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Introduction
In last RAN2 meeting, there were some discussions on cell reselection, and some agreements are reached as following:
Agreements:
1. Satellite ephemeris based cell reselection is represented by time and location based cell reselection. No further enhancement in this release for ephemeris based cell reselection.
2. No further enhancement on cell reselection priority in NTN. Remove the corresponding FFS from 38.304 CR.
3. No need to provide the timing information about the new upcoming cell for either earth fixed scenario or earth moving scenario in Rel-17.
4. No further enhancement on cell reselection procedure to support TN prioritization over NTN in Rel-17.

Agreements via email - from offline 102 - second round:
1. The introduction of a distance threshold for cell reselection would not impact the cell reselection priority determination in inter-frequency and inter-RAT cell reselection criteria.

Agreements via email - from offline 102 - third round:
1. The validity timer information for neighbour cell’s ephemeris information should be introduced in system information and it can be the same as or different from the validity timer of the serving cell.

1. There is no need to indicate to UE in idle/inactive mode whether a cell (serving cell and/or neighbour cell) is earth moving or quasi-earth fixed.
However, the issues about how to enhance the cell reselection procedure with distance between UE and the cell reference location and how to deal with the t-service and the distance threshold for measurements in idle/inactive mode if they are configured simultaneously. Therefore, in this contribution, we would like to provide some analysis on the two issues.
Discussion
[bookmark: _Hlk41985036]For the first issue, how to enhance the cell reselection procedure with distance between UE and the cell reference location, there are 3 options discussed in last meeting:
Option 1:Introduce a distance threshold. Cell ranked on R-criterion first and then the distance threshold applies to down scope the candidate cells for reselection.
-  Step 1: UE perform cell ranking based on the R-criterion.
-  Step 2: Among the highest ranked N cells:
- For cells provided with reference location: only those whose distance to UE shorter than the distance threshold will be considered by UE as candidate cells.
- For cells not provided with reference location:
Alt.1: Not considered as candidate cell for reselection
Alt.2: Considered as candidate cell for reselection
- Step 3: Among all the candidate cells decided by on the distance threshold in step 2, UE reselect to the highest ranked cell based on R-criterion.
Option 2: Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cel for reselection.
- Step 1:
- For cells provided with reference location: UE evaluate the distance to neighbor cell reference location and only consider cells whose distance to UE are shorter than the threshold to be candidate cells for cell ranking
- For cells not provided with reference location:
Alt.1: Not considered as candidate cell for reselection
Alt.2: Considered as candidate cell for reselection
- Step 2: UE perform cell ranking on candidate cells decided in step 1 according to R-criterion.
- Step 3: UE reselect to the highest ranked cell.
Option 3: Cell ranked on R-criterion first and then the distance criteria applies to decide the target cell for reselection.
- Step 1: UE perform cell ranking based on the R-criterion.
- Step 2: Among the highest ranked N cells:
- For cells provided with reference location, UE reselect to the cell with the smallest distance to the cell’s reference location.
- For cells not provided with reference location, UE reselect to the highest ranked cell based on R-criterion.
And in the email discussion[2], option 2 with alt.2 is supported by the majority. Based on the comments among companies, option 2 could help UE to reduce measurement with the candidate neighboring cells narrowed down, and alt.2 is better to support due to that NW could control the neighbor cell provided to UE, that is to say if a neighbor cell is not to be a candidate cell for UEs in current cell, NW should not broadcast it. However, from our perspective, if alt.2 is supported, distance between a given UE and the reference location of a broadcast candidate cell may be larger than the threshold, if the cell is provided without reference location, the UE is not able to judge the distance criteria, which may lead to invalid measurement. Therefore, option 2 with alt.1 may be more reasonable. The corresponding TP is in annex.
Proposal 1: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure with distance between UE and the cell reference location.

For the second issue, how to deal with the t-service and the distance threshold for measurements in idle/inactive mode if they are configured simultaneously. Some companies insist against simultaneous configuration, the main reason is that simultaneous configuration of time-based and location-based trigger is already excluded for CHO. Nevertheless, we would like to clarify the usage about the two solution, t-service is introduced to trigger neighbor measurement, while distance threshold introduction is to help to select proper candidate neighboring cells. That is to say, the t-service and distance threshold have different uses, which are not mutually and different from the time-based and location-based solution for CHO. Thence, simultaneous configuration t-service and the distance threshold for measurements in idle/inactive mode could be supported. And it is up to NW implementation to broadcast t-service or the distance threshold for measurement or both and UE applies both of the t-service and the distance threshold for measurements in idle and inactive mode if they are configured simultaneously, which is already proposed but not agreed in last meeting.
Proposal 2: In idle/inactive mode, simultaneous configuration t-service and the distance threshold for measurements could be supported. 
Proposal 3: It is up to NW implementation to broadcast t-service or the distance threshold for measurement or both and UE applies both of the t-service and the distance threshold for measurements in idle and inactive mode if they are configured simultaneously
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on cell reselection in NTN and have the following proposals:
Proposal 1: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure with distance between UE and the cell reference location.
Proposal 2: In idle/inactive mode, simultaneous configuration t-service and the distance threshold for measurements could be supported. 
Proposal 3: It is up to NW implementation to broadcast t-service or the distance threshold for measurement or both and UE applies both of the t-service and the distance threshold for measurements in idle and inactive mode if they are configured simultaneously
Reference
[1] [bookmark: _In-sequence_SDU_delivery]RAN2-117-e - R17 NTN-REDCAP-CE_EOM
[2] R2-2204032_[AT117-e][102][NTN] Idle mode_final round_v14_SoftBank
5 Annex
TP for 38.304-h00

	CHANGE START


[bookmark: _Toc37298552][bookmark: _Toc52749291][bookmark: _Toc29245206][bookmark: _Toc100784095][bookmark: _Toc46502314]5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ:
-	If distanceThresh is broadcasted in SIBxx, and if UE supports location-based measurement initiation and has valid UE location information:
[bookmark: _Hlk96333131]-	If the distance between UE and the serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements;
-  If the distance between UE and the neighbouring cell reference location is larger than distanceThresh, the UE may choose not to perform intra-frequency measurements;
-	Otherwise, the UE shall perform intra-frequency measurements;
-	Otherwise, the UE may choose not to perform intra-frequency measurements;
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	If distanceThresh is broadcasted in SIBxx, and if UE supports location-based measurement initiation and has valid UE location information:
-	If the distance between UE and the serving cell reference location is shorter than distanceThresh, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-  If the distance between UE and the neighbouring cell reference location is larger than distanceThresh, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8];
-	Otherwise, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].
-	If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
If the t-Service of the serving cell is present in SIB19, UE should start to perform intra-frequency, inter-frequency or inter-RAT measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the exact time to start measurement before t-Service is up to UE implementation. UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell.
NOTE:	When evaluating the distance between UE and the serving cell reference location or the 				neighbouring cell reference location, it's up to UE implementation to have available UE location information.
NOTE:     If a cell is not provided with reference location, it will not be considered as a candidate cell for 
reselection
	CHANGE END





	1/4	
