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Introduction
In the last RAN4 meeting, mobility-related measurements for NR NTN were discussed, but most issues were FFS due to other WG decision is required. In this contribution, we provide our views on the mobility-related measurement requirements.
 
Discussion
SMTC and Measurement Gap
In RAN2# 115e meeting, following agreements for SMTC/MG state were made[1].
	Agreements via email - from offline 112:
1.	The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.
2.	In NTN, NW-based solution is supported, i.e. the final SMTC/measurement gap configuration is generated and provided by NW in NTN to a given UE (based on the propagation delay difference between at least one target cell and the serving cell of a given UE). FFS whether UE-based solution is supported or not.
3.	In NTN, it is necessary of the UE to report assistant information to the NW (which can be configured by NW or upon NW’s request) to assist NW calculating the offset for SMTC/GAP configurations. FFS the detailed information. The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation
Agreements:
1.	The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation



As described in above RAN2 agreements, RAN2 consider multiple SMTC configuration. It is expected that the multiple SMTCs affect the measurement requirement and performance such as measurement capabilities, measurement period and so on.
[bookmark: _GoBack]Proposal 1. Define the measurement requirements related to multiple SMTCs.

As discussed in RAN2, NW provide the SMTC/MG to UE based on the propagation delay difference calculated by ephemeris information and UE position. It implies that there may be error of SMTC duration and offset due to calculation error, ephemeris error and UE position error. For this reason, we propose to add margin [x] ms to SMTC duration.
Proposal 2. Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x]. 

Also, in RAN2, UE assistant information is discussed to assist NW calculating the offset for SMTC/MG. The detailed information is still under discussion in RAN2, but, we think that RAN4 can also study the UE assisted information such as UE location information, distance between satellite and UE, propagation delay, time that target satellite observable by the UE (i.e. satellite is first located at minimum elevation angle) and so on. If the helpful information to assist the RRM is verified, RAN4 can send LS about the information to RAN2.
Proposal 3. RAN4 can study/discuss UE assistant information for SMTC/MG.

In RAN1#106bis-e meeting, following agreements are approved.
		Agreement:
The UE assumes that it has lost uplink synchronization if new or additional assistance information (i.e. serving satellite ephemeris data or Common TA parameters) is not available within the associated validity duration.
· FFS: details on how to acquire new or additional assistance information



As described in above agreements, if serving satellite ephemeris data or Common TA parameters are not available, UE assumes that it has lost uplink synchronization. It implies that UE cannot accurately estimate the delay between satellite and UE. Then, the SMTC/MG configuration generated by NW is not valid if RAN2 uses the delay information as UE assistant information. Thus, the validity of ephemeris data or Common TA parameters affects measurement performance. In this case, measurement report can be delayed until the validity of ephemeris data or Common TA parameters are guaranteed or it should be noted that measurements are based on invalid information.

Proposal 4: Because of invalidity of ephemeris data or Common TA, the measurement report can be delayed until the validity of ephemeris data or Common TA parameters is guaranteed or it should be reported that measurements are based on invalid information.


Measurement relaxation
In location assisted cell reselection and HO, the distance between UE and the reference location of the cell is considered in RAN2. Since the signal quality (e.g. RSRP, RSRQ) is almost flat within satellite coverage, the distance between UE and the reference location can be used to estimate whether UE is at the cell edge or not. 
Using this information, the measurement relaxation based on distance between reference location and UE could be considered for power saving. To define measurement relaxation, RAN2 should be involved for the detail procedure. If RAN4 has consensus to define measurement relaxation, RAN4 can send the LS to RAN2 for the issue.
Proposal 5: Consider measurement period relaxation based on distance between UE and the reference location.

NTN-TN mobility
For NTN-TN mobility, following agreements were made in RAN4 #100e meeting [2].
· For RRC Idle/Inactive mode
· Define measurement/mobility requirements within NTN
· Define measurement/mobility requirements for TN-NTN
· Note: Inactive mode decision can be revisited in case the use case is deprioritized in other WGs
· For RRC Connected
· Define measurement/mobility requirements within NTN
· FFS whether to define measurement/mobility requirements for TN-NTN


We think measurement/mobility requirements for TN-NTN in RRC connected mode are not much different to the requirements for within TN in connected mode. Also, some requirements for within TN can be reused. For this reason, RAN4 can start to discuss measurement/mobility requirements for TN-NTN.
Proposal 6. The measurement/mobility requirements for TN-NTN in connected mode has same priority with requirement for other scenarios (such as within NTN for connected/idle and TN-NTN for idle)

Conclusion 
In this contribution, we provide our views on mobility-related measurement requirements.
For multiple SMTCs,
Proposal 1. Define the measurement requirements related to multiple SMTCs.
Proposal 2. Consider SMTC/MG window/length margin as [x]ms due to propagation delay estimation error, ephemeris error and UE position error. FFS for value of [x]. 
Proposal 3. RAN4 can study/discuss UE assistant information for SMTC/MG.
Proposal 4. Because of invalidity of ephemeris data or Common TA, the measurement report can be delayed until the validity of ephemeris data or Common TA parameters is guaranteed or it should be reported that measurements are based on invalid information.

For measurement relaxation,
Proposal 5. Consider measurement period relaxation based on distance between UE and the reference location.

For TN-NTN mobility
Proposal 6. The measurement/mobility requirements for TN-NTN in connected mode has same priority with requirement for other scenarios (such as within NTN for connected/idle and TN-NTN for idle)
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