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1
Introduction
In last meetings, RAN2 has discussed SFTD measurement for EN-DC. 

Agreements:

1:
SSTD measurements for EN-DC are supported with the following principles (as in LTE):

a.
MeNB can configure SFN/subframe offset reporting for PSCell only when EN-DC is configured.

b.
UE only needs to read MIB to measure/report SFN/subframe offset.

c.
MeNB forwards the SFN/subframe offset from MeNB to SgNB using “SCG-ConfigInfo” (FFS on IE name).

d.
One shot reporting (i.e. eNB configures measurement and UE sends single report to eNB, not periodical).

2
The definition of LTE SSTD is reused for NR (to be confirmed by RAN4).

3
Attempt to introduce in LTE RRC by reusing the reporting for LTE DC.

FFS: Whether to extend SSTD measurement reporting for cells that are not yet configured.

Agreements

1:
The network can configure the NR SSTD measurement whenever a NR PSCell is configured

2: 
NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured

3:
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.

4
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.

Agreements

1. Keep the field in MO, but in procedural text create an exception that upon MO moficiation only changing this field UE does not reset the measurement

2. Configure at most one measurement identity using a reporting configuration with reportSFTD-Meas

The LS[1] from RAN4 has the following agreements:

RAN4 has concluded that Rel-15 requirements are needed for the following two use cases:

· SFTD between NR PCell and E-UTRA PSCell

· SFTD between NR PCell and NR neighbour cell, before NR PSCell is configured

RAN4 has further discussed the following scenarios and concluded that no requirements are needed in Rel-15:

· SFTD measurement for time difference between NR PCell and E-UTRA inter-RAT neighbour cell

· SFTD measurement for time difference between NR PCell and NR PSCell.
This paper attempts to discuss SFTD measurements for NE-DC/NGEN-DC.
2
Discussion
SSTD (SFN and subframe timing difference) measurement was introduced for LTE DC. The measurement result is used for the network to know the timing difference between PCell and PSCell. The network uses the measurement result to coordinate the measurement gap and DRX between MCG and SCG. Some principles were agreed after discussion. SFTD (SFN and frame timing difference) measurement was introduced for EN DC for the same purpose. Because the SFTD measurement is needed already before EN-DC configuration to ensure configurations depending on SFN can be configured properly, the SFTD measurement reporting in EN-DC is extended for cells that are not yet configured in the case that no NR PSCell is configured. 

For the same reason, NE-DC/NGEN-DC also needs the timing difference between PCell and PSCell. In NE-DC/NGEN-DC the lengths of basic scheduling units in Pcell and PScell are different. So we think the definition of EN-DC SFTD measurement can be fully reused.

Proposal 1: 

1) SFTD measurements for NE-DC/NGEN-DC are supported with the following principles (as in EN-DC):

a. MgNB can configure SFN/frame offset reporting for PSCell whenever PSCell is configured.

b. In NEGN-DC, SFTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured

c. UE only needs to read MIB to measure/report SFN/frame offset.

d. MgNB forwards the SFN/frame offset from MgNB to SgNB using CG-ConfigInfo.

e. One shot reporting (i.e. gNB configures measurement and UE sends single report to gNB, not periodical).

EN-DC introduces CellsForWhichToReportSFTD to restrict the SFTD measurement reporting cell lists when reportSFTD-Meas is set to neighborCells. RAN2 also agreed the informations IEs in the measurement result. For the same reason, we think NGEN-DC need CellsForWhichToReportSFTD and the informations IEs in the measurement result including PCID, SFTD and RSRP. 

For NE-DC, the CellsForWhichToReportSFTD is not needed because RAN4 has concluded that the SFTD measurement of neighbour E-UTRAN cell is not needed. Therefore the measurement result in SFTD measurement only need to include SFTD and RSRP. However in the existing measResultCellSFTD IE the physical cell ID is mandatory and to have backward compatibility, it is better to keep it as is and always report the PScell physical ID.
Proposal 2: For NGEN-DC, MN uses CellsForWhichToReportSFTD to restrict reporting cells when no NR PSCell is configured, and CellsForWhichToReportSFTD is within reportConfig.
Proposal 3: For NGEN-DC, measurement result in SFTD measurement includes PCID, SFTD and RSRP.

Proposal 4: For NE-DC, measurement result in SFTD measurement includes PCID for PSCell, SFTD and RSRP.
As to the UE capability, RAN2 has introduced the sftd-MeasPSCell and sftd-MeasNR-Cell in MR-DC capability.We think RAN2 can reuse these parameters. Therefore there is no impact on ASN.1 and the only clarification needed is to apply sftd-MeasNR-Cell to EN-DC and NGEN-DC cases.
Proposal 5: NGEN-DC reuses all the SFTD capability of EN-DC and NE-DC reuses the PScell SFTD measurement capability of EN-DC. 
3
Conclusions
Based on the discussion in this paper, we propose the following:

Proposal 1: 

1) SFTD measurements for NE-DC/NGEN-DC are supported with the following principles (as in EN-DC):

f. MgNB can configure SFN/frame offset reporting for PSCell whenever PSCell is configured.

g. In NEGN-DC, SFTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured

h. UE only needs to read MIB to measure/report SFN/frame offset.

i. MgNB forwards the SFN/frame offset from MgNB to SgNB using CG-ConfigInfo.

j. One shot reporting (i.e. gNB configures measurement and UE sends single report to gNB, not periodical).

Proposal 2: For NGEN-DC, MN uses CellsForWhichToReportSFTD to restrict reporting cells when no NR PSCell is configured, and CellsForWhichToReportSFTD is within reportConfig.
Proposal 3: For NGEN-DC, measurement result in SFTD measurement includes PCID, SFTD and RSRP.

Proposal 4: For NE-DC, measurement result in SFTD measurement includes PCID for PSCell, SFTD and RSRP.

Proposal 5: NGEN-DC reuses all the SFTD capability of EN-DC and NE-DC reuses the PScell SFTD measurement capability of EN-DC. 
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