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1. Introduction 
This is a pre-meeting summary on cell reselection for NR NTN.  The aim is to identify potential easy agreements, and issues with common interests for further online discussion. Papers or proposals related other topics, e.g., TN prioritization over NTN, are not covered in this summary.
2. Discussion 
2.1 Confirmation of working assumption

Working Assumption:
1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.

	paper
	proposals
	Category 

	[2]
	Proposal 1: Confirm location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell or the neighbor cells) taken into account, is supported for quasi-earth fixed cell.

	support

	[10]
	Proposal 5: Turn the WA of location assisted cell reselection into an agreement.

	support

	[14]
	[Proposal 1]: RAN2 is asked to confirm location assisted cell reselection as an agreement. 
	support

	[3]
	Proposal 1: it depends on UE implementation to perform location acquisition, instead of forbid location acquisition only for location assisted cell reselection.
	Location acquisition

	[9]
	Proposal 1: For cell reselection, it is proposed to utilize the GNSS to intermittently or periodically to track the location of the UEs instead of continuously tracking, e.g. combining constellation deployment information, TA value, neighboring PCI and/or other information to decide the conditions for starting GNSS to update UE location info while reducing energy consumption.

	Location acquisition

	[6]
	Proposal 6: Location-based cell reselection criterion is introduced for both inter-frequency and intra-frequency cell reselection criterion.
	both inter-frequency and intra-frequency cell reselection



There are three papers [2][10][14] which propose to confirm the working assumption on location assisted cell reselection. Considering companies also propose the detailed solution on how to enable distance based cell reselection criteria [1][3][6][10][12][14][15], the first part of the WA above seems agreeable. 
But regarding how UE performs location acquisition, there are still different views, e.g., “it depends on UE implementation” [3] or “intermittently or periodically to track the location” [9]. So rapporteur suggests to make the following proposals:
Proposal 1: RAN2 to agree:
Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.
Proposal 2: regarding how UE performs location acquisition, RAN2 to further discuss the following options:
Option 1: location acquisition will not be triggered at UE side only for location assisted cell reselection;
Option 2: it depends on UE implementation to perform location acquisition for cell reselection;
Option 3: UE tracks the location intermittently or periodically instead of continuously tracking for cell reselection.

2.2 Distance based cell reselection criteria

	Paper
	Proposals
	Category 

	[1]
	Proposal 1	Among the N best cells using RSRP ranking, UE selects the target cell with the shortest distance to the satellite’s cell center. Cell center information can be provided for each satellite.
	Take distance into account

	[3]
	Proposal 2: adopt the following criteria for location assisted cell reselection:
Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the neighbour cell becomes shorter than absolute threshold2.
	Take distance into account

	[10]
	Proposal 7: Adopt the option 1: Configure a threshold of the distance between UE and the reference location and only neighbour cells with distance shorter than the threshold will be considered during cell reselection as the location based cell reselection criteria

	distance shorter than the threshold

	[12]
	Proposal 3: Regarding using Distance to Neighbouring Cell, RAN2 discuss following alternatives:
	Alternative 1: not to support it in Rel17 (i.e., distance to neighboring cell is not taken into account for cell reselection)
	Alternative 2: support it with simple solution that UE excludes the neighboring cells to which the (valid) distance is longer than a threshold from cell reselection.

	distance is longer than a threshold

	[14]
	[Proposal 2]: Location assisted cell reselection should be applied on top of RSRP/RSRQ criterion. 
[Proposal 5]: If location assisted cell reselection is used, RAN2 is asked to discuss options for ranking procedure above.  
-	Option1: first ranking based on RSRP/RSRQ criterion then second ranking based on location criterion among the cells ranked higher than the serving cell in the first ranking.   
-	Option2: first ranking based on location criterion then second ranking based on RSRP/RSRQ criterion among the cells ranked higher than the serving cell in the first ranking. 
-	Option3: dependent on network configuration, either RSRP/RSRQ or location criterion based ranking.  
[Proposal 6]: If location assisted cell reselection is used, RAN2 is asked to discuss options for inter-F cell reselection (with the different cell reselection priority) / inter-RAT cell reselection. 
-	Option1: Both RSRP/RSRQ AND location criteria are considered. For example: 
-	Option2: Dependent on network configuration, either RSRP/RSRQ or location criterion is considered.

	Two ranking procedures for location assisted cell reselection

	[15]
	Proposal 6: The legacy R criterion or the R criterion combined distance between UE and neighbour cells can be considered for UE to decide the target cell. 

	R criterion combined distance



In legacy cell reselection mechanism, for NR Inter-frequency case, if more than one cell meets the reselection criteria, the UE shall reselect the highest ranked cell; for Intra-frequency and equal priority inter-frequency case, the UE shall reselect the highest ranked cell. So the R criteria can be applied in both cases. When a new trigger is introduced, the first question is how to coordinate these two conditions. According to companies’ paper, the majority view is to combine them, but not to apply new trigger only. Regarding the detailed solution, [10][12][15] propose to update the neighbour cell list with distance condition, i.e., only neighbour cells with distance shorter than a threshold will be considered during cell reselection; and [1][14] propose to introduce distance based ranking working together with legacy R criteria.
Since the agreement below only allows UE to get reference location of cells in quasi-earth fixed case, the distance based cell reselection has to be applied to quasi-earth fixed case as well.
1. For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information

Proposal 3: RAN2 to discuss how to apply distance based cell reselection for quasi-earth fixed cell:
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;
Option 2: distance based ranking is used together with legacy R criteria.

2.3 Remaining serving time based cell reselection criteria

	Paper
	Proposals
	Category 

	[5]
	Proposal 1	A UE selects the second-best ranked cell if the selected cell has cell stop time that is too near.
	Take neighbour cell stop time into account

	[8]
	Proposal 2: For intra-frequency and equal-priority inter-frequency cell reselection, UE performs cell reselection to the cell whose remaining service time is the longest among the cells whose cell quality value is higher than a threshold.

	remaining service time

	[10]
	Proposal 2: The cell reselection criteria needs to consider the remaining valid time of the neighbour cells.

	remaining valid time

	[10]
	Proposal 3: If there are multiple candidate cells whose R value is within rangeToBestCell of the R value of the highest ranked cell, then UE performs cell reselection to the cell with longest serving time.

	longest serving time

	[11]
	[bookmark: _Hlk86498661]Proposal 5: The cell stop time of neighbor cells, if available is also broadcast as assistance information for UE to prioritize cells with longer valid time.
Proposal 6: A rangeToBestCellNTN is broadcast in system information. UE rank the neighbor cells based on the R-criterion while the cells whose R value is within range to best cell of the R value of the highest ranked cell will be considered as candidate cells. Among all these candidate cells, UE will reselect to the cell with longest serving time.
	longer valid time

	[12]
	Proposal 1: Regarding using Neighbouring cell’s expire time, RAN2 discuss follow alternatives:
	Alternative 1: not to support it in Rel17 (i.e., neighboring cells’ remaining serving time is not taken into account for cell reselection)
	Alternative 2: support it such as UE excludes the neighboring cells whose remaining serving time is less than a threshold from cell reselection.

	remaining serving time

	[15]
	Proposal 4: The legacy R criterion or the stop time combined legacy R criterion can be used by UE to decide the target cell. 

	stop time combined legacy R criterion



Companies also propose to consider remaining serving time in cell reselection. As currently RAN2 only agree to broadcast stop time of the serving cell for quasi-earth fixed case, so the prerequisite should be that the cell stop time of neighbor cells need to be broadcast [11].
Proposal 4: For quasi-earth fixed cell, the cell stop time of neighbor cell(s) is broadcast.
On the usage of remaining serving time, there are several options.
Option 1: only neighbour cells with remaining serving time longer than a threshold will be considered during cell reselection [12];
Option 2: remaining serving time based ranking is used together with legacy R criteria [8][10][11];
Option 3: remaining serving time is used as supplementary condition, e.g. a UE selects the second-best ranked cell if the selected cell has cell stop time that is too near [5].
Proposal 5: if P4 is agreed, RAN2 to further discuss about the usage of remaining serving time in cell reselection:
Option 1: only neighbour cells with remaining serving time longer than a threshold will be considered during cell reselection;
Option 2: remaining serving time based ranking is used together with legacy R criteria;
Option 3: remaining serving time is used as supplementary condition, e.g. a UE selects the second-best ranked cell if the selected cell has cell stop time that is too near.

2.4 Other proposals related to cell reselection criteria

	Paper
	Proposals
	Category 

	[1]
	[bookmark: _Hlk86499735]Proposal 2	Earth fixed cell is prioritized over earth moving cell for cell reselection.
Proposal 3	Whether a cell is earth moving or earth fixed can be broadcasted by the network.
	Take cell type in account

	[2]
	Proposal 4: At least for earth fixed scenario, in process of cell reselection, UE could choose the cell with highest RSRP/RSRQ.
	legacy

	[2]
	Proposal 7: The priority of earth fixed cell and earth moving cell during cell (re-)selection can depend on UE implementation in Rel-17.
	Cell type based cell reselection is left for UE implemetation

	[7]
	Proposal 1: For Non-Terrestrial Networks, RAN2 to consider enhancements to add intra-NTN prioritization flags to aid in UE cell (re)selection.

	intra-NTN prioritization flags

	[8]
	Proposal 3: For inequal inter-frequency cell reselection, existing cell reselection criteria is re-used.
	legacy



For proposals related to legacy mechanism, it seems no need to reconfirm in RAN2. For other proposals above, e.g., Earth fixed cell is prioritized over earth moving cell or intra-NTN prioritization flags, due to lack of input from companies, Rapporteur suggests postponing them to next meeting which could be driven by papers. 

2.5 Neighbour cell measurements

	paper
	proposals
	Category 

	[2]
	Proposal 2: At least for earth fixed scenario, UE should initiate the measurement on neighbor cells when the distance between UE and serving cell’s reference location is above a configured threshold.
Proposal 5: At least for earth fixed scenario, considering stop serving time, reference location and RSRP are supported as candidate measurement initiation conditions, UE can initiate the cell reselection measurement when any of the conditions is met.
	Consider distance as a trigger

	[4]
	Proposal 1:UEs use the location information to indetify the edge of cell and triger cell reselection measurement.
	Consider distance as a trigger

	[10]
	Proposal 1: UE should start measurements on all neighbour cells in SIB before the broadcast stop time of the serving cell
	Cell stop time

	[10]
	Proposal 6: Introduce the location based measurement rule.
	Consider location

	[11]
	Proposal 7: A threshold for distance between UE and the serving cell reference location should be configured. UE shall perform measurements on neighbor cells if the distance to serving cell reference location is larger than or equal to the threshold.
	Consider distance as a trigger

	[12]
	Proposal 2: RAN2 discuss whether UE can stop measurement or relax measurement on certain neighbouring frequencies (e.g., equal or lower priority inter/intra frequencies) if its Distance to Serving Cell Centre is shorter than a threshold. 

	Distance to Serving Cell Centre is shorter than a threshold.

	[14]
	[Proposal 4a]: If location assisted cell reselection is used, the measurement rule is determined based on whether the condition (Srxlev > threshold#1, Squal > threshold#2, AND distance between the UE and serving cell’s reference < threshold#3) is met. 
[Proposal 4b]: If location assisted cell reselection is not used, the measurement rule is determined based on whether the condition (Srxlev > threshold#1 AND Squal > threshold#2) is met. 

	Consider distance as a trigger

	[15]
	Proposal 1: When the cell stop time is configured, UE should check both signal quality and stop time of the serving cell and the UE shall perform measurement on neighbour cells if one of the conditions is met.

	stop time of the serving cell

	[15]
	Proposal 5: If UE has available location, it will only check the distance between UE and serving cell to decide whether to perform neighbour cell measurement, if UE doesn’t have the available location, UE will only check the signal quality of the serving cell to decide whether to perform neighbour cell measurement.

	distance between UE and serving cell



Regarding the stop time of the serving cell triggers neighbour cell measurements, RAN2 already made the following agreement, so we don’t need to repeat the discussion.
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.

As for the distance between UE and serving cell, companies share the common understanding that UE should perform measurements on neighbor cells if the distance to serving cell reference location is larger than a threshold [2][4][11][14][15]. And [12] also proposes that UE can stop measurement or relax measurement on certain neighbouring frequencies if its Distance to Serving Cell Centre is shorter than a threshold.
Proposal 6: For quasi-earth fixed cell, UE should perform neighbour cell measurements if the distance between UE and serving cell reference location is larger than a threshold.

2.6 Location based cell reselection in earth-moving cell

	paper
	proposals
	Category 

	[2]
	Proposal 3: For earth moving scenario, location based cell (re-)selection can also be introduced, and how to calculate the real-time cell center can be further discussed.

	support

	[6]
	Proposal 5: Broadcast of the reference location of the cell in SIB is not applicable to earth-moving cells.

	No support

	[8]
	Proposal 1: For earth moving cell, location condition is used for neighbor cell measurement. The UE shall perform neighbor cell measurement when the distance between the UE and serving cell center is longer than a threshold.
	measurements

	[13]
	Proposal 1:	For earth moving cell, the reference location of the cell (serving cell or the neighbour cells) is broadcast in system information.
Proposal 2:	For earth moving cell, cell reselection is biased proportional to relative distance between the UE and neighbouring/serving cell centre, with incoming cells positively biased and receding cells negatively biased.
Proposal 4:	Location assisted cell reselection is supported for earth-moving cells at least if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.

	support

	[13]
	Proposal 3:	For earth moving cell, the UE may use distance between UE and reference point to decide when to perform measurements on neighbouring cell.

	measurements



Currently we don’t have agreed enhancements to cell reselection in earth moving cell. Companies propose to also apply location based cell reselection, and the key issue is whether to broadcast cell reference location in earth moving cell. The different views can be found in [2][6][13], i.e., Yes in [2][13] and NO in [6]. How to apply distance between UE and cell reference location has also been mentioned in [8][13], e.g., use distance to determine whether to initiate neighbour cell measurements.
Proposal 7: RAN2 to discuss whether to broadcast the reference location of the cell (serving cell and/or neighbor cell) for earth moving cell.

2.7 Upcoming cell’s information

	paper
	proposals
	Category 

	[1]
	Proposal 4	In addition to the time information of upcoming cell, RAN2 discuss whether to introduce other information for UE to obtain the upcoming cell’s radio quality, e.g. feeder link’s path loss change for the upcoming cell.
	upcoming cell’s information

	[5]
	Proposal 4	The UE should be provided with the information of the next candidate cell(s) for cell reselection.

	upcoming cell’s information

	[6]
	[bookmark: _Hlk86504411]Proposal 3: The timing information about the new upcoming cell is not needed.
	upcoming cell’s information

	[14]
	[Proposal 3]: For quasi-earth fixed cell, system information includes the new incoming cell with the timing information. The UE only performs measurement on the incoming cell if the serving cell is good enough.    
	upcoming cell’s information



Companies propose to consider assistance information about the upcoming cell, which could be used to make UE more focused on the next serving cell and avoid unnecessary power consumption on neighbour cell measurements [1][5][14]. But meanwhile there is also paper to oppose providing timing information about the new upcoming cell [6].
Proposal 8: RAN2 to discuss whether to provide the information of the next candidate cell(s) to UE.

2.8 Stage-3 details

	paper
	proposals
	Category 

	[6]
	Proposal 1: RAN2 confirms that the timing information on when the serving cell is going to stop serving the area, (i.e. t-Service) is defined as an absolute time value.
Proposal 2: The t-Service is broadcast in the NTN specific SIB (if supported). 

	How to specify t-Service

	[10]
	Proposal 4: The t-Service should be UTC time in 10ms units which is early or equal to the time when the cell is going to stop serving the area.

	How to specify t-Service



In Rapporteur’s view, stage-3 detail can be covered in offline discussion of the corresponding running CR, so no need to take up online time.

2.9 Miscellaneous proposals

	paper
	proposals
	Category

	[2]
	Proposal 6: Send LS to CT1 to check whether TN and NTN, LEO and GEO share the same PLMN identity.
	Same PLMN ID for GEO and LEO

	[5]
	Proposal 2	RAN2 consider mechanism to reduce signalling overhead to broadcast the cell stop time.

	How to broadcast cell stop time

	[5]
	Proposal 3	It is sufficient to broadcast reference location of the serving cell for UEs to determine whether it is at cell edge of the quasi-earth fixed cell.

	Only broadcast reference location

	[6]
	Proposal 4: The reference location for cell reselection is defined as cell center. FFS whether the reference location information should be directly broadcast in the SIB or rely on the ephemeris information to obtain.

	reference location

	[7]
	Proposal 2: RAN2 to introduce new offsets to existing broadcast mechanisms and measurement configurations to enhance UE cell selection and reselection in non-terrestrial networks.

	new offsets

	[7]
	Proposal 4: RAN2 to consider providing beam-based neighbor cell list for NTN UEs to avoid the penalty of location measurement related power drain on UE and unnecessary exchanges of location between UE and Network. 

	Location acquisition

	[8]
	Proposal 4: The UE increases the neighbour frequency priority when stop time of the serving cell approaches.
Proposal 5: Area-specific neighbor frequency priority is configured. Then the UE changes the neighbor frequency priority when the UE enters an area.

	neighbour frequency priority

	[15]
	Proposal 2: If cell stop time is a time duration, the UE may need  to configure a timer and the timer will be started when RRC IDLE UE is moving into the cell or RRC CONNECTED UE transmits to RRC IDLE, and the time duration should be updated in every system update period without system information update notification
Proposal 3: If the cell stop time is UTC time, UE will compare it with the timing information in SIB9, timing information in ephemeris data or UE local time and then decides whether to perform neighbour cell measurement or not.  

	How to apply stop time

	[15]
	Proposal 7: The distance between UE and different satellite should be uniformed, for instance, dived the distance between UE and satellite into the satellite coverage radius, and the results can be defined as the distance for cell reselection. 

	distance between UE and different satellite



For other miscellaneous proposals on cell reselection, due to lack of input from companies and no majority view can be found, rapporteur suggests postponing them to next meeting which could be driven by papers. 

3. Conclusion
In this paper, companies’ proposals are grouped according to topics, and the following proposals for online discussion are made:
Easy agreements:
Proposal 1: RAN2 to agree:
Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.
Proposal 6: For quasi-earth fixed cell, UE should perform neighbour cell measurements if the distance between UE and serving cell reference location is larger than a threshold.

For further discussion:
Proposal 2: regarding how UE performs location acquisition, RAN2 to further discuss the following options:
Option 1: location acquisition will not be triggered at UE side only for location assisted cell reselection;
Option 2: it depends on UE implementation to perform location acquisition for cell reselection;
Option 3: UE tracks the location intermittently or periodically instead of continuously tracking for cell reselection.
Proposal 3: RAN2 to discuss how to apply distance based cell reselection for quasi-earth fixed cell:
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;
Option 2: distance based ranking is used together with legacy R criteria.
Proposal 4: For quasi-earth fixed cell, the cell stop time of neighbor cell(s) is broadcast.
Proposal 5: if P4 is agreed, RAN2 to further discuss about the usage of remaining serving time in cell reselection:
Option 1: only neighbour cells with remaining serving time longer than a threshold will be considered during cell reselection;
Option 2: remaining serving time based ranking is used together with legacy R criteria;
Option 3: remaining serving time is used as supplementary condition, e.g. a UE selects the second-best ranked cell if the selected cell has cell stop time that is too near.
Proposal 7: RAN2 to discuss whether to broadcast the reference location of the cell (serving cell and/or neighbor cell) for earth moving cell.
Proposal 8: RAN2 to discuss whether to provide the information of the next candidate cell(s) to UE.
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