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1. Introduction
· In RAN4#86 meeting there were further discussions [2-7] on inter-RAT SFTD measurement for asynchronous EN-DC.  A way forward [1] was agreed in which agreements as below was captured. 

· 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
· Companies are encouraged to provide analysis in RAN4#86bis:

· 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 provide views on inter-RAT SFTD measurement requirements for asynchronous EN-DC when NR PSCell has not been configured.
2. Discussion

SFTD measurement delay

In the last meeting, RAN4 has concluded that inter-RAT SFTD measurement is performed with mechanism without measurement gaps. SMTC and SSB information needed for measurement, such as SSB frequency location, SSB SCS, SMTC periodicity and window length are provided in measurement configuration. With these information UE would search NR neighbor cell over all possible timings in the SMTC period without measurement gaps. After a UE successfully detects a cell and obtains SFTD, it will report the results with PCID and SFTD. The UE can also report to network if the SFTD detection is unsuccessful. The UE can report SFTD up to 3 cells under the side condition of SINR no less than -3dB. 
The SFTD measurement delay requirements are relevant to side conditions and UE implementation on how to process the measurement. In the agreed way forward [8] the SFTD measurement comprise of following steps.
· Inter-RAT SFTD measurement for EN-DC capable UE comprises:

· Cell detection over all possible SSB timings in an SMTC period

· MIB acquisition

· Time difference

A UE need to detect PSS/SSS of a cell and then decode the MIB to obtain the SFN of NR neighbor cell. After that UE needs to calculate the time difference between LTE PCell/SCell and NR neighbor cells.
Since the previous cell detection link level evaluation are mainly based on SINR = -6dB, there is no direct reference to the PSS/SSS detection results under -3dB side condition. But it seems even for -6dB side condition the PSS/SSS can be detected with 2 or 3 attempts without considering implementation margin, so it seems reasonable to assume one attempt detection under -3dB side condition. There would be no need to conduct further link level evaluation under such condition.
Proposal 1: One shot PSS/SSS detection is assumed for defining inter-RAT SFTD requirements under -3dB side condition and implementation margin can be further considered.
To determine the SFTD acquisition delay requirements the assumption is that cell search would be conducted with 5 radio time at most 20ms. For 40ms SMTC periodicity, UE can search twice during one period with 5ms window length. Generally the UE needs to iterate four times by shifting the 5ms measurement window to cover the whole period in 4 successive STMC periods to cover all the possible SSB timings over the whole SMTC period. However it is likely that only part of a SSB is captured by the 5ms which are randomly put over the SMTC period for the first time. In order to avoid the missing SSB part it is desirable that two successive 5ms windows are shifted with 0.3ms overlapping window from covering the whole SMTC period perspective. The 0.3ms comes from the 4 symbols of a SSB block considering 15KHz SCS. Therefore it resembles shifting a 4.7ms window to cover the whole 20ms SMTC period. At most 5 times of shifting is enough. It means 5 SMTC period is enough for one shot PSS/SSS detection.

Observation 1: 5 SMTC period is needed under one shot PSS/SSS detection assumption.

There were also concerns on AGC setting which would at least take one SMTC period.  After UE setting up the gain value for the first time, UE can update when UE conduct measurement at the same time. Thus one more SMTC period can be considered for AGC setting.

The implementation margin is also need to be considered for UE to be able to measure the SFTD successfully as much as possible for a given measurement object since UE would report the success or failure of SFTD measurement. It is not desirable that UE report failure of measurement frequently. For PSS/SSS detection one implementation margin would mean 5 extra SMTC window to another round of detection. Overall it seems 10 SMTC period is used for PSS/SSS detection and AGC setting.

Observation 2: 10 SMTC period is used for PSS/SSS detection and AGC setting.

The previous link level evaluation on PBCH detection for SSB time index acquisition are performed under SINR at -6dB, -4dB and -2dB. According to the results the MIB can be successfully detected under -2dB with one shot attempt and in most cases it can be detected successfully with one shot under -4dB either. Therefore it is also reasonable to assume one shot MIB detection for defining SFTD requirements. No more link level evaluation of MIB detection under -3dB is needed. 
After PSS/SSS of a SSB is detected UE can decode the MIB using the informed SMTC periodicity. No iteration is needed as the timing of SSB is known after cell detection. If taking 1 extra sample as implementation margin the MIB detection would need 2 samples which means 2 SMTC period is needed.
Observation 3: 2 SMTC period is used for MIB detection.

Proposal 2: 2 SMTC period is used for MIB detection for defining inter-RAT SFTD requirements under -3dB side condition.
The time difference is to calculate the SFN and frame time difference between LTE PCell/SCell and NR neighbor cells. The UE should already know the SFN and frame timing of LTE PCell/SCell before SFTD measurement. Therefore no extra time is needed in SFTD requirements for time difference calculation.
Proposal 3: Time difference calculation time is 0 for defining inter-RAT SFTD requirements.
With above analysis the total SFTD measurement delay can be defined as follows.
Proposal 4: The total acquisition delay for SFTD measurement is [12] x SMTC period.

MSD issue
There were also concerns on MSD issues on certain EN-DC combinations.
· 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

For certain EN-DC combinations the LTE PCell Tx would degrade NR Rx sensitivity which would make it difficult for UE measurement the SFTD for such combination. Two solutions were proposed in the last meeting.

One option is to configure with a DRX cycle and SFTD measurement is performed when the inactivity timer was running. This option would be feasible to avoid simultaneous LTE carrier Tx and simultaneous NR carrier Rx for certain combination. But the UE behavior should be clearly captured that SFTD measurement should be performed during inactivity timer of the configured DRX. This require network to configure a DRX first and there is throughput loss due to the DRX configuration.
Another option is to use UE autonomous gap for SFTD measurement. Simultaneous data reception of LTE carrier and NR carrier are still possible with this option. Only LTE uplink transmission would be impacted. Usually autonomous gap is not preferable as it is unknown to network where the interruption would occur. RAN4 worked a lot to define visible interruptions in LTE. Of course if there is no better solution this can also be considered.
It seems if UE autonomous gap is used to define SFTD measurement requirements, it would impact the interruption requirements. It is not desirable to have different SFTD measurement requirements for different EN-DC combinations. So if autonomous gap is assumed it would be better to use this for all the cases. 
Interruption
· 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

It was concluded in the last meeting that UE may cause interruptions at onset and end of the complete inter-RAT SFTD measurement. The interruption would happen due to turning on and off NR receiver when conducting each SFTD measurement attempt. The NR receiver turning could happen during the border of two adjacent LTE subframes, it is therefore two LTE subframes would be impacted at both the start and end of each inter-RAT SFTD measurement. There are total 4 LTE subframes would be impacted during 20ms. However the impacted subframes are unknown to network as network doesn’t know when UE start to measure SFTD which is UE implementation dependent. 

It seems UE autonomous gap is a possible solution and no interruption requirements are not needed.
Proposal 5: Requirements like UE autonomous gap are specified for inter-RAT SFTD measurement.

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.

Proposal 1: One shot PSS/SSS detection is assumed for defining inter-RAT SFTD requirements under -3dB side condition and implementation margin can be further considered.

Proposal 2: 2 SMTC period is used for MIB detection for defining inter-RAT SFTD requirements under -3dB side condition.

Proposal 3: Time difference calculation time is 0 for defining inter-RAT SFTD requirements.
Proposal 4: The total acquisition delay for SFTD measurement is [24 or 28] x SMTC_period ms.
Proposal 5: Requirements like UE autonomous gap are specified for inter-RAT SFTD measurement.
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