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At the RAN4#85 meeting, RAN2 sent the LS regarding SFTD measurement [1]. RAN2 asks following questions:
	In addition, RAN2 would like to understand the feasibility in the following cases
1. In case an NR PSCell is configured, determining SFTD for NR neighbour cells at a monitored carrier frequency (with an NR PSCell, or an NR SCG serving cell)
1. In case an NR PSCell is configured, determining SFTD for NR neighbour cells at a non-monitored carrier frequency
1. SFTD measurements for NE-DC and NR-NR DC



In this contribution we are providing a brief analysis of these cases and come up with proposals on SFTD measurement for new scenarios.
Discussion
We further specify the scenarios for SFTD measurement as the following,
· Case 1: SFTD measurements for neighbour NR cell(s) on monitored carrier with NR PSCell or SCG serving cell
· Case 2: SFTD measurements for neighbour NR cell(s) on non-monitored carrier with NR PSCell configured
a. Intra-band case where LTE PCell,  NR PSCell and target cell are intra-band
b. Inter-band case where both LTE PCell and NR PSCell are inter-band to target cell
· Case 3: SFTD measurements for NE-DC 
· Case 4: SFTD measurements for NR-NR DC 
In the following sections, we provide our view on the above four cases one by one.
SFTD measurements for neighbour NR cell(s) on monitored carrier with NR PSCell or SCG serving cell
For Case 1, where the NR PSCell is configured, SFTD measurement on intra-frequency NR neighbour cell might be needed if there is timing drifting between the NR PSCell and neighbour NR. The key question is that if the NR neighbour cell SSB can fall within the SMTC window configured for the NR SCG serving cell.  If the SMTC configured for neighbour cell can fully overlap with one SMTC window configured for NR SCell, UE can use the SMTC window for the measurement object for NR SCell to perform the SFTD measurement; otherwise, UE would not be able to do SFTD measurement. 
Proposal 1: The SFTD measurement for NR neighbor cells at a monitored carrier frequency with NR PSCell or SCG serving cell in EN-DC is feasible if at least one SMTC window configured for the NR neighbor cell is fully overlapped with SMTC window configured for the NR PSCell or SCG serving cell. In this case, UE can perform SFTD measurement based on SMTC window configured for the frequency carrier.
SFTD measurements for neighbour NR cell(s) on non-monitored carrier with NR PSCell configured
For Case 2, the SFTD measurement is performed for the neighbour NR cell which is in inter-frequency to the configured NR PSCell. If there is timing drifting between serving carrier and the non-monitored carrier, network would not know the appropriate MG/SMTC timing for inter-frequency NR neighbour cell. Therefore, interruption –based SFTD measurement is needed. During the SFTD measurement, UE first obtain the timing and MIB information for the NR PSCell and then tune its RF to the non-monitored carrier frequency to obtain the timing and MIB information for the NR neighbour cell. 
Case 2 can be further divided into the following two scenarios:
a. Intra-band case where LTE PCell,  NR PSCell and target NR cell are intra-band
b. Inter-band case where both LTE PCell and NR PSCell are inter-band to the target NR cell
For the intra-band case, the requirements for intra-band SFTD measurement on the non-configured NR cells without measurement gaps in EN-DC case, which is specified in TS36.133 section 7.35.2, can be reused. For the inter-band case, the requirements specified in TS 36.133 section 8.1.2.4.25 for inter-RAT SFTD measurement in EN-DC can be reused. Thus, we propose:
Proposal 2: For the case of SFTD measurement for neighbor cell on non-monitored carrier, the requirements for inter-RAT SFTD measurement with interruption specified in TS 36.133 can be reused. Specifically, 
· The UE is allowed an interruption of up to [10] subframes on LTE PCell and activated NR SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if the LTE PCell,  NR PSCell and target NE neighbor cell are intra-band. 
· The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if both LTE PCell and NR PSCell are inter-band to the target NE neighbor cell.
SFTD measurements for NE-DC
For Case 3, the SFTD measurement is performed in NE-DC. If SFTD measurement is performed before LTE PSCell is configured UE can use LTE measurement gap to complete the SFTD measurement since LTE SS is sent every 5ms. If SFTD measurement is performed after LTE PSCell is configured, then the requirements for SFTD measurement of serving cells in NE-DC can be reused. 
Proposal 3: For SFTD measurement for NE-DC, 
· if LTE PSCell is not configured, UE can use LTE measurement gap with 6ms MGL to measure SFTD between NR PCell and target LTE cell;  
· [bookmark: _GoBack]if LTE PSCell is configured, the SFTD measurement requirements for the serving cells in EN-DC in TS 36.133 section 8.17.2.2 can be reused. 
SFTD measurements for NR-NR DC
The SFTD measurement for the serving cells in NR DC is necessary when there timing drift between NR PCell and NR PSCell. The requirement for intra-frequency measurement in NR DC can be reused for SFTD measurement. If the NR PSCell not configured yet, NW would not know the appropriate MG/SMTC timing for candidate NR PSCell due to timing drifting. In such case, the principle of inter-RAT SFTD measurement before NR PSCell is configured can be reused.  
Proposal 4: For SFTD measurement for NR-NR DC, 
· if NR PSCell is not configured, the mechanism of inter-RAT SFTD measurement for EN-DC before NR cell is configured can be reused.
· if NR PSCell is configured, the requirements for inter-frequency RSRP measurement without gaps for NR DC can be reused.

Summary and Conclusions
In this contribution we have provided analysis on the SFTD measurement for new scenarios. The conclusions are drawn as follows:
Proposal 1: The SFTD measurement for NR neighbor cells at a monitored carrier frequency with NR PSCell or SCG serving cell in EN-DC is feasible if at least one SMTC window configured for the NR neighbor cell is fully overlapped with SMTC window configured for the NR PSCell or SCG serving cell. In this case, UE can perform SFTD measurement based on SMTC window configured for the frequency carrier.
Proposal 2: For the case of SFTD measurement for neighbor cell on non-monitored carrier, the requirements for inter-RAT SFTD measurement with interruption specified in TS 36.133 can be reused. Specifically, 
· The UE is allowed an interruption of up to [10] subframes on LTE PCell and activated NR SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if the LTE PCell,  NR PSCell and target NE neighbor cell are intra-band. 
· The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if both LTE PCell and NR PSCell are inter-band to the target NE neighbor cell.
Proposal 3: For SFTD measurement for NE-DC, 
· if LTE PSCell is not configured, UE can use LTE measurement gap with 6ms MGL to measure SFTD between NR PCell and target LTE cell;  
· if LTE PSCell is configured, the SFTD measurement requirements for the serving cells in EN-DC in TS 36.133 section 8.17.2.2 can be reused. 
Proposal 4: For SFTD measurement for NR-NR DC, 
· if NR PSCell is not configured, the mechanism of inter-RAT SFTD measurement for EN-DC before NR cell is configured can be reused.
· if NR PSCell is configured, the requirements for intra-frequency RSRP measurement without gaps for NR DC can be reused.
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