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1. Introduction

In RAN2 #111e,  and RAN2 #114e, the following agreements have been made for cell reselection [1][2].

RAN2 #111 agreements:

· Cell selection / reselection in NR is the baseline in NTN idle mode procedure.
· The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.…
RAN2 #114 agreements:

· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS.
In RAN2 #113e, the following agreements have been made [3].

 RAN2#113 agreements

· RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception.
In this contribution, we discuss the issue of cell reselection for prioritizing TN over NTN and propose to include the information of the reference location associated with TN frequencies/cells in cell reselection information.
2. Discussion
2.1
Prioritize TN over NTN by cell reselection priority
Based on the agreements made in RAN2#111e, RAN2#113e, RAN2#114e meetings, the NTN serving cell can configure cell reselection priority of TN frequencies to prioritize TN over NTN for IDLE mode cell reselection, or to prioritize TN network type over NTN by checking the network type of the best cell. 

However, the coverage of a NTN cell is much larger than the coverage of a TN cell. A NTN cell may overlap with many TN cells that may be deployed on different lands/islands and operated on different carrier frequencies. There could be many TN cells/frequencies included in the cell reselection information.
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Fig. 1 Overlapping of a NTN cell and TN cells
We think the issue that needs further discussion is for prioritizing TN over NTN is:
· When to initiate cell reselection measurement for TN neighbour cells?

2.2
The initiation of cell reselection measurement for TN neighbour cells
 Current measurement rules for cell reselection [4] is quoted as following: 
	Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, 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, 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.


· Case 1: NTN and TN are deployed on the same frequency

In this case, the NTN serving cell and TN cells are inter-frequency deployment and the serving cell prioritizes TN over NTN. 

Though UE can distinguish network type (i.e., TN or NTN) of the best cell to prioritize TN over NTN, when UE is served by a NTN cell and the serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ, UE may choose not to perform intra-frequency cell reselection. Thus, UE may miss the cell reselection measurements of TN cells even when moving into the coverage of the TN cells.

Observation 1: UE may miss the cell reselection measurements of TN cells in intra-frequency cell reselection case.

· Case 2: Cell reselection priority of TN frequencies are higher than that of the NTN cells
In this case, NTN cells and TN cells are inter-frequency deployment and the cell reselection priorities of TN frequencies are higher than the cell reselection priorities of NTN frequencies. 

According to current measurement rules for cell reselection, when the cell reselection priority of TN cells is higher than the cell reselection priority of the current NTN serving cell, UE shall perform inter-frequency cell reselection on TN frequencies regardless of the Srxlev and Squal of the serving cell. 
The UE shall initiate cell reselection measurements of TN cells according to the cell re-selection information even if the TN cells are deployed far away from the location of the UE. As shown in Fig. 1, the UE initiates cell reselection measurement of TN cells on TN frequency f1and f2 even the UE is far away from where TN cells of frequency f1 or f2 are deployed.
Observation 2: Without information of when to initiate cell reselection measurement for TN cells, UE may unnecessarily consume power to perform measurements of TN frequencies.

Proposal 1: Assist information to initiate cell reselection measurements of TN cells for prioritizing TN over NTN shall be supported.
2.3
The assistance information for initiating cell reselection measurement for TN cells
Though timing information is agreed to assist cell reselection in NTN for earth-fixed scenario, the time of approaching a TN cell depends on the moving velocity and moving direction of each IDLE mode UE. Time or timer based initiation of cell reselection measurements of TN cells may not be feasible for IDLE mode UE.

Observation 3: Time/timer based initiation of cell reselection measurements for TN cells is not feasible.
The service area of a TN cell usually can be associated with a stationary geographic location. 

Based on the agreements made in RAN2#111e [1] that in Rel-17, only UEs with GNSS capabilities are supported. If cell reselection information of TN frequencies is associated with a reference location of TN cells, UE can determine whether the TN cells are in vicinity and to initiate cell reselection measurement for TN cells according to the reference location information. 
The reference location could be a NTN tracking area, a geographic location configured by the NTN serving cell, or the geographic location of a TN cell. 

For example, if the reference location is a NTN tracking area, UE could initiate cell reselection measurements for TN cells when the location of the UE resides in the NTN tracking area associated with the TN frequencies/cells. If the reference location is the geographic location of a TN cell, UE with GNSS capability could initiate cell reselection measurements for TN cells when approaching to the TN cell. 

Observation 4: Reference location associated with the TN frequencies/cells can assist UE to initiate cell reselection measurements for TN cells. 
Therefore, it is proposed to associate cell reselection configuration for TN cell reselection with reference locations to help UE to find TN cells more power efficiently.
Proposal 2: Reference location associated with the TN frequencies/cells shall be provided in cell reselection information to assist IDLE mode UE to perform cell reselection measurements for TN cells for prioritizing TN over NTN.
3. Conclusion

Based on the discussion, the observations are:
Observation 1: UE may miss the cell reselection measurements of TN cells in intra-frequency cell reselection case.
Observation 2: Without information of when to initiate cell reselection measurement for TN cells, UE may unnecessarily consume power to perform measurements of TN frequencies.
Observation 3: Time/timer based initiation of cell reselection measurements for TN cells is not feasible.
Observation 4: Reference location associated with the TN frequencies/cells can assist UE to initiate cell reselection measurements for TN cells.
And the proposals are:
Proposal 1: Assist information to initiate cell reselection measurements of TN cells for prioritizing TN over NTN shall be supported.
Proposal 2: Reference location associated with the TN frequencies/cells shall be provided in cell reselection information to assist IDLE mode UE to perform cell reselection measurements for TN cells for prioritizing TN over NTN.
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