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1. Introduction
In this meeting, there is incoming LS [1] on SFTD measurement from RAN2.  Following issues on SFTD measurement are identified by RAN2.

A problem was raised in RAN2 that in asynchronous scenario, when the network does not have SFTD information of neighbour cells, it cannot configure accurate SMTC in the measConfig. As a result, UE may be unable to search for SSBs of neighbour cells. Since RAN4 allows the exception (SFTD measurement outside the SMTC occasions) for EN-DC scenarios and UE with SFTD capability can ignore SMTC offset and report the SFTD in order for the network to configure SMTC correctly, the problem can be solved in EN-DC under the condition that UE support at least one EN-DC band combination.
RAN2 understands that currently SFTD measurement is only applicable for LTE PCell and NR PSCell/cells, so it is not supported in Rel-15 for the UE to measure SFTD between NR PCell and NR cells for NR SA handover to NR SA scenarios.

RAN2 asked following questions. 
Q1: Is there any issue in SMTC configuration and RRM measurement in NR SA when the NR SA cells are not synchronized?

Q2: If the answer in Q1 is “yes”, is it feasible to introduce SFTD measurement between NR PCell and neighbouring cells for NR SA in Rel-15?

Q3: If the answer in Q2 is “yes”, what would be limitations/conditions to support this SFTD measurement without gaps (e.g. in EN-DC, this is possible only if the UE supports corresponding EN-DC band combination)?

In this contribution we provide our views on SFTD measurement on neighbour cells under SA operation.
2. Discussion

There were discussions in RAN2 that in async network it is not possible to configure correct SMTC window if no SFTD information for neighbor cells is not available. We think it is true. The SMTC configuration is based on the SFN of serving cell and neighbor cell. Without knowing SFN of neighbor cell it is not possible for network to configure correct SMTC window.

Moreover as it was discussed in the last meeting, even for sync network, e.g. NR DC where only slot synchronization is required, the SMTC window cannot be configured correctly if SFN difference is unknown to network. There is concern on complexity of SFTD measurement of neighbor cell before NR DC has been configured so it was agreed to introduce SFTD measurement only between NR PCell and NR PSCell. 
Since no async NR-DC is supported in Rel-15, there is no way to obtain SFTD information for async scenario. Even for sync case only FR1+FR2 NR-DC is supported in Rel-15 so there is no solution to measure the SFN difference between FR1 neighbor cells.
Observation 1: Correct SMTC window configuration is not possible without knowing neighbor cell SFTD information, for both async network and sync network with only slot boundary synchronization.
Observation 2: There is no neighbor cell SFTD measurement for async network and FR1 synch network in Rel-15.
Proposal 1: SFTD measurement for neighbor cell under SA to configure SMTC correctly for RRM measurement is necessarily to be supported in Rel-15.

In EN-DC the SFTD measurement on neighbor cell is conducted on NR carriers of a EN-DC band combination. UE can use additional RF chain for inter-band EN-DC or adjust RF chain for intra-band EN-DC to measure on neighbor cell. This principle in general can also be applied to SA scenario. But if only NR DC band combination is considered, the limitation is that only FR2 neighbor cell can be measured. One possible way is to consider CA band combination either. If a UE supported certain CA band combination the UE can measure neighbor cells on a carrier in this band combination if the carrier is not configured with current CA configuration. This is similar to inter-RAT SFD measurement without gaps under EN-DC operation. 
Observation 3. Neighbor cell SFTD measurement without gaps can be conducted for certain NR CA and NR DC band combination.

However in practical network there may be carriers that is not used for any CA combination. Then SFTD measurement on such carrier cannot be conducted if the SFTD measurement can only be performed for CA band combinations the UE supported. Therefore SFTD measurement for neighbor cell without gaps has some limitations. There may be concerns on UE implementation complexity additionally. 
One another solution is to use DRX based CGI reading procedures to measure SFTD of neighbor cells. Instead of reading CGI UE can use DRX idle time to tune radio frequency on neighbor cell to decode SFN and calculate time difference. The mechanism is almost the same as CGI reading. Since SFTD measurement is also not time critical it is feasible to do in this way. There will not be SFTD measurement requirements to be specified in RAN4. The measurement time will be captured in RAN2 spec. 
Observation 4. Neighbor cell SFTD measurement can also be conducted using similar mechanism as for DRX based CGI reading.

In [2] the measurement delay for DRX based CGI reading is as follows.
Answer to Q1: Proposed value of T321 for:

· UE served by LTE cell towards NR cell (with and without EN-DC configured): [2]s for FR1, [16]s for FR2

· UE served by NR cell towards NR cell (with and without EN-DC configured): [2]s for FR1, [16]s for FR2

· UE served by NR cell towards LTE cell (without EN-DC configured): is 1s

The CGI acquisition consists of MIB reading and RMSI reading. However the SFTD measurement only requires MIB reading to decode SFN and calculate timing difference based on detected SSB. So the SFTD measurement delay can be shortened. In our view half of the measurement delay for CGI reading would be enough for SFTD measurement.
With above analysis the following proposals are present.
Proposal 2: DRX based SFTD measurement, similar to mechanism for CGI reading, for NR neighbor cell measurement under SA is supported in Rel-15.

Proposal 3: The measurement time for NR neighbour cell SFTD measurement under SA operation is [1] s for FR1 and [8] s for FR2.
3. Conclusion

In this contribution, we provide our views on SFTD measurement on neighbour cells under SA operation. Based on the observations following proposals are present. 
Observation 1: Correct SMTC window configuration is not possible without knowing neighbor cell SFTD information, for both async network and sync network with only slot boundary synchronization.
Observation 2: There is no neighbor cell SFTD measurement for async network and FR1 synch network in Rel-15.

Proposal 1: SFTD measurement for neighbor cell under SA to configure SMTC correctly for RRM measurement is necessarily to be supported in Rel-15.

Observation 3. Neighbor cell SFTD measurement without gaps can be conducted for certain NR CA and NR DC band combination.

Observation 4. Neighbor cell SFTD measurement can also be conducted using similar mechanism as for DRX based CGI reading.

Proposal 2: DRX based SFTD measurement, similar to mechanism for CGI reading, for NR neighbor cell measurement under SA is supported in Rel-15.

Proposal 3: The measurement time for NR neighbour cell SFTD measurement under SA operation is [1] s for FR1 and [8] s for FR2.
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