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1. Introduction
A new Access Technology identifier has been introduced by SA1 [1] and an LS [2] has been sent to CT1 with SA2 and RAN in CC to inform their decision. In this paper, we share some understanding on the decision made by SA1 and analyze the potential impact in RAN2 in mobility handling in idle/inactive mode and connected mode.
2. [bookmark: _Toc12718547]Discussion
As copied below, SA1 has decided to introduce “satellite NG-RAN” for NTN so that UE can differentiate NG-RAN with and without satellite access when the PLMN selection is performed. UE shall ignore those PLMN + access technology entries in the User Controlled PLMN selector and Operator Controlled PLMN selector lists where the associated Access Technology is not supported by the UE.
It shall be possible to have an Operator Controlled PLMN Selector list and a User Controlled PLMN Selector list stored on the SIM/USIM card. Both PLMN Selector lists may contain a list of preferred PLMNs in priority order. It shall be possible to have an associated Access Technology identifier e.g., NG-RAN, satellite NG-RAN, E-UTRAN (WB-S1 mode), E-UTRAN (NB-S1 mode), UTRAN, GERAN or GERAN EC-GSM-IoT associated with each entry in the PLMN Selector lists. 
Since the PLMN selection, during which differentiation between NG-RAN with and without satellite access are differentiated via the associated Access Technology identifier e.g., NG-RAN and satellite NG-RAN, are performed by UE NAS layers and what UE AS layer needs to do is to provide the acquired PLMN information to NAS layer, there seems to be no RAN2 impact in supporting that.
Observation 1: No RAN2 impact is foreseen in supporting differentiation between NG-RAN with and without satellite access via the associated Access Technology identifier e.g., NG-RAN and satellite NG-RAN during PLMN selection procedure.
In addition, there is ongoing discussion in SA2 to define more RAT types, e.g. NR (LEO), NR (MEO), NR (GEO), NR (OTHERSAT) to differentiate QoS for satellite/HAPS access in different orbits and is only known in the CN, no RAN2 impact is foreseen in supporting that.
Observation 2: No RAN2 impact is foreseen if SA2/CT1 would like to differentiate QoS among satellite/HAPS access in different orbits via new RAT type e.g. NR (LEO), NR (MEO), NR (GEO), NR (OTHERSAT) in CN.
From RAN2’s perspective, it is worth considering whether we will also treat NG-RAN satellite access as a separate RAT from NG-RAN in mobility handling in idle and connected mode.
Similar to what we have done in LTE, mobility handling in NR has been divided into intra-NR and inter-RAT with further categorization shown below [3]:
	Intra-NR
	Mobility in RRC_IDLE
	Cell selection and reselection

	
	Mobility in RRC_INACTIVE
	Cell reselection

	
	Mobility in connected
	Handover, reestablishment, CHO

	Inter-RAT
	NR-E-UTRA mobility: Intra 5GC
	Cell reselection and handover

	
	NR-E-UTRA mobility: From 5GC to EPC
	Cell reselection and handover

	
	NR-E-UTRA mobility: From EPC to 5GC
	Cell reselection and handover

	
	NR-UTRA mobility
	handover


Accordingly, when the reselection information is broadcast in system information, intra-frequency, inter-frequency and inter-RAT reselection information are broadcast in different SIBs:
	SIB
	Content

	SIB1
	Information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.

	SIB2
	Cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighboring cell related.

	SIB3
	Neighboring cell related information relevant only for intra-frequency cell re-selection.

	SIB4
	Information relevant for inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighboring cells relevant for cell re-selection), which can also be used for NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

	SIB5
	Information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighboring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.


Regarding measurements, the measurement object configuration for intra-NR and inter-RAT would be different while the measurement report triggering event B1 and B2 are defined only for inter-RAT case.
· For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time location and subcarrier spacing of reference signals to be measured. 
· For inter-RAT E-UTRA measurements a measurement object is a single E-UTRA carrier frequency. 
· For inter-RAT UTRA-FDD measurements a measurement object is a set of cells on a single UTRA-FDD carrier frequency.
In addition, the content of the RRCReconfiguration for intra-NR handover and inter-RAT handover would also be different while CHO, DAPS, re-establishment procedure are not supported for inter-RAT case.
Treating the mobility between a NR-NTN cell and NR-TN cell as intra-RAT or inter-RAT mobility will lead the discussion into two different directions, introducing different changes on the existing specifications. For example, if cell reselection between a NR-TN cell and a NR-NTN cell is considered as inter-RAT cell reselection. The content for SIB2-5 would look like the following:
	Content of SIB2-5 for a NR-NTN cell

	SIB2
	cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection

	SIB3
	intra-frequency NR-NTN cell reselection information 

	SIB4
	inter-frequency NR-NTN cell reselection information

	SIB5
	inter-RAT cell reselection information:
· information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection
· information about NR-TN frequencies and NR-TN neighbouring cells relevant for cell re-selection

	Content of SIB2-5 for a NR-TN cell

	SIB2
	cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection

	SIB3
	intra-frequency NR-TN cell reselection information 

	SIB4
	inter-frequency NR-TN cell reselection information

	SIB5
	inter-RAT cell reselection information:
· information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection
· information about NR-NTN frequencies and NR-NTN neighbouring cells relevant for cell re-selection


As a contrast, if the between a NR-TN cell and a NR-NTN cell is considered as intra-RAT cell reselection. The content for SIB2-5 would look like the following:
	Content of SIB2-5 for a NR-NTN/ NR-TN cell

	SIB2
	cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection

	SIB3
	intra-frequency cell reselection information, including:
· information about intra-frequency NR-NTN neighbouring cells relevant for cell re-selection
· information about intra-frequency NR-TN neighbouring cells relevant for cell re-selection

	SIB4
	inter-frequency cell reselection information, including:
· information about NR-NTN frequencies and NR-NTN neighbouring cells relevant for cell re-selection
· information about NR-TN frequencies and NR-TN neighbouring cells relevant for cell re-selection

	SIB5
	inter-RAT cell reselection information, including:
· information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection



Proposal: RAN2 to discuss whether to treat NG-RAN satellite/HAPS access as a separate RAT from NG-RAN in mobility handling in idle and connected mode, i.e. whether to treat mobility between NR-TN cell and NR-NTN cell as inter-RAT or intra-RAT mobility.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Observation 1: No RAN2 impact is foreseen in supporting differentiation between NG-RAN with and without satellite access via the associated Access Technology identifier e.g., NG-RAN and satellite NG-RAN during PLMN selection procedure.
Observation 2: No RAN2 impact is foreseen if SA2/CT1 would like to differentiate QoS among satellite/HAPS access in different orbits via new RAT type e.g. NR (LEO), NR (MEO), NR (GEO), NR (OTHERSAT) in CN.
Proposal: RAN2 to discuss whether to treat NG-RAN satellite/HAPS access as a separate RAT from NG-RAN in mobility handling in idle and connected mode, i.e. whether to treat mobility between NR-TN cell and NR-NTN cell as inter-RAT or intra-RAT mobility.
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