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1 Introduction
At the last RAN4 meeting, introducing SFTD measurement for EN-DC when PSCell is configured in Rel.15 was agreed [1][2]. In addition, SFTD measurement for EN-DC when PSCell is not configured was agreed at the last RAN2 meeting [3]. The RAN2 agreements are shown below.

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.

According to [3], RAN2 also asked RAN4 whether the existing measurement gap definitions allow UE to perform the SFTD measurements of NR cells when EN-DC is not configured. In this contribution, we present our views on this topic.
2 Discussion
2.1 The necessity of Inter-RAT SFTD measurement when PSCell is not configured
Although SFTD measurements when PSCell is not configured was already agreed in RAN2, we would like to explain why this feature is needed for EN-DC. For LTE-LTE DC case, only SSTD measurement when PSCell is configured was defined because UE can perform inter-frequency measurement using measurement gap on PSCell candidates without measurement timing configuration. In other words, since LTE-SS is sent every 5ms, UE can detect LTE-SS within 6ms length of measurement gap even if serving and target cell are asynchronous (Fig.1).
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Figure 1: Asynchronous LTE DC case

In case of EN-DC, NR-SS transmission periodicity, i.e., SS burst set periodicity, is configurable from 5ms to 160ms and the length of SS burst set depends to the number of SS blocks. When UE performs inter-RAT NR measurements to detect PSCell candidates, network has to configure SMTC including measurement window timing, duration and periodicity in accordance with SS burst set periodicity and the length of SS burst set if SS burst set periodicity is longer than 5 ms. In addition, since it is inter-RAT measurement, measurement gap would also be necessary. If LTE serving cell and NR target cell(s) are synchronous or network has the information of measurement timing configuration between those cells, SMTC window and measurement gap can be configured appropriately so that SMTC window and measurement gap with less than 5 or 6 ms could cover actual SS burst set transmission timing. However, in asynchronous EN-DC case, network cannot configure appropriate SMTC window and measurement gap timing without timing information between LTE serving cell and candidate NR cell(s). Thus, inter-RAT SFTD measurement when PSCell is not configured is needed.

Observation 1: For LTE-LTE DC case, since LTE-SS is sent every 5ms, UE can detect LTE-SS within 6ms length of measurement gap even if serving and target cell are asynchronous 

Observation 2: In case of EN-DC, NR-SS transmission periodicity, i.e., SS burst set periodicity, is configurable from 5ms to 160ms and the length of SS burst set depends to the number of SS blocks.

Observation 3: In asynchronous EN-DC case, network cannot configure appropriate SMTC window and measurement gap timing without timing information between LTE serving cell and candidate NR cell(s).

Proposal 1:Inter-RAT SFTD measurement requirements when PSCell is not configured should be defined in RAN4 spec.


2.2 How to perform Inter-RAT SFTD measurement when PSCell is not configured
Since the SFN and frame/slot boundary timings of NR candidate cell is derived by detecting SS block, the SFTD measurement itself needs measurement timing configuration. But as we explained above, it is difficult to configure appropriate measurement timing since there is no timing information at LTE serving cell. In order to solve this issue, following solutions were proposed in last RAN4 meeting:

· Option1: Based on SS burst set periodicity of target NR cell(s), network configures special long measurement gap for inter-RAT SFTD measurement and UE performs inter-RAT SFTD measurement with such special measurement gap.
· Option 2: UE performs inter-RAT SFTD measurement without measurement gap, e.g, UE uses the other RF chains to perform measurements.
· Option 3: Network blindly configures PSCell to UE and UE performs SFTD measurement as intra-frequency.

Figure 2 shows example of Option 1. In case of this example, 160ms + retuning time (e.g., 0.5ms or 1ms) is needed as MGL for the special measurement gap. It is too long gap and measurement gap ID needs to be expanded, which leads to RAN2 impact. 
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Figure 2: Example of Option 1 for asynchronous EN-DC

Observation 4: In case of Option 1, 160ms + retuning time (e.g., 0.5ms or 1ms) is needed as max MGL for the special measurement gap. It is too long gap and measurement gap ID needs to be expanded, which leads to RAN2 impact.

Option 2 is better than Option 1 since UE can keep data transmission and reception on serving cell(s) thanks to no measurement gap. Even if some interruptions are occurred when RF for PSCell measurement is activated, this impact would be smaller than impact of special measurement gap in Option 1. 

It seems that Option 3 is also acceptable solution. Since the part of procedure for adding a candidate PSCell could be reused, it would be relatively easy to introduce this way compared to other options. However, if there are a lot of NR small cells in LTE cell coverage, network would not have an idea which cell should be blindly added as PSCell to the UE. In such case, although network blindly configures PSCell to the UE, UE may not be able to perform SFTD measurement if the UE is outside of configured PSCell coverage, and then network needs to reconfigure another PSCell and UE needs to try SFTD measurement again. It causes delay and power consumption for EN-DC operation.

Observation 5: Option 2 and 3 are better than Option 1 since UE can keep data transmission and reception on serving cell(s) thanks to no measurement gap.

Observation 6: In Option 3, if there are a lot of NR small cells in LTE cell coverage, network would not have an idea which cell should be blindly configured as PSCell to the UE. In such case, there would be additional delay and power consumption for EN-DC operation.

Proposal 2: RAN4 should define inter-RAT SFTD measurement requirements without measurement gap for the case where PSCell is not configured.
· [bookmark: _GoBack]When inter-RAT SFTD measurement without measurement gap is configured, UE shall perform cell identification on the carrier and SFTD measurement on detected PSCell candidate(s), i.e., UE shall be capable of reporting at least one cell and SFTD measurement result for the cell.
3 Conclusion
In this contribution, we provided our view on the necessity of SFTD measurement and how to perform it. Our observations and proposals are as follows:

Observation 1: For LTE-LTE DC case , since LTE-SS is sent every 5ms, UE can detect LTE-SS within 6ms length of measurement gap even if serving and target cell are asynchronous 

Observation 2: In case of EN-DC, NR-SS transmission periodicity, i.e., SS burst set periodicity, is configurable from 5ms to 160ms and the length of SS burst set depends to the number of SS blocks.

Observation 3: In asynchronous EN-DC case, network cannot configure appropriate SMTC window and measurement gap timing without timing information between LTE serving cell and candidate NR cell(s).

Proposal 1: Inter-RAT SFTD measurement requirements when PSCell is not configured should be defined in RAN4 spec.

Observation 4: In case of Option 1, 160ms + retuning time (e.g., 0.5ms or 1ms) is needed as max MGL for the special measurement gap. It is too long gap and measurement gap ID needs to be expanded, which leads to RAN2 impact.

Observation 5: Option 2 and 3 are better than Option 1 since UE can keep data transmission and reception on serving cell(s) thanks to no measurement gap.

Observation 6: In Option 3, if there are a lot of NR small cells in LTE cell coverage, network would not have an idea which cell should be blindly configured as PSCell to the UE. In such case, there would be additional delay and power consumption for EN-DC operation.

Proposal 2: RAN4 should define inter-RAT SFTD measurement requirements without measurement gap for the case where PSCell is not configured.
· When inter-RAT SFTD measurement without measurement gap is configured, UE shall perform cell identification on the carrier and SFTD measurement on detected PSCell candidate(s), i.e., UE shall be capable of reporting at least one cell and SFTD measurement result for the cell.
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