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1 Introduction
In the last RAN4 meeting, the definition of measurement gap starting point was discussed and followings were agreed [1]:

	· For EN-DC (LTE is the master cell, NR cells are not in MCG)
· If per-UE MG is configured, If per-UE measurement gap is configured with MG timing advance of 0ms, a measurement gap starts at the end of the latest LTE subframe occurring immediately before the measurement gap among MCG serving cells subframes.
· If per-FR measurement gap for FR1 is configured with MG timing advance of 0ms, this measurement gap for FR1 starts at the end of the latest LTE subframe occurring immediately before the measurement gap among MCG serving cells subframes in FR1.
· If per-FR measurement gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at [FFS]. 
· FFS for SA
· FFS when MGTA of 0.5ms or 0.25ms is applied for EN-DC and SA.



In this contribution, we provide our views on above remaining issues.
2 Discussion
2.1 Per-FR measurement gap for FR2 in case of EN-DC without MGTA

According to RAN2 specification [2], per-FR measurement gap for FR2 is configured by secondary node in case of EN-DC case. Therefore, it is straightforward that the timing information on target NR cell to be measured, e.g., the slot boundary of NR Cell to be measured or the starting point of configured SMTC window can be used for the measurement gap starting point. 

Proposal 1:
In case of EN-DC without MGTA, the timing information on target NR cell to be measured, e.g., the slot boundary of NR Cell to be measured or the starting point of configured SMTC window can be used for the measurement gap starting point.

2.2 Per-UE or per-FR measurement gap in case of EN-DC with MGTA

If measurement gap with MGTA is configured, there is no clear reference point on LTE PCell for the measurement gap starting point since the value of MGTA is 0.25ms or 0.5ms and the length of LTE subframe is 1ms. In such case, therefore, the timing information on target NR cell to be measured should be used for the measurement gap starting point in general. Figure 1 and 2 show the examples of the measurement gap starting point. In case of Figure 1, the slot boundary of NR PSCell or the point that one slot is advanced from the starting point of configured SMTC window can be the measurement gap starting point. In case of Figure 2, the slot boundary of NR PSCell or the point that one slots are advanced from the starting point of configured SMTC window can be the measurement gap starting point.
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Figure 1: The definition of measurement gap starting point in case of EN-DC when MGTA is configured
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Figure 2: The definition of measurement gap starting point in case of EN-DC when MGTA is configured

Proposal 2:
In case of EN-DC with MGTA, the timing information on target NR cell to be measured should be used for the measurement gap starting point.

When EN-DC is not configured and UE performs NR inter-RAT measurement with measurement gap with MGTA, the same principle as explained above can be reused, i.e., the timing information on target NR cell to be measured can be used for measurement gap starting point since UE would know such information, e.g., SMTC, before performing NR measurement.

Proposal 3:
When EN-DC is not configured and UE performs NR inter-RAT measurement with measurement gap with MGTA, the same principle as proposal 2 can be reused.

2.3 Per-UE or per-FR measurement gap in case of SA

In case of SA, the similar principle as EN-DC case mentioned above can be reused. Basically, the timing information on target NR cell to be measured can be used for the measurement gap starting point. In case that SA UE performs LTE inter-RAT measurement, the timing information on NR PCell can be used, which is the similar way as per-UE or per-FR measurement gap for EN-DC. Even if MGTA is configured, the same principle can be applied.

Proposal 4:
In case of SA, basically the same principle as proposal 2 can be reused regardless of whether MGTA is configured or not. 

Proposal 5:
In case that SA UE performs LTE inter-RAT measurement, the timing on NR PCell can be used.

2.4 Exception cases

Both LTE cell and NR cell to be measured don’t have the clear reference point for measurement gap starting point in some cases, e.g., the SCS of NR PSCell is 15kHz SCS and MGTA is configured. Although symbol boundary of NR cell might be used for the reference point in such case, the impact would be negligible since the interruption on SCG has already defined, i.e., UE cannot transmit or received any data in the slots or subframes including measurement gap starting and ending points [2]. 





Observation 1:
In case that the SCS of NR PSCell is 15kHz SCS and MGTA is configured, the impact would be negligible since the interruption on SCG has already defined, i.e., UE cannot transmit or received any data in the slots or subframes including measurement gap starting and ending points [2].

3 Conclusion
In this contribution, we provided our views on remaining issues on measurement gap starting point, and we made following observations and proposals:

Proposal 1:
In case of EN-DC without MGTA, the timing information on target NR cell to be measured, e.g., the slot boundary of NR Cell to be measured or the starting point of configured SMTC window can be used for the measurement gap starting point.

Proposal 2:
In case of EN-DC with MGTA, the timing information on target NR cell to be measured should be used for the measurement gap starting point.

Proposal 3:
When EN-DC is not configured and UE performs NR inter-RAT measurement with measurement gap with MGTA, the same principle as proposal 2 can be reused.

Proposal 4:
In case of SA, basically the same principle as proposal 2 can be reused regardless of whether MGTA is configured or not. 

Proposal 5:
In case that SA UE performs LTE inter-RAT measurement, the timing on NR PCell can be used.

Observation 1:
In case that the SCS of NR PSCell is 15kHz SCS and MGTA is configured, the impact would be negligible since the interruption on SCG has already defined, i.e., UE cannot transmit or received any data in the slots or subframes including measurement gap starting and ending points [2].
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