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1. Introduction
During the NTN SI phase, an SMTC measurement issue caused by propagation delay difference between a UE and two gNBs was identified in TR38.821. If not being considered in the SMTC measurement gap configuration, the UE may miss the SSB/CSI-RS measurement window of a neighboring cell. Meanwhile, to cope with the smaller difference in signal strength between two overlapped NTN cells, conditional triggering of measurement report in addition to signal strength are to be considered in WI phase. In this contribution, we provide our views on these measurement issues for NTN.
2. [bookmark: Proposal_Beacon]Discussion
2.1 Neighboring cell measurement configuration
In NTN, the propagation delay difference between a UE and two gNBs could be much larger than that in terrestrial networks, as for terrestrial networks the round-trip propagation delay can be less than 0.1ms while for NTN it can be 25.77ms (LEO at 600km) to 541.46ms (GEO). If the neighboring cell measurement configuration (e.g. SMTC measurement gap) does not consider such propagation delay difference, the UE may miss the SSB/CSI-RS window and will thus be unable to perform measurements on the configured reference signals from a neighboring cell. This issue (Figure 1) was captured in TR38.821 and is considered as one of the objectives in NTN WI phase.
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Figure 1. Misalignment of configured measurement window and the SSB/CSI-RS window for a neighboring cell
To solve this issue two solutions are considered in the email discussion after RAN2#111e [1]:
· [bookmark: _Hlk53498116]Alt.1: Extend the measurement window to cover all the possible SSB period in NTN, in which case the configuration of SMTC is not needed.
· Alt.2: Reuse current signaling for SMTC configuration. The timing of configured SMTC refer to the timing on satellites of PCell or on NTN GW of PCell (assuming that the SMTC is the same on satellite or on NTN GW for intra-frequency NTN cells), and it is up to UE to derive the real timing on UE side (e.g. take the transmission delay into account)
Meanwhile, there are solutions similar to Alt. 1 proposed in RAN2#111e including multiple/ length-variable measurement windows. Solutions based on UE reporting are also considered. We categorize these solutions and provide further analysis.
A) Longer/Multiple/Length-variable measurement windows (including Alt. 1 in the email discussion).
B) UE implementation e.g. UE derives the real timing (as Alt. 2 in the email discussion).
C) UE-assisted configuration e.g. UE reports the delay difference or the delay to the neighboring cell.
Solution A) is to enhance configuration without additional information, which may not be accurate and will definitely limit the resource a UE can use for data transmission and reception as more measurement windows for neighboring cells mean less configurable resource at serving cell, or cause additional overhead due to move frequent RF switchover at each measurement window for neighboring cells.
Solution B) can work and UE at least can successfully perform the measurement. But if the real timing derived by UE is far from network configured window, it may miss the next transmission window of the serving cell as it is still unaware of the delay difference.
Solution C) can solve the problem without sacrificing configurable resource at serving cell. The primary cause of this issue is that serving cell is unaware of the propagation delay difference from the UE to its serving and neighboring cells. Therefore UE capable of estimating propagation delay to a neighboring gNB (e.g. via UE location and ephemeris) can provide assistance information to the serving cell including the delay difference or the delay to the neighboring cell.
Observation 1: Without knowledge of the delay difference from the UE to its serving and neighboring cells, the serving cell will have to configure longer or more measurement window(s) for neighboring cell measurement.
Proposal 1: UE can report to its serving cell the delay difference (or the delay to a neighboring cell) to assist neighboring cell measurement window configuration.
2.2 Conditional triggering of measurement reporting
In terrestrial systems, a UE can determine it is near a cell edge due to a clear difference in RSRP as compared to cell centre. But in NTN the difference is much smaller due to the common long distance propagation. As measurement reporting is triggered by measured signal strength(s) to serving and/or neighboring cell(s) e.g. A3 and A5, the UEs in NTN may trigger measurement reporting too early or too late. 
Similar to the cell selection/reselection enhancement in IDLE/INACTIVE, the specific conditions other than signal strength(s), e.g. location, can be considered for NTN. For location-based triggering, A3-like or A5-like location-based event could be further designed. 
Proposal 2: Location based event to trigger measurement report should be supported in NTN.
Moreover, in order to ensure the stability, the triggering event of measurement reporting can be based on a combination of location and signal strength(s) in NTN. The potential combinations are as follows.
· Measurement reporting triggering condition A: location-based event OR measurement-based event;
· Measurement reporting triggering condition B: location-based event AND measurement-based event.
Proposal 3: RAN2 to support triggering event of measurement reporting based on the combination of location based event AND/OR measured signal strength based event.
3. Conclusion
In this contribution, we discuss on the neighboring cell measurement configuration and conditional triggering of measurement report. The following observation are given:
Observation 1: Without knowledge of the delay difference from the UE to its serving and neighboring cells, the serving cell will have to configure longer or more measurement window(s) for neighboring cell measurement.
And we propose:
Proposal 1: UE can report to its serving cell the delay difference (or the delay to a neighboring cell) to assist neighboring cell measurement window configuration.
Proposal 2: Location based event to trigger measurement report should be supported in NTN.
Proposal 3: RAN2 to support triggering event of measurement reporting based on the combination of location based event AND/OR measured signal strength based event.
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