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1 Introduction

In the last 3GPP RAN4 #85 meeting, we received an LS R2-1714227 [1] from RAN2 where RAN2 respectfully requests RAN4 provide information on whether the gap patterns for NR measurements can also be applied for SFTD measurements of NR cells when EN-DC is not configured. In this contribution, we answer the LS [1] by providing some discussions and insights in this problem.
2 SFTD measurement for EN-DC
The terminology SFN and subframe time difference (SSTD) is used in LTE spec, while for NR it changes to SFTD which is short for SFN and frame timing difference [2]. Thus, we use SFTD throughout this contribution. 

For SFTD measurement for EN-DC case as shown in Figure 1, UE has the serving LTE cell on frequency F1 and it needs to do SFTD measurement for NR cell on inter-frequency F2.  In legacy SFTD measurement, where two component carriers (CC) are all from serving cells, the measurement can be made within one slot unit.  However, in the EN-DC case, NR cell and LTE cell are working on different frequency, UE needs to do RF toning/re-toning after measuring the timing on one CC and then it can measure the timing for the other CC. For example, as it is shown in Figure 1, after measuring the timing on NR cell on frequency F2, UE has to tone its RF to the inter-frequency F1 to measure the timing for LTE serving cell. Therefore, there is a gap Δt introduced into the timing difference between the receiving the signals from NR cell and LTE cell. 
It is noted that for EN-DC case, the serving cell for UE is an LTE cell and UE is making SFTD measurement for NR cell. So only LTE measurement gap patterns can be applied for the SFTD measurement in this case.
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Figure 1.  An illustration of SFTD measurement for EN-DC case
Observation #1:
When EN-DC is not configured, UE only has the LTE PCell as the serving cell, then only the LTE measurement gap patterns can be applied for NR SFTD measurement.

Based on the above observation, we have the following proposal: 
Proposal 1: In the case of EN-DC, the LTE gap patterns defined in Table 8.1.2.1-1 in TS 36.133 can be applied for SFTD measurements of NR cells when EN-DC is not configured.
Observation #2:
Since UE needs to do inter-frequency SFTD measurement for the EN-DC case, naturally, there is a gap Δt within the timing difference between received signals from the LTE cell and NR cell, as shown in Figure 1, due to the fact that UE need to do RF toning/re-toning to complete two measurements in different frequency.
Given the existing off-set Δt, UE needs to make some compensations to correct SFTD measurement for the EN-DC case. Thus, we propose the following: 
Proposal 2: For SFTD measurement in EN-DC case, UE needs to compensate the off-set Δt in the timing difference between the received signals from the LTE PCell and NR SCell. The detailed compensation mechanism is FFS.
3 Conclusion
This paper discusses the SFTD measurement problem for EN-DC case. The proposals are listed as follows:
Proposal 1: In the case of EN-DC, the LTE gap patterns defined in Table 8.1.2.1-1 in TS 36.133 can be applied for SFTD measurements of NR cells when EN-DC is not configured.
Proposal 2: For SFTD measurement in EN-DC case, UE needs to compensate the off-set Δt in the timing difference between the received signals from the LTE PCell and NR SCell. The detailed compensation mechanism is FFS.
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