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Introduction
In RAN4 #98-e meeting, WF on NTN measurement is approved [1].However, there are several issues still remain. In this contribution, we provide our views on measurement requirement for NTN.

Discussion
Interruption/MG for GNSS measurements
In RAN4 #98e meeting, L-band is taken into account for RAN4 exemplary band. Since the uplink L-band is close to GNSS band, there is a potential issue such as IDC harmonic/emission interference. We think that such an issue can be handled in the RF session. In other words, discussion about MG for GNSS measurement can be triggered in RRM session once the potential issue for in-device coexistence is verified in the RF session.
Proposal 1. L-band in-device coexistence problem can be handled in the RF session since it is caused by out-of-band RF leakage issues such as IDC harmonic/emission interference. Discussion about MG for GNSS measurement can be triggered in RRM session once the potential issue for in-device coexistence is verified in the RF session.

New or enhanced SMTC and Measurement Gaps
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Figure 1. Distance between satellite and NTN UE with different elevation angle

For illustration of example scenarios that requires a new or enhanced SMTC/MG, we consider two satellites at same altitude with elevation angel and assume that two satellite transmit SSBs at the same time with same frequency as illustrated in Fig. 1. If the elevation angle difference of two satellite is comparatively small, the legacy SMTC may be used. For example, when the altitude of satellites are 600km, θ for satellite1 is 90° and θ for satellite2 is about 80°, the distance gap between two satellites is about 10 km, and SSBs from satellite2 arrives at UE 33 us later than SSBs from satellite1. In this case, the legacy SMTC may be used.
However, when the distance between satellite1 and UE (D1 in the Fig.1) is 1200km with elevation angle = 90 ° and the distance between satellite2 and UE (D2 in the Fig.1) is about 3083km with minimum elevation angle = 10 ° as usual, the distance gap between two satellites is about 1883 km. And SSBs from satellite2 arrives at UE about 6 ms later than SSBs from satellite1. Hence, UE cannot measure the SSBs from satellite1 and 2 with legacy SMTC or UE may be able to measure only the SSBs partially overlapped with the SMTC.
Observation 1. Depending on the elevation angle, altitude and so on, UE cannot measure SSBs at all with the legacy SMTC/MG or measure only a part of SSBs in case of measured SSBs and SMTC/MG windows are partially overlapped.
[bookmark: _GoBack]Moreover, if we take into account feeder link delay, there will be more cases where legacy SMTC is not available. To resolve this issue, RAN2 provided several solutions and draft conclusions have been made as follows (captured from RAN2 post 113-e discussion):
	· [To agree] when there is substantial support (i.e. more than 11) and hence proposed for easy agreement..
· [To discuss] when there is some level of support (i.e. equal or less than 11) and agreement may be possible.
· [FFS] when company propose new solutions or options to possibly consider further if there is sufficient support (understanding that these topic have not been discussed by all companies when providing their views in the different discussion points).
Proposal 1.	[To agree] [21/21] For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
Proposal 3.1.	[To agree] [13/21] To enable the usage one or more SMTC configuration(s) with one or more offset(s) associated to each SMTC configuration in order to account for the different propagation delays. FFS if SMTC configuration can be associated 
Proposal 7.	[To agree] [13/21] Multiple measurement gap patterns are supported for Rel-17 NTN.
Proposal 11.	[To agree] [19/21] New UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap.
Proposal 12.	[To discuss] [9/21] To discuss if a UE can report location information. If this reporting is agreed, FFS how UE’s location is known by UE (e.g. based on GNSS and/or RTT measurement and/or coarse location info represented by the TAC/TAI mapped from the geographical area UE); and, FFS how frequent this information is exchanged (e.g. periodically vs upon request).
Proposal 13.	[To discuss] [11/21] To discuss if a UE can report propagation delay related information. If this reporting is agreed, FFS whether this information is defined as an absolute value based on propagation delay from neighboring cells or relative value based on the SFTD; and, FFS how frequent this information is exchanged (e.g. periodically vs upon request).



Even though above draft conclusions are not final agreements, to finalize the RRM issues on time, RAN4 can start discussing the proposals supported by majority companies such as multiple SMTC/MG and new UE assistance based SMTC/MG configuration. For this reason, RAN4 has to study the RAN4 impact from enhanced SMTC/MG with multiple configuration and multiple (or one) offsets.
Proposal 2. RAN4 should study the RAN4 impact of multiple configuration and multiple (or one) offsets for SMTC/MG.
Multiple SMTC/MG can improve the measurement performance, but, multiple SMTC/MG may deteriorate data rate since an UE measures neighbor cell’s SSBs instead of data symbol reception in the SMTC/MG window duration. Hence, multiple SMTC/MG shall be applied limited conditions. For example, if the distance difference between serving and neighbor cell is large, multiple SMTC/MG can be applied, but if it is small, it can be reused legacy SMTC/MG as described above. RAN2 also considers new SMTC/MG issue with various conditions (different/larger propagation delays, and the satellites considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios) as described Proposal 1 in RAN2 draft conclusion. For this reason, we propose that, to prevent the performance degradation, RAN4 needs to study conditions that new or enhanced SMTC/MG is required.
Proposal 3. To prevent the performance degradation, RAN4 needs to study conditions that new or enhanced SMTC/MG is required, 

Even if the SMTC/MG is configured by using propagation delay or location information, measurement resource (e.g., SSB or CSI-RS) could be located outside SMTC/MG window due to the inaccurate information as shown in Figure 2. In this case, a UE can measure SSB1 and SSB2 within SMTC/MG window. However, For the SSB3 and SSB4 measurements, unexpected reporting to a network could be introduced. Therefore, UE behavior for misaligned between measurement resources and SMTC/MG window should be considered to prevent measurement reporting misleading UE mobility management in the network.


[bookmark: _Ref68120079]Figure 2 Example of misaligned SMTC/MG window

Proposal 4. RAN4 should consider UE behavior for misaligned between measurement resources and SMTC/MG window due to inaccurate information such as propagation delay or location.

Handover requirement
In RAN2, conditional HO based on A4 event for NTN has been concluded. But FFS whether other triggers need to be combined this such as timer or location. Regardless of other triggers for conditional HO, overall handover requirements for intra/inter-NTN handover with service link switching in RAN4 might not have a significant effect. So, existing requirements for conditional HO could be reused for NTN. 
Proposal 5. Existing requirements for conditional HO in NR could be reused for intra/inter-NTN handover with service link switching.

If RAN4 treats feeder link switching for one NTN satellite to define handover requirements in Rel-17, additional discussion should be needed since it would be different from intra/inter-NTN handover with service link switching. 
Proposal 6. RAN4 needs to determine whether feeder link switching based handover for one NTN satellite would be handled in Rel-17.



Conclusion 
In this contribution, we provide our views on NTN measurement, and we propose
· Proposal 1. L-band in-device coexistence problem can be handled in the RF session since it is caused by out-of-band RF leakage issues such as IDC harmonic/emission interference. Discussion about MG for GNSS measurement can be triggered in RRM session once the potential issue for in-device coexistence is verified in the RF session.
· Proposal 2. RAN4 should study the RAN4 impact of multiple configuration and multiple (or one) offsets for SMTC/MG.
· Proposal 3. To prevent the performance degradation, RAN4 needs to study conditions that new or enhanced SMTC/MG is required.
· Proposal 4. RAN4 should consider UE behavior for misaligned between measurement resources and SMTC/MG window due to inaccurate information such as propagation delay or location.
· Proposal 5. Existing requirements for conditional HO in NR could be reused for intra/inter-NTN handover with service link switching.
· Proposal 6. RAN4 needs to determine whether feeder link switching based handover for one NTN satellite would be handled in Rel-17.
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