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1 Introduction

In previous RAN3 meetings, the requirement from SA2 on mobility management with large satellite coverage areas was discussed: RAN needs to ensure that RRC connection establishment is always routed to an AMF in the country where the UE is located, and initiate inter-AMF handover if the UE moves to a different country in connected mode. [1]
RAN3 has also agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area and has liaised SA2 and RAN2 about the discussion status. [3]
The current status of this discussion in RAN3 (to be continued) is that NNSF for NTN may need additional information with respect to terrestrial case. [2]
In parallel, RAN2 is also discussing whether to specify UE positioning functionality for NTN, in order to support the above requirement. [4]
Here we will review the ongoing discussion and propose a way forward.
2 Discussion
In terrestrial networks, cells do not span across more than one country, so routing a UE’s RRC connection establishment request to the appropriate CN is unambiguous given the reported cell and gNB identifiers. But with NTN coverage potentially spanning across an entire continent, it was argued that there may be cases where the reported cell ID is not enough to discriminate the UE location, especially in the proximity of country borders. 
In any case, SA2 had also stated that “there will still be use case scenarios where the cell ID will be deemed sufficient as indication of UE location, despite its coarse granularity. To support such scenarios, it is important that the cell ID received by the CN should always correspond to a fixed geographical area.” [5]
Observation 1: The cell ID sent from the RAN to the CN needs to correspond to a fixed geographical area.

Furthermore, from the same LS [5] we can also observe the following:

Observation 2: It seems that at least in some cases the UE position should be known by the network with an accuracy comparable to “cell-level in a terrestrial network”.

Observation 3: There have been concerns about the “reliability” of UE location, i.e. it seems to be necessary for the network to provide it or to validate it.

By deploying NTN cells with fixed identifiers with respect to a certain geographical area, at least the first requirement can be met.
Whether the second requirement can be met by deployment alone, depends on NTN cell size. But at least in some cases (e.g. low density deployments with large cells) this may not be possible. Hence, additional information should be provided to the NTN gNB so that UE signaling can be routed to the appropriate CN node.
Proposal 1: NNSF decision in the NTN gNB should also be based on information on UE location.
One possible solution currently discussed in RAN2 is letting the UE report its GNSS location, and a number of possible ways to increase the reliability of the UE-reported GNSS position are also mentioned.[4] Although not strictly a RAN3 discussion, we note that the current positioning framework in 3GPP is well-suited for the terrestrial environment, where the positioning measurement points (e.g. the TRPs) are not far away from the UE to be located. In an NTN deployment, on the other hand, the TRPs are thousands of km away from the UEs: at least for network-based positioning methods, this totally new geometry would likely require a different set of methods, algorithms, and waveforms. In other words, it would not be possible to reuse current AoA, OTDOA, UTDOA positioning, etc. as they are.
Observation 4: The current 3GPP positioning framework is not well suited for an NTN deployment due to its different geometry, at least for what concerns network-based positioning methods.
Assistance data that may feed the NNSF decision is not limited to positioning-related information. It can also include:

1. User Location Information (ULI) – this information is available in the NG-RAN node, and for NR it includes the NR CGI,  TAI and UTC time stamp when the location information was generated (Sec. 9.3.16 of [6] – this information is currently signaled to the AMF in the INITIAL UE MESSAGE and over context handling and PDU session resource handling messages);
2. UE measurements commonly used in mobility management, such as e.g. measurements of neighbor cells (both intra- and inter-RAT), WLAN measurements, etc.. While strictly out of RAN3 scope, they can be used by the gNB to refine the initial UE-reported position and to trace the UE movement, as additional input for NNSF.

By collecting this information, the NTN gNB can also learn about the environment corresponding to a certain set of reported geographical coordinates, also helping to detect potential “unreliable” or ”rogue” UEs.
Proposal 2: User location information and mobility measurements by the UE can be used by the NTN gNB as additional input for NNSF; by collecting this information the NTN gNB can in addition learn about the environment and detect potential “unreliable” or “rogue” UEs.

Notice that mobility measurements, including inter-RAT/WLAN etc., can be reused for NNSF without the need to specify additional functionality in the gNB. This seems highly advantageous also for NTN.
Proposal 3: User location information and mobility measurements, including inter-RAT/WLAN etc., can be reused for NTN without the need to specify additional functionality in the gNB.

Proposal 4: Agree the TP in the Annex.

It is worth noting that a different approach was proposed in [7], proposing to add the statement that “in all cases the AMF shall support the selected PLMN as indicated by the UE” to TS 38.410. In this way, the NNSF would always select among “suitable” AMFs. We see no contradiction with the approach described in this contribution, as the two could be considered as complementary and could be combined to increase the robustness of the mechanism.
Proposal 5: Discuss whether to combine the approach proposed in [7] with the other proposals in this document.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: NNSF decision in the NTN gNB should also be based on information on UE location.
Proposal 2: User location information and mobility measurements by the UE can be used by the NTN gNB as additional input for NNSF; by collecting this information the NTN gNB can in addition learn about the environment and detect potential “unreliable” or “rogue” UEs.

Proposal 3: User location information and mobility measurements, including inter-RAT/WLAN etc., can be reused for NTN without the need to specify additional functionality in the gNB.

Proposal 4: Agree the TP in the Annex.

Proposal 5: Discuss whether to combine the approach proposed in [7] with the other proposals in this document.
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5 Text Proposal for the TS 38.300 BL CR

START OF CHANGES
UNCHANGED PART OMITTED
4.x.x
RAN Selection of CN Entity

The NG-RAN node may use User Location Information, UE position and UE mobility measurements (e.g. intra-/inter-RAT, WLAN measurements) to support the selection of an AMF.
END OF CHANGES
