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Introduction
In the last RAN2 meeting, some timing information issues about a cell going to stop serving the current area and cell reselection were discussed, and some agreements were achieved as follows [1]:
Agreements:
1. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.
2. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.
3. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.

1. For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS
In the email discussion [2], ephemeris/location assisted cell reselection is discussed, and the proposals are as below according to comments of majority participants:
Proposal 4: [13/23] Location assisted cell reselection should be introduced in NTN.
Proposal 5: [11/21] In location assisted cell reselection in NTN, the distance between the UE and the reference location of the cell (serving cell and/or neighbor cell) should be considered.
However, the two proposals were postponed to this meeting due to limited time budget.
[bookmark: _GoBack]Then in this contribution, we would like to provide some further considerations on the location assisted reselection. 
Discussion
[bookmark: _Hlk41985036]For the cell reselection, as mentioned above, in the email discussion [2], most companies prefer to introduce location information assistance for cell reselection. While some opponents have the concern that utilizing UE location information in cell reselection may cause serious energy consumption problems due to the need for GNSS to continuously track the UE location. And the ambiguous Near-far effect that a small difference in signal strength between two beams in a region of overlap in NTN systems could be solved via appropriate measurement configurations and/or the timing information. 
However, compared to the coverage of the terrestrial network, the satellite coverage is very large, especially GEO scenarios. Moreover, the LEO scenarios with steerable beams could also ensure that the coverage does not change for a period of time. With the large coverage, the position of UE may not quickly change to be in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then GNSS continuous tracking UE location may not be required. 
On the other hand, because of the tiny changes of signal strength in NTN cell, just relying on adjustment the measurement threshold may be difficult to seek for a suitable cell to camp on. Therefore, UE location information is still beneficial for cell reselection for UEs in NTN deployments. Moreover, in order to decrease energy consumption of the UEs, we could consider using GNSS to intermittently track the location of the UEs instead of continuously tracking. And we could consider combining TA value, neighboring PCI and other information to design the conditions for starting GNSS to save electricity. 
Observation 1: With the large coverage of satellite, the position of UE may not quickly change to be in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then continuous tracking UE location by GNSS may be not required.
Proposal 1: For cell reselection, it is proposed to utilize the GNSS to intermittently to track the location of the UEs instead of continuously tracking, e.g. using combining TA value, neighboring PCI and other information to decide the conditions for starting GNSS to save electricity.

In addition, even for the quasi-earth fixed case, using the stop serving time information that has been introduced may not be fully adapted to all scenarios. This time information is beneficial for the scenario that UEs are static or UEs are moving in the same direction with the satellite. However, for the scenario depicted in Fig.1, the satellite start to provide service for the cell at T1, and stop at T2, the UEs which are moving in the opposite direction to the satellite may not perform measurement on neighbor cells correctly with the stop serving time information (e.g., an absolute time T2 or a relative time duration (T2-T1)). Therefore, if UE location information is supported for cell reselection, then these UEs could utilize the location information to derive the valid remaining serving time information of the current cell to help implement measurement on neighbor cells. 


Fig.1 quasi-earth fixed case with UEs moving in the opposite direction to the satellite
Proposal 2: RAN2 to introduce UE location information for cell reselection.

Then, according to the agreement that for idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS. From our perspective, it will be the common case that TN and NTN are deployed in inter-frequency mode, and then the configuration of priority per frequency can be utilized to prioritise TN over NTN as the legacy priority-based mechanism. In the case of TN and NTN being deployed co-channel, the configuration of Qoffset and Qhyst for intra-frequency cell reselection can be used for the purpose of prioritizing TN over NTN as current cell reselection criteria, where the configuration of parameter for cell reselection ranking can depend on the scenario characteristics, policies of different operators and service requirements. And in our understanding, even TN and NTN being deployed co-channel, there are mainly deployed in complementary manner, the overlapping part will be rare case, e.g. the TN is deployed for downtown and urban area, while the NTN is deployed for the ocean, desert and pasture area. However, whether there is still normative room to optimize the configuration to realize the prioritise TN over NTN in case of TN and NTN being deployed co-channel can be studied and discussed further. 
Observation 2: For idle mode reselection, the priority configuration for inter-frequency cell reselection and the Qoffset and Qhyst for intra-frequency cell reselection can be utilized to prioritise TN over NTN.
Observation 3: even TN and NTN being deployed co-channel, there are mainly deployed in complementary manner, the overlapping part will be rare case, e.g. the TN is deployed for downtown and urban area, while the NTN is deployed for the ocean, desert and pasture area.
Proposal 3: For idle mode reselection, the priority configuration for inter-frequency cell reselection and the Qoffset and Qhyst for intra-frequency cell reselection can be utilized to prioritise TN over NTN as the legacy priority-based mechanism with the consideration of scenario characteristics, policies of different operators and service requirements.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on the location assisted reselection for NTN and have the following observation and proposal:
Observation 1: With the large coverage of satellite, the position of UE may not quickly change to be in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then continuous tracking UE location by GNSS may be not required.
Proposal 1: For cell reselection, it is proposed to utilize the GNSS to intermittently to track the location of the UEs instead of continuously tracking, e.g. using combining TA value, neighboring PCI and other information to decide the conditions for starting GNSS to save electricity.

Proposal 2: RAN2 to introduce UE location information for cell reselection.

Observation 2: For idle mode reselection, the priority configuration for inter-frequency cell reselection and the Qoffset and Qhyst for intra-frequency cell reselection can be utilized to prioritise TN over NTN.
Observation 3: even TN and NTN being deployed co-channel, there are mainly deployed in complementary manner, the overlapping part will be rare case, e.g. the TN is deployed for downtown and urban area, while the NTN is deployed for the ocean, desert and pasture area.
Proposal 3: For idle mode reselection, the priority configuration for inter-frequency cell reselection and the Qoffset and Qhyst for intra-frequency cell reselection can be utilized to prioritise TN over NTN as the legacy priority-based mechanism with the consideration of scenario characteristics, policies of different operators and service requirements.
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