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Introduction
In RAN#86, the new WID “NR-NTN” [1] was approved, and it was concluded that the Rel-17 NR-NTN NWI should include two activities:

Normative activity on NR-NTN to develop specifications to support the following scenarios:

Transparent payload based LEO scenario addressing at least 3GPP class 3 UE with and without GNSS capability and both Earth fixed &/or moving cell scenario (as per SI outcome).
Note 1: Addressing LEO will provide the flexibility to also support transparent payload based HAPS based scenarios.
Transparent payload based GEO scenario addressing UE with GNSS capability.

Note 2: Addressing LEO and GEO scenarios will enable NR to support all NGSO scenarios with circular orbit at altitude greater than or equal to 600 km.

Study activity on NTN scenarios addressing
Transparent payload based HAPS scenarios: Study of enablers for Spectrum coexistence with cellular (additional Coresets, PCI confusion mitigation, ..)

IoT-NTN based scenarios

NTN-network based location of UE (for regulatory services): identify possible solutions 

The following principles were laid:

FDD is assumed for core specification work for NR-NTN.

NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG

Earth fixed Tracking area is assumed with Earth fixed and moving cells
UEs with GNSS capabilities are assumed.

Regarding exact impacts on RAN3, the following NG-RAN architecture enhancements should be specified (see TR 38.821)
to support feeder link switch over in Transparent payload architecture based LEO scenarios
network identities handling

registration update and paging handling

cell relation handling and related features e.g. neighbours, ANR, RAN paging … 
In this contribution, we shall shed some initial thoughts on UE Registration and Paging.

Discussion
During Rel-16 NTN-SID phase, much wider range of study was made and the main scenarios were summarized in Table 4.2-1 below.

Table 4.2-1: Reference scenarios

	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:

the beams move with the satellite
	Scenario C2
	Scenario D2


Since the Earth fixed Tracking area is assumed, then the NTN relevant TAC/TAI is almost the same as terrestrial case. The NTN deployment and configurations of “On ground NTN gNB(s)” should match the TA planning in advance, and the cell broadcast info from transparent LEO satellite should also match the TAs on earth properly. However, all matching work can be done via OAM provision in planned way.
Proposal 1: The “On ground NTN gNB(s)” should match the NTN TA planning via OAM provision in planned way.
UEs with GNSS capabilities are assumed, but it does not mean that the 5GC always knows the UE’s exact position info or user location in time (it must be done via location report procedure). Instead, UE may map its local position info if available achieved via GNSS to the corresponding NTN tracking area info, then perform (updated) registration with TA list towards 5GC when necessary.

Proposal 2: If the UE position info is available via GNSS, UE may use it for (updated) registration towards 5GC. 

In case of GNSS signal loss but being within terrestrial cell’s coverage, e.g. indoors, UE may map its locally camped TN cell info if available to the corresponding NTN tracking area info, then perform (updated) registration towards 5GC when necessary.

Proposal 3: If the UE terrestrially camped cell info is available, UE may use it for (updated) registration towards 5GC.

In case of both GNSS and terrestrial cell’s signal loss, UE still needs to keep monitoring and reading the TA info from NTN cell(s)’ SIBs and report them in NAS message. Regardless of which method listed above, the legacy UE registration procedure can be reused as much as possible and there is no need of change with respect to legacy paging procedure.

Proposal 4: There is no need to enhance current UE registration and paging procedure for transparent payload LEO satellite.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: The “On ground NTN gNB(s)” should match the NTN TA planning via OAM provision in planned way.
Proposal 2: If the UE position info is available via GNSS, UE may use it for (updated) registration towards 5GC. 

Proposal 3: If the UE terrestrially camped cell info is available, UE may use it for (updated) registration towards 5GC.

Proposal 4: There is no need to enhance current UE registration and paging procedure for transparent payload LEO satellite.
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