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Introduction
There has been a LS from RAN3 to SA2 and RAN2 R3-207062[1] as a response of a previous LS to RAN3 from SA2 R3-206842[2], with the following response:
RAN3 would like to inform SA2 and RAN2 that RAN3 agreed that a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. 

Although it is up to RAN2 to decide how cell IDs and TAIs are broadcast in SIB1 for NTN, RAN3 would like to share the approaches so far considered in RAN3:

a)	On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]b) 	The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.

To progress further, RAN3 would also like to ask RAN2 to provide any feedback on the above approaches including, e.g. SIB aspects, and how the RAN could acquire information on the UE’s location if this is needed e.g. for above approach, and for registration, etc.

Note: NTN WID includes “identification of potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]”. This could be used to determine the UE location with sufficient level of accuracy if needed, as requested in R3-206842.

ACTION: 	RAN3 kindly asks RAN2 to provide feedback on the above. 

In this LS RAN3 kindly asks to provide feedback on the above approaches. In this contribution we would like to initiate the discussion on the above approaches and share our current view.
Discussion
The tracking areas allow the network to locate the user. Especially when the UE is not active, it ensures the knowledge of the rough position of the UE to establish the connection for an incoming call to the UE (paging), if needed. In terrestrial networks the tracking areas correspond to a cluster of cells and correspond to a physical location on ground. The sizes of these areas can be chosen arbitrarily and are subject to the optimization criterion of the network operator. For non-terrestrial networks it has been agreed that the tracking areas are defined as fixed geographical location on ground in order to not jeopardize the concept of tracking areas.
In case of an NGSO satellite two different options for the beam handling exist: Earth fixed beams and earth moving beams. In case of moving beams, the tracking area needs to be defined independently from the coverage area of the satellite beam. The SIB1 contains the cell ID, the PLMN and the TAC. The combination of the PLMN and the TAC is referred as TAI. 
In option a) the SIB1 content (cell ID, PLMN and TAC) corresponds to the momentary coverage area of a satellite beam. This does imply that the SIB1 content needs to be changed/updated according to the movement of an NGSO satellite. Therefore, the ability to update the SIB1 content might be necessary. In general, in our view this solution seems to be possible. 
In case of multiple cells within the coverage of one satellite beam, multiple cell IDs needs to be listed in the SIB1, see Figure 2‑1.
[image: ][image: ]
[bookmark: _Ref61457912]Figure 2‑1: Option a) at time t=0 with multiple cell IDs in the SIB1 (left) and at time t=1 with one cell ID in the SIB1 (right)
Observation 1: For case a) it would be possible to broadcast multiple cell IDs in a SIB1 at the same time for example if the satellite beam coverage area is overlapping multiple cells on ground. The association between tracking areas and cell IDs could be fixed.
In option b) the cell ID used at the Uu is decoupled from the cell ID used at the NG(N2). In this case the SIB1 does not need to be updated, according to the geographical area on ground in case of an NGSO satellite. In our understanding is the cell ID in the SIB1 fixed coupled with the satellite and moves over the earth.  
Observation 2: For case b) there is no explanation on what cell ID should be broadcasted in SIB1 nor whether this cell ID is staying the same for a specific satellite.
Observation 3: If in case of b) the Uu cell ID is associated with the satellite, then the SIB1 would need to be frequently updated in order to update the tracking area – cell ID association.

[image: ][image: ]
Figure 2‑3: Option b) with the same Cell ID in SIB1 at t=0 (left) and t=1 (right) and a differentiation between the Cell ID used in the SIB1 and the NG/N2 Cell IDs used in the 5GC AMF
As stated in the Note of the LS the WID includes as an objective “identification of potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]”. Within this agenda item different positioning methods, available in Rel. 16 for terrestrial systems, will be assessed according to their feasibility for the use also in NTN systems. 
In order to locate users in the network different positioning methods are available as Location Services (LCS) in Rel. 16 based on different measurements. There are methods available which use the cell ID and also methods which do not use the cell ID as baseline for acquiring the location of the UE. As this is an ongoing activity and the evaluation of the best method for positioning in NTN is not finalized the impact of the cell ID on the user location assessment could not be elaborated at this time.
Observation 4: With regard to the positioning methods it could not yet be assessed which option is more suitable.
Summary
The following observations are described in this document:
Observation 1: For case a) it would be possible to broadcast multiple cell IDs in a SIB1 at the same time for example if the satellite beam coverage area is overlapping multiple cells on ground. The association between tracking areas and cell IDs could be fixed.
Observation 2: For case b) there is no explanation on what cell ID should be broadcasted in SIB1 nor whether this cell ID is staying the same for a specific satellite.
Observation 3: If in case of b) the Uu cell ID is associated with the satellite, then the SIB1 would need to be frequently updated in order to update the tracking area – cell ID association.
[bookmark: _GoBack]Observation 4: With regard to the positioning methods it could not yet be assessed which option is more suitable.
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