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1. Introduction
In RAN4 AH-1801 meeting there were discussions [2-8] on SFTD measurement for asynchronous EN-DC.  A way forward  [1] was agreed in which agreements as below was captured.. 

	· 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

· Inter-RAT SFTD measurement configuration contains at least the following:

· NR carrier frequency


· SMTC period length (depending on solution)

· (Further assistance information is not precluded)

· Inter-RAT SFTD measurement report contains:

· SFTD for NR neighbor cell (criterion for which cell to report FFS)

· PCI of detected cell

· Inter-RAT SFTD core requirements shall not drive UE hardware complexity:

· Assumption on minimum NR cell search processing capacity: 5ms radio time at most every 20ms

· Architectures and scenarios to consider:

· Receiver for NR available (cf. LTE CA non-contiguous case)

· Shared receiver for LTE and NR (cf. LTE CA intra-band contiguous case)

· SFTD Measurement execution:

· Measurements conducted without support of measurement gaps

· Measurements confined to measurement gaps




Companies are encouraged to provide the following:

· Analysis of acquisition time needed for inter-RAT SFTD for the various SMTC periods and receiver architectures

· Criterion for which cell to report

· Tentative definition for inter-RAT SFTD measurement (to provide to RAN1)

· Side condition on SINR

In this contribution we provide further views on SSTD measurement when NR PSCell is not configured.
2. Discussion

RAN2 has already agreed that SFTD measurement is supported when NR PSCell is not configured. The use case is that there is timing drift between LTE PCell and NR neighbour cells which is unknown to the network, so that it needs UE to provide such information to network for which to configure measurement gap pattern for inter-RAT NR measurement. RAN4 also agrees to introduce requirements for such use case.The open issue are that how the SFTD measurement is performed when no NR PSCell is configured and what the requirements would be.

The SFTD measurement is configured by LTE PCell with information of NR carrier frequencies and SMTC configuration including periodicity and duration etc.. The UE would perform SSB detection and then decode MIB carried in the detected SSB and then calculate time difference between LTE PCell and detected NR neighbour cells. After successfully getting the SFTD of NR neighbour cells the UE should report the SFTD and PCI of the neighbour cell to LTE PCell.

As the time difference between LTE PCell and NR neighbour cell is unknown to UE, it is not possible for a UE to measure the SFTD with  existing measurement gap. There were two solutions being proposed in the last RAN4 meeting.

Option 1 is that SFTD measurements are performed without support of measurement gaps. In general the UE supporting EN-DC would be able to receive LTE and NR signals simultaneously. Then UE could measure the SFTD from the NR neighbour cell by switching on NR RF chains autonomously when the UE is configured for SFTD measurement. There would be interruptions to LTE PCell due to switching on/off NR RF chains. But we think it would be 1ms interruption due to switching on/off. If each SFTD measurement is sampled at reasonable interval, e.g. 40ms or larger the interruption wouldn’t be a problem. It was raised in the last meeting that if a UE configured with intra-band contiguous CA already it would not be able to for the UE to measure the NR neighbour cell at the same or adjacent frequencies. The CA configuration is known to the network, so the network doesn’t have to configure a UE to measure NR carrier frequency which is already configured LTE CA. The network could select a UE which could measure NR neighbour cell by taking LTE CA configuration into account. Furthermore we don’t think it could be deployed for NR if a frequency is already deployed as LTE in the same area. 

From UE measurement point of view the UE may need to take a longer time compared to the measurement that SMTC offset is already known. It was agreed the assumption on minimum NR cell search processing capacity is 5ms radio time at most every 20ms. The UE may need four times longer time to measure the SFTD by shifting the measurement window 5ms after one measurement. For example if the SMTC periodicity is 40ms then a UE can measure twice during the SMTC period and it takes 4 trials to cover the whole SMTC period. Though the detection time would be longer it is still possible for a UE to detect SFTD of a NR neighbour cell. The measurement delay is not so important for SFTD measurement. In summary option 1 is a feasible solution.

Option 2 is that SFTD measurements are performed with measurement gaps. For example if SMTC periodicity is 40ms then 40 UEs are needed by blindly configuring different SMTC offset for each UE. If SMTC periodicity is 80ms then 80 UEs are needed.  There may not be enough UEs to do such measurement as the UE has to be in the coverage of NR neighbour cells. Furthermore the system throughput would be degraded due to many UEs are involved in the SFTD measurement. So it is not preferable to configure many UEs only for NR neighbour cell SFTD measurement.

 Proposal 1: NR neighbour cell SFTD measurement is performed without support of measurement gaps when no NR PSCell is configured..

The inter-RAT SFTD measurement including cell detection, MIB acquisition and time difference calculation.  According to agreed way forward on intra-frequency measurement without gap it needs 5 or 6 samples for cell detection and 3 samples (without implementation margin) for MIB detection. Unlike requirements for inra-frequency measurement the upper bound of detection delay may not be needed. 

To determine the SFTD acquisition delay the assumption on UE behavior should be made. The agreement is 5 radio time at most 20ms for cell detection. For 40ms SMTC periodicity, UE searches twice with 5ms window length during one period. Then UE iterate four times by shifting the measurement window 5ms to cover the whole period. Hence it needs 160ms (40ms x 4) to get a SSB sample for cell detection. The total cell detection delay would be 4 times longer compared to intra-frequency measurement. 

After PSS/SSS of a SSB is detected UE can decode the MIB for the SSB using the informed SMTC periodicity. No iteration as for cell detection is needed. If taking 1 extra sample as implementation margin the MIB detection would need 4 samples which means 4 SMTC period is needed.

The time difference calculation time would not be needed to be added in the total acquisition time as it takes very short time and can be done in a SMTC period after the MIB decoding.

It seems extending cell detection four time longer is acceptable for SFTD measurement, so in our view the SINR would follow the same side conditions as for intra-frequency measurement. .

Proposal 2: The cell detection delay for SFTD measurement is [5 or 6] x 4 x SMTC_period ms.

Proposal 3: The MIB detection delay for SFTD measurement is 4 x SMTC_period ms.

Proposal 4: The total acquisition delay for SFTD measurement is [24 or 28] x SMTC_period ms.

Proposal 5: The SINR for SFTD detection would be -6dB.

3. Conclusion

In this contribution, we further provided further views on SSTD measurement when NR PSCell is not configured. Based on the observations following proposals are present.

 Proposal 1: NR neighbour cell SFTD measurement is performed without support of measurement gaps when no NR PSCell is configured..

Proposal 2: The cell detection delay for SFTD measurement is [5 or 6] x 4 x SMTC_period ms.

Proposal 3: The MIB detection delay for SFTD measurement is 4 x SMTC_period ms.

Proposal 4: The total acquisition delay for SFTD measurement is [24 or 28] x SMTC_period ms.
Proposal 5: The SINR for SFTD detection would be -6dB.
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