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Introduction
In the email [Post111-e][911], RAN2 discussed the necessity of the measurement window enhancements for NTN measurements. Most companies agreed with the necessity of the enhancements, but failed to achieve the consensus on how to solve the problem. In this contribution, we continue the discussion and make some proposals to make further progress on the measurement window enhancements. 
Discussion
The SMTC and measurement gap are configured based on the timing of serving cell. Due to the propagation delay difference between serving and neighbour satellites, the actual SSB burst of neighbour satellites seen at UE may exceed the measurement window configured by the serving satellites. To avoid UE missing the SSB burst of neighbour satellites, 4 candidate solutions had been discussed during the email discussion, and they can be categorized into three approaches as follows:
· Approach 1: Configure a single large window (Alt1&3 for SMTC, Alt1&4 for measurement gap).

· Approach 2: Configure multiple windows (Alt 4 for SMTC, Alt 3 for measurement gap).
· Approach 3: Up to UE to derive the timing of the window (Alt2 for SMTC and measurement gap)
For successful measurement of the SSB on inter-frequency, the SSB burst should appear within the configured SMTC occasion and the SMTC should be configured within the measurement gap. If SMTC occasion and measurement gap are not overlapped, the measurement of the corresponding inter-frequency will fail.
In the email discussion, the enhancements for SMTC and measurement gap had been discussed separately. However, if different approaches are used for the SMTC and measurement gap enhancements, it is likely to cause asynchronous problem between the enhanced SMTC and the measurement gap. For example, if SMTC is extended based on the NW configuration while the timing of the measurement gap is derived by UE implementation, it cannot ensure that the extended SMTC is overlapped with the measurement gap derived by the UE.

Furthermore, it may lead to the unnecessary interruption with serving cell. If measurement gap is enhanced to be extended by approach 1 but multiple SMTCs are configured by approach 2, the measurement gap will be long enough to contain multiple SMTC windows as shown in figure1 (a). Then, the UE will not monitor the serving cell throughout the configured long measurement gap even though no SSB is transmitted between two SMTCs. On the contrary, if approach 2 is adopted for measurement gap while approach 1 is used for SMTC enhancement, the SSB burst on inter-frequency will be transmitted even outside the measurement gap uselessly. To avoid these problems, the same approach should be applied for the SMTC enhancement and measurement gap enhancement,
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Figure 1 Wrong measurement window configuration
Proposal 1
Adopt the same approach for SMTC and measurement gap enhancements among following candidates:
· Approach 1: Configure a single large window
· Approach 2: Configure multiple windows
· Approach 3: Up to UE to derive the timing of the window with existing configuration
In the approach 1 or 2, UE entirely complies with the network configuration, and this ensures the consistent window timing between UE and gNB. However, the approach 3 would result in misalignment between UE and gNB regarding potential measurement window. If the timing derived by the UE is far from the configured window, it may even miss the data transmission from the serving gNB, so this approach can only apply to the case where no measurement gap is needed. Furthermore, if the measurement window is derived by UE implementation, the measurement performance depends on the UE capability and it will vary from UE to UE. For these reasons, the UE implementation based approach should be excluded from the candidate enhancements.
Proposal 2
Rule out the approach 3 to ensure the consistent window timing between UE and gNB.
Above solutions focus on a problem caused by different propagation delay from neighbour cells having different orbit. Considering that the NW will try to configure the extended/multiple window(s) as small as possible to avoid excessive interruption or UE power consumption caused by the measurements, the approach 1 and 2 can work well only under the assumption that the serving gNB is able to calculate the propagation delay between a neighbour cell and the UE. 
However, when the propagation delay is about 500ms, the miscalculation with 1% error (=5ms) will make the SSB burst entirely get out the configured measurement window. Even though the exact window is configured without any error based on the UE location and the ephemeris information, the propagation delay can change dynamically according to the movement of the UE or the satellite. Therefore, we are not sure whether the serving gNB is always able to precisely calculate the propagation delay between each UE and neighbour cells without error and update the window configuration according to the changed propagation delay for all UEs. 
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Figure 2 Measurement failure caused by mis-configuraiton
If the uncertainty or inaccuracy needs to be considered for the measurement window configuration in NTN, UE should be able to determine whether the neighbour satellite is properly measured within the configured window, and it should inform gNB of the measurement failure when the measurement failure is detected so that the gNB can update the measurement window for the UE.
Proposal 3
When UE cannot detect a neighbour NTN cell that the UE has to measure within the configured measurement window, UE can detect and report the measurement failure to network. 

Conclusion
Proposal 1
Adopt the same approach for SMTC and measurement gap enhancements among following candidates:

· Approach 1: Configure a single large window
· Approach 2: Configure multiple windows
· Approach 3: Up to UE to derive the timing of the window with existing configuration
Proposal 2
Rule out the approach 3 to ensure the consistent window timing between UE and gNB.
Proposal 3
When UE cannot detect a neighbour NTN cell that the UE has to measure within the configured measurement window, UE can detect and report the measurement failure to network. [image: image3.png]
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