE has to sweep N beams, the cell detection time needs to be extended by a factor NRXBS. UE Rx beam sweeping is up to UE implementation, and different implementations may sweep different number of beams. The parameter value of NRXBS is TBD. 
Proposal 3: For FR2, and the scenario where there are no NR measurements competing for resources, the cell detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, and the assumption that the UE has to sweep NRXBS sets of Rx beams, shall be:
· For measurements not confined to measurement gaps: 	Tcell_detection = NRXBS × [12] SMTCs
· For measurements confined to measurement gaps: 		Tcell_detection = NRXBS × max([2] MGRP, [2] SMTCs).  
Since there might be a considerable time lapse between the point in time when the UE detects a PSS/SSS peak for any of the UE Rx beams, and the point in time when the UE decides for which peak(s) to pursue MIB acquisition, it is reasonable to apply a scaling by N also for the MIB acquisition. This allows the UE to acquire MIB even should the most suitable UE Rx beam have changed since the PSS/SSS detection.
Proposal 4: For FR2, and the scenario where there are no NR measurements competing for resources, the MIB detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, and the assumption that the UE has to sweep NRXBS sets of Rx beams, shall be:
· For measurements not confined to measurement gaps: TMIB = NRXBS × [2] SMTCs
· For measurements confined to measurement gaps: TMIB = NRXBS × max([2] MGRP, [2] SMTCs)

Summary
Adding up the cell detection time and MIB acquisition time results in the following SFTD detection times.
Proposal 5: For FR1, SCH Ês/Iot ≥ -3dB, and no competing NR measurements, the physical layer processing time shall be: 
· For measurements not confined to measurement gaps: TSFTD = [14] SMTCs.
· For measurements confined to measurement gaps: TSFTD = max([4] MGRP, [4] SMTC).
Proposal 6: For FR2, SCH Ês/Iot ≥ -3dB, no competing NR measurements, and under the assumption the the UE has to sweep NRXBS sets of Rx beams, the physical layer processing time shall be: 
· For measurements not confined to measurement gaps: TSFTD = NRXBS × [14] SMTCs.
· For measurements confined to measurement gaps: TSFTD = NRXBS × max([4] MGRP, [4] SMTC).

Desense
For the case when simultaneous LTE PCell Tx and NR carrier Rx is unfeasible due to degradation of MSD, it is proposed that the network shall avoid requesting the concerned UE to carry out SFTD measurements for the particular combination of LTE and NR carriers.
Proposal 7: The network shall avoid configuring a UE with SFTD measurements for LTE and NR band combinations where the UE would experience a degradation of MSD.

Summary and Conclusions
In this contribution we have provided an analysis of the time needed for the operations involved in inter-RAT SFTD measurements. The time delays needed are captured in the following proposals:
Proposal 1: For FR1, and the scenario where there are no NR measurements competing for resources, the cell detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:
· For measurements not confined to measurement gaps: 	Tcell_detection = [12] SMTCs
· For measurements confined to measurement gaps: 		Tcell_detection = max([2] MGRP, [2] SMTCs)  
Proposal 2: For FR1, and the scenario where there are no NR measurements competing for resources, the MIB detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:
· For measurements not confined to measurement gaps: TMIB = [ 2] SMTCs
· For measurements confined to measurement gaps: TMIB = max([2] MGRP, [2] SMTCs)
Proposal 3: For FR2, and the scenario where there are no NR measurements competing for resources, the cell detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, and the assumption that the UE has to sweep NRXBS sets of Rx beams, shall be:
· For measurements not confined to measurement gaps: 	Tcell_detection = NRXBS × [12] SMTCs
· For measurements confined to measurement gaps: 		Tcell_detection = NRXBS × max([2] MGRP, [2] SMTCs).  
Proposal 4: For FR2, and the scenario where there are no NR measurements competing for resources, the MIB detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, and the assumption that the UE has to sweep NRXBS sets of Rx beams, shall be:
· For measurements not confined to measurement gaps: TMIB = NRXBS × [2] SMTCs
· For measurements confined to measurement gaps: TMIB = NRXBS × max([2] MGRP, [2] SMTCs)
Based on the time delays for the operations involved, we propose the following time delays to be captured in the SFTD core requirements:
Proposal 5: For FR1, SCH Ês/Iot ≥ -3dB, and no competing NR measurements, the physical layer processing time shall be: 
· For measurements not confined to measurement gaps: TSFTD = [14] SMTCs.
· For measurements confined to measurement gaps: TSFTD = max([4] MGRP, [4] SMTC).
Proposal 6: For FR2, SCH Ês/Iot ≥ -3dB, no competing NR measurements, and under the assumption the the UE has to sweep NRXBS sets of Rx beams, the physical layer processing time shall be: 
· For measurements not confined to measurement gaps: TSFTD = NRXBS × [14] SMTCs.
· For measurements confined to measurement gaps: TSFTD = NRXBS × max([4] MGRP, [4] SMTC).
Regarding the question about desense, i.e. degradation of MSD we have the following proposal:
Proposal 7: The network shall avoid configuring a UE with SFTD measurements for LTE and NR band combinations where the UE would experience a degradation of MSD.
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