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1. Introduction
In RAN4#100e meeting, a way forward on RRM requirements for NTN measurement and mobility was approved [1]. About measurement procedure requirements, following issues have achieved agreements:
· Issue 3-1-3 UE capability regarding the number measurement cell groups
· RAN4 to further discuss UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings
· Issue 3-2-1 Positioning
· Positioning is not in the scope of Rel-17 NTN WI
· Issue 3-2-2 Cell Service Time
· RAN4 to take into account “cell service time information” in relevant requirements. FFS on
· whether it is limited to Quasi-earth fixed non-GEO case or not
· which parts of requirements will be affected
Some issues have no agreement due to lack of RAN2 progress. This document will discuss the topic for measurement procedure requirements for NTN and present our understanding and proposals based on current RAN2 progress.

2. Discussion
Issue 3-1-1: Multiple SMTCs
It is noted that no agreement for this issue due to lack of RAN2 progress in WF [1]. In this meeting, a RAN2 LS [2] have been received as following:
During RAN2#115_e meeting, RAN2 discussed the SMTC and measurement gap configuration in NTN and agreed that the UE can be configured to use multiple SMTCs per ssbFrequency in parallel and the maximum number of SMTCs configured per measurement object for the same ssbFrequency is equal to 4. The multiple SMTCs in the same measurement object and for the same ssbFrequency differ at least in offset.
RAN4 is asked to confirm that the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4. RAN4 is asked to provide feedback if any other value is suitable.

We think 4 SMTCs means the UE will measure 4 satellites signals per frequency layer. It should be sufficient for NTN system measurement because the satellite moves along the orbits and UE just needs to measure several satellite signals. RAN4 can send a response LS to confirm the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4.
Proposal 1: RAN4 can send a response LS to confirm the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be 4.
In RAN2#115e meeting, there are also following agreement:
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
It is not very clear how to use multiple SMTCs per frequency layer. RAN4 needs further discussion and RAN2 progress on how does it influence RRM requirements. 

Issue 3-1-2: Measurement Gap
It is noted that no agreement for this issue due to lack of RAN2 progress in WF [1]. In RAN2#115e meeting, there are following agreements for measurement gap:
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.
So multiple measurement gaps should be configured by NW based on multiple SMTC configuration and UE location information. In this case, the measurement requirements for a satellite (SMTC) signal may be specified based on specific measurement gap in NTN.
Observation: The measurement requirements for a satellite (SMTC) signal may be specified based on specific measurement gap in NTN.

Issue 3-1-3: UE capability regarding the number measurement cell groups
Based on RAN2 LS, the UE capability regarding the number measurement cell groups should be alignment with maximum number of SMTC configuration, i.e. 4.
Proposal 2: UE capability regarding the number measurement cell groups is 4.

Issue 3-2-2: Cell Service Time
RAN2 have following agreements:
Agreements via email - from offline 108:
1. Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
2. For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information

Agreements via email - from offline 108 third round:
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
2. For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
3. For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.

Working Assumptions:
1. Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger
2. Specify that measurement reports can be configured to be piggybacked with location report when location based event triggers it
Agreements via email - from offline 103:
1. The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.
· FFS other options
2. Specify hysteresis and time to trigger for the location event for RRM and CHO
3. Timing information from RRCReconfiguration message in RRC running CR is removed
4. UE is allowed to perform HO only during T1 to T2
5. Agree to limit to A or B and continue discussion between options A and B
· Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s
· Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41

Agreements via email - from offline 103 second round:
1. RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
2. RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO
3. RAN2 down priorities further enhacnements for connected mode for Rel-17 for TN-NTN mobility
4. RAN2 continue discussing the exact solution for TN priorization over NTN for idle mode
So UE will start measurement based on Broadcast of cell stop time, and to perform HO during specific time. The relative requirement should be specific in RAN4 specification.
Proposal 3: RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.

For UE measurement, we think the intra-frequency and inter-frequency measurements should be defined requirements for Rel-17 NTN system, but the measurement requirements for inter-RAT measurement, CA, NR-DC, EN-DC, and NE-DC should not be considered for Rel-17 NTN system.
Proposal 4: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system. Do not define the RRM requirement for inter-RAT, CA, NR-DC, EN-DC, and NE-DC.
The TN measurement period requirements can be as start point for NTN system. NTN measurement period requirements should consider different satellite types. The measurement period should be shorter for LEO cell. The measurement period in TN requirements can be reused for GEO or HEO cell.
Proposal 5: NTN measurement period requirements should consider different satellite types (LEO, GEO, HEO cell) based on TN measurement period requirements.

3. Conclusion
This document discussed the topic of measurement procedure requirements and presented our observation and proposal as below:
Proposal 1: RAN4 can sent a response LS to confirm the maximum number of SMTCs configured per measurement object for the same ssbFrequency can be equal to 4.
Observation: The measurement requirements for a satellite (SMTC) signal may be specified based on specific measurement gap in NTN.
Proposal 2: UE capability regarding the number measurement cell groups is 4.
Proposal 3: RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.
Proposal 4: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system. Do not define the RRM requirement for inter-RAT, CA, NR-DC, EN-DC, and NE-DC.
Proposal 5: NTN measurement period requirements should consider different satellite types (LEO, GEO, HEO cell) based on TN measurement period requirements.
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