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1. Introduction
In RAN4#86bis meeting there were discussions [1-4] on inter-RAT SFTD measurement requirements when NR PSCell has not been configured. A CR [5] was agreed in which requirements for inter-RAT SFTD measurement are specified. The requirements have not been finalized in the spec.
In this contribution we provide views on open inter-RAT SFTD measurement requirements when NR PSCell has not been configured.
2. Discussion

2.1 Number of cells to report
The inter-RAT SFTD measurement requirements are defined under the side condition SCH Ês/Iot ≥ -3 dB for the NR neighbour cell to be measured. It was also agreed in [6] that UE should reports up to 3 strongest cells it can detect reliably. However in the agreed CR [5] this was not correctly captured. In the LS on SFTD measurement [7] to RAN2 it is clearly indicated that it would be beneficial if the UE has the possibility to report SFTD for up to 3 cells. Therefore the requirements should be revised accordingly.
Observation 1: The requirements of the number of cells UE should report for SFTD measurement is up to 3 Cells.
2.2 SFTD measurement delay

The SFTD measurement requirements are specified with or without measurement gaps and for both DRX and non-DRX cases. The corresponding requirements in TS36.133 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

· For NR carrier in FR1: Tmeasure_SFTD1 = [14] SMTC periods

· For NR carrier in FR2: Tmeasure_SFTD1 = TBD SMTC periods

· For SFTD measurements in measurement gaps

· For NR carrier in FR1: Tmeasure_SFTD1 = TBD

· For NR carrier in FR2: Tmeasure_SFTD1 = TBD

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.


For SFTD measurement requirements without measurement gaps it was agreed the measurement delay for FR1 is 14 SMTC periods. The SFTD measurement delay for FR2 is not decided yet because the Rx beamforming should be also be considered for FR2 measurement. There is ongoing discussion on the scaling factor for Rx beamforming. In RRM measurement the time delay for cell detection, measurement and MIB decoding are specified separately and the scaling factor could be different for the procedures. However in SFTD measurement there is no differentiation of the different measurement procedures. The SFTD measurement requirements are specified as one step procedure. There was understanding that the scaling factor for RRM measurement is reused for SFTD measurement. If the scaling factors are all the same for different procedures, it is easy to reuse for SFTD measurement. If it is different, the scaling factor for cell detection can be reused for SFTD measurement.
Proposal 1: Reuse the scaling factor for RRM measurement to define the SFTD measurement requirements in FR2.
Proposal 2: For NR carrier in FR2, Tmeasure_SFTD1 = N1 * [14] SMTC period, where N1 is the scaling factor for cell detection. 

For SFTD measurement requirements with measurement gaps, different cases should be considered. One case is that measurement gaps are shared for RRM measurement and SFTD measurement. This would be very complicated. The measurement delay for RSRP/RSRQ measurement and inter-RAT SFTD measurement is different. It cannot simply use Nfreq as scaling factor to define the requirements. Furthermore it is unknown how many MOs are for RSRP/RSRQ measurement and how many MOs are for inter-RAT SFTD measurement. In the end the requirements for RSRP/RSRQ measurement and inter-RAT SFTD measurement would be mixed together. If we specify SFTD measurement requirements with sharing gaps by taking RRM measurement requirement into account, then RRM requirements should be revised accordingly which seems to be unrealistic and it is not necessary. 
Proposal 3: SFTD measurement requirements with measurement gaps are only specified under the condition that measurement gaps are only configured for SFTD measurement.
The other case is that measurement gaps are only used for SFTD measurement. In this case as the measurement gaps are not used for any other purpose SFTD measurement can be done in each gap that is overlapped with SMTC measurement window. For measurement in FR2 the same scaling factor for Rx beamforming can be reused.

As SFTD measurement is conducted in gaps there is no need for blind search as in measurement without gaps. It means the measurement delay should be shorter. The side condition is -3dB so the one shot detection is assumed. Of course implementation margin should be considered either. In total we think 6 SMTC periods would be enough for measurement with gaps.
Proposal 4:  For SFTD measurement requirements with measurement gaps:

For NR carrier in FR1, Tmeasure_SFTD1 = [6] * max (SMTC period, MGRP). 

For NR carrier in FR2, Tmeasure_SFTD1 = N1 x [6] * max (SMTC period, MGRP), where N1 is the scaling factor for cell detection. 

2.3 Interruption
It was concluded in the last meeting that UE may cause interruptions at onset and end of the complete inter-RAT SFTD measurement without gaps according to agreed WF [6]. 
· 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

The interruption would happen due to turning on and off NR receiver or change the bandwidth of the receiver when conducting the complete SFTD measurement. It is UE implementation dependent when UE start to measure SFTD. The impacted subframes are therefore unknown to network. Network cannot avoid the interruption by scheduling. Therefore interruption requirements should be specified for SFTD measurement without gaps.
The interruption in SFTD measurement is due to RF turning of change. It is the same case as interruption for CA due to SCell addition/release/activation/deactivation. The interruption is 1 subframes for inter-band CA and 5 subframes for intra-band CA. In our view same interruption requirements should be specified for SFTD measurement. In addition the RF turning or change could happen at the beginning and end of SFTD measurement, so the allowed interruptions should be doubled accordingly. 
Proposal 5: Interruption requirements are specified for inter-RAT SFTD measurement without gaps.
Proposal 6: Interruption of 10 subframes for intraband and 2 subframes for interband are allowed during the entire inter-RAT SFTD measurement period.
3. Conclusion

In this contribution, we provided views on inter-RAT SFTD measurement requirements for asynchronous EN-DC when NR PSCell has not been configured. Based on the observations following proposals are present.

Observation 1: The requirements of the number of cells UE should report for SFTD measurement is up to 3 Cells.

Proposal 1: Reuse the scaling factor for RRM measurement to define the SFTD measurement requirements in FR2.
Proposal 2: For NR carrier in FR2, Tmeasure_SFTD1 = N1 * [14] SMTC period, where N1 is the scaling factor for cell detection. 

Proposal 3: SFTD measurement requirements with measurement gaps are only specified under the condition that measurement gaps are only configured for SFTD measurement.
Proposal 4:  For SFTD measurement requirements with measurement gaps:

For NR carrier in FR1, Tmeasure_SFTD1 = [6] * max (SMTC period, MGRP). 

For NR carrier in FR2, Tmeasure_SFTD1 = N1 x [6] * max (SMTC period, MGRP), where N1 is the scaling factor for cell detection. 

Proposal 5: Interruption requirements are specified for inter-RAT SFTD measurement without gaps.
Proposal 6: Interruption of 10 subframes for intraband and 2 subframes for interband are allowed during the entire inter-RAT SFTD measurement period.
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