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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 mobility requirements, following issues are discussed in RAN4#100-e meeting:
· Issue 2-1 Cell Selection and Reselection
· Issue 2-2-1 Conditional Handover Cases
· Issue 2-2-2 Conditional Handover Requirements
But no agreement is achieved due to lack of RAN2 progress.
This document will discuss these issues further based on current RAN2 progress.

2. Discussion
In last RAN2 meeting, some agreements may be related mobility is achieved, summarised as following:
· UE specific TA pre-compensation reported will be report to network.
· A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
· The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
· If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled
· Periodic location reporting can also be configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED. RAN2 discuss whether it is part of existing periodic measurement report configuration or a new configuration for periodic reporting of UE location.
· Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED
· 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
· For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information
· For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
· 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.
· 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.

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

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.

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

From current RAN2 agreements, we can see that CHO based on location and time will be introduced in NTN system; 4 SMTC will be configured in one measurement object with the same ssbFrequency. But the details of measurement and mobility process are still in the discussion and no decision yet. We think it is still not sufficient for RAN4 to specify requirements, and proposed RAN4 can keep suspending discussion on issues for CHO and cell selection and reselection.
Proposal 1: RAN4 can still keep suspending discussion on issues for CHO and cell selection and reselection.

For the issue of number of measurement cells, we think it should be clarified firstly for architecture, i.e. different beams transmitted from one satellite have same cell ID or different cell IDs. If they have the same cell ID, the mobility between beams should belong to beam management in a cell. The number of measurement cells will be number of satellites measured by UE. The satellite moves along the orbits. The cells along the orbits are less than the situation in TN system. The measurement capability of number cells for each layer measured defined in NR RRM specification can be reduced, e.g. 4, for NTN UE.
If different beams transmit from one satellite have different cell IDs. The cells for intra-satellite can be seen as normal hexagon network from UE point view. The critical issue for UE measurement should not be large number of cells but the measurement period because the signal changes very small within cell, while the signal changes quickly at cell edge. So it may be sufficient that UE is requested to measure 3 cells of intra-satellite. But UE should measure signal from two or three satellites when the cell changes between different satellites. In current RRM specification 38.133, the number cells measured is defined as:
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.

We think the current measurement capability of number cells measured can be reused for NTN UE.
Proposal 2: The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.

3. Conclusion
This document discussed the topic of mobility-related measurement requirements and presented our proposals as below:
Proposal 1: RAN4 can still keep suspending discussion on issues for CHO and cell selection and reselection.
Proposal 2: The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.
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