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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]The requirements of SFTD measurement are discussed in previous RAN4 meetings. However, in current specification of TS 36.133, some factors shall be further considered. In the paper we discuss the following issues on inter-RAT SFTD before PSCell is configured and provide views.
· Requirement of measurement gap based inter-RAT SFTD measurement 
· E-UTRAN TDD –NR SFTD Measurement  
2	Requirement of measurement gap based inter-RAT SFTD measurement before PSCell is configured 
Unlike interruption based inter-RAT SFTD measurements, for gap based inter-RAT SFTD, the specification does not well captured that whether UE shall ignore the SMTC offset and that  UE should assume that the NR target cells could occur in every measurement gap occasions. During RAN4 discussion, the purpose of SFTD is to find the cell timing without SMTC offset information. Therefore we think that UE shall be able to search the NR cells within measurement gaps regardless of its SSB position in the SMTC period for gap based inter-RAT SFTD.  
[bookmark: _Ref528489916]Proposal 1: For measurement gap based inter-RAT SFTD, UE shall ignore the SMTC offset and search for the target NR cell in all possible gap occasions.
For gap based inter-RAT SFTD without SMTC offset, blind detection on NR target cell in measurement gap occasions is needed. Given a MGRP and SMTC periodicity, there are ceil(SMTC period/MGRP) possibilities. For an example, in Figure 1, with SMTC periodicity 160ms with MGRP 40ms, UE still have 4 possible SMTC offsets needed to be resolved. Without any pre-knowledge of the SMTC offset, all UE can only do is try all gap occasions. Therefore, the impact of this gap-based inter-RAT SFTD to CSSF is similar as the impact of one LTE layer to CSSF. However, unlike inter frequency E-UTRAN measurement, gap based SFTD may take the consecutive gap occasions for AGC and cell search so that the other measurement procedures are postponed [X]ms and [Y]ms for FR1 and FR2, respectively. 
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Figure 1: Example of measurement gap based inter-RAT SFTD with ignoring SMTC offset information (SMTC period 160ms and MGRP 40ms)
[bookmark: _Ref528489974][bookmark: _Ref528489967]Proposal 2: To avoid to increase the scheduling complexity, Network configures at most one measurement gap based inter-RAT SFTD at a time.
[bookmark: _Ref528583695][bookmark: _Ref528871943]Proposal 3: In CSSFwithin_gap_i, one measurement gap based inter RAT SFTD measurement object is treated as a candidate to be measured in all measurement gaps, during performing measurement gap based inter RAT SFTD. All the other measurement are postponed [X]ms and [Y]ms for FR1 and FR2, respectively.
3	E-UTRAN TDD –NR SFTD Measurement  
As shown below, E-UTRAN FDD – NR SFTD Measurements and E-UTRAN TDD – NR SFTD Measurements share the identical requirements.
TS 36.133
8.1.2.4.25	E-UTRAN FDD – NR SFTD Measurements
(Text omitted)
8.1.2.4.26	E-UTRAN TDD – NR SFTD Measurements
8.1.2.4.26.1	Introduction
This clause contains requirements for a UE supporting E-UTRAN TDD – NR dual connectivity and is applicable in RRC_CONNECTED state and conditioned on that no NR PSCell is configured. 
The requirements in clause 8.1.2.4.25 also apply for this section.








If UE is UL on an LTE serving cell and performing SFTD measurement toward an NR target cell simultaneously, for intra-band, the UL LTE signals severely degrades the NR SFTD performance. The same transmission direction is important for intra-band. According to the agreement on R4-1809935 [3], for intra-band EN-DC with TDD E-UTRA, the only one valid deployment in Rel-15 is synchronous with TDD NR cells. In other words, if the E-UTRA serving cell is TDD, then the target NR cell in the same band should also be TDD and synchronous to the E-UTRA serving cell. 
Therefore, we believe the requirement for TDD intra-band case is not needed, by following the same concept in agreed WF, R4-1811346[4] where no requirement on SFTD between NR PCell and NR PSCell is to be introduced in Rel-15 because of synchronous NR-NR DC. If updated timing difference between the NR cell and LTE cell is must-to-have, the following alternatives can also provide updated timing difference information:

· Alternative 1: Network can configure NR PSCell to the UE and then request this UE to perform EN-DC SFTD measurement.
· Alternative 2: Network can request the other EN-DC UE to EN-DC SFTD measurement
[bookmark: _Ref528489979][bookmark: _Ref528583707][bookmark: _Ref528871947][bookmark: _Ref524966715]Proposal 4: In the section 8.1.2.4.26 of TS 36.133, there is no requirement when target NR cells are within the same band as any TDD E-UTRAN serving cells.
For the EN-DC band combination which UE don’t support simultaneousRxTxInterBandENDC, UE cannot support interruption based inter-RAT SFTD at the slots collided with E-UTRAN UL subframes. To keep performing interruption based SFTD, more interruption subframes at E-UTRAN can be expected. Therefore RAN4 shall study how to relax interruption requirement in such case.
[bookmark: _Ref528583717]Proposal 5: More interruptions at E-UTRAN can be expected when the serving cells and the target NR cells are within the band which UE don’t support simultaneousRxTxInterBandENDC.
3	Summary
Based on the discussion in section 2, and 3, we have the following proposals:
Proposal 1: For measurement gap based inter-RAT SFTD, UE shall ignore the SMTC offset and search for the target NR cell in all possible gap occasions.
Proposal 2: To avoid to increase the scheduling complexity, Network configures at most one measurement gap based inter-RAT SFTD at a time.
[bookmark: _GoBack]Proposal 3: In CSSFwithin_gap_i, one measurement gap based inter RAT SFTD measurement object is treated as a candidate to be measured in all measurement gaps, during performing measurement gap based inter RAT SFTD. All the other measurement are postponed [X]ms and [Y]ms for FR1 and FR2, respectively.
Proposal 4: In the section 8.1.2.4.26 of TS 36.133, there is no requirement when target NR cells are within the same band as any TDD E-UTRAN serving cells.
Proposal 5: More interruptions at E-UTRAN can be expected when the serving cells and the target NR cells are within the band which UE don’t support simultaneousRxTxInterBandENDC. 
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