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[bookmark: _Ref53759895]Introduction
In pervious RAN3 meetings, RAN3 discussed whether and how to satisfy the requirement of SA2 in LS [1, provision of geographical fixed CGI in N2 UE location reporting]. The offline discussion was summarized in [2]. Based on the discussion, the following agreements are agreed:
· It is agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36]WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.
For the details, RAN3 discussed two candidate approaches on the using of the geographical fixed Cell ID and sent them to RAN2 and SA2 [3] for further evaluation, as below:
a) [bookmark: OLE_LINK33][bookmark: OLE_LINK34]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. 
b) [bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.
In RAN2#112-e meeting, RAN2 discussed the two approaches above, and had no consensus yet.
In this contribution, we will further discuss the two approaches from RAN3 perspective and provide corresponding observations and proposals.
Discussion
In the last RAN3 meeting, RAN3 discussed and accepted the requirement of SA2, to provide to 5GC a Cell ID which is mapped to a fixed geographical area.
On how to map the CGI to a fixed geographical area in NG-RAN, RAN3 discussed and provided two approach of interpretations:
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. 
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.
For the option a), UE would need to obtain the geographical fixed Cell ID it’s located via the GNSS capability and the boundary of each cells. How a UE can know the boundary info of the geographical fixed cells? Here’re two options to notify UE the boundary of geographical fixed cells:
· Option a1: include a list of geographical fixed Cell ID and the boundary info of each Cell ID in the SIB1.
· Option a2: The boundary of each planned Cell ID is pre-configured in the UE.
For the option a1, a UE could locate itself to a geographical fixed Cell ID based on the boundary information in SIB1 and its GNSS capability. But it seems broadcasting the geographical fixed Cell ID list and the boundary of each Cell in system information will occupy too much space. Whether it’s feasible to broadcast them in SIB1 should be further investigated, maybe new SIB(s) are needed.
Observation 1: Broadcast the boundary info of each geographical fixed cell in SIB1 will occupy too much space.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]For the option a2, the boundary info of each geographical fixed cell is pre-configured to the UEs. A UE could locate itself to a geographical fixed Cell ID base on its GNSS capability and the per-configured boundary information. In this case, RAN doesn’t need to broadcast the geographical fixed Cell IDs and corresponding boundary info to UE. 
However, if the network updates the pre-configured information, how to update the pre-configured info for the UEs? Especially for the UEs which are switched off for a long time. Thus, there would be some mismatch between the UE and the network on the boundary info of the Cell IDs. E.g. a geographical fixed area X was mapped to Cell ID X, now the area X is split to two areas and mapped to Cell ID X1, X2, UEs in area X still think they’re in cell X. Whether it will cause any problem should be further investigated.
Observation 2: Preconfigure the mapping between geographical fixed areas and Cell IDs may cause some mismatch between UE and network in case the pre-configured info is updated in network but not in UE.
For the Option a), except been used for UE location info report in N2 interface, the geographical fixed Cell ID could also been used in Xn, F1, Uu interfaces and other RAN aspects. 
In case of earth moving cell, the real physical cell is moving on earth, it assumes the measurement, cell selection, cell reselection, handover should base on the real physical cell, not the geographical fixed cell (virtual cell). We do not see any necessary to broadcast the geographical fixed cell ID(s) to UE. How to use the geographical fixed Cell IDs in NG-RAN and UE is not clear.
Observation 3: the RRM measurement, cell selection, cell selection and handover procedures should base on the real physical cell, not the geographical fixed cell (virtual cell). 
Observation 4: It’s not clear how to use the geographical fixed Cell IDs in NG-RAN and UE.

For the option b), geographical fixed Cell ID is only used in N2 when NG-RAN reports the UE location information to AMF. In In Xn and Uu interface, the existing CGI is used. In this case, the Cell ID broadcast in SIB has different meaning with the Cell ID used in NG. 
To satisfy the requirement of SA2, NG-RAN may map the UE location to the geographical fixed Cell ID by the following two ways: 
· Option b1: RAN obtains the geographical fixed Cell ID based on positioning.
· Option b2: RAN obtains the geographical fixed Cell ID regarding to the momentary coverage of the earth moving cell. 
For option b1, it’s applied in case of RAN can get the UE location info via network based positioning, UE reporting or other means, NG-RAN could map the UE location info to a geographical fixed Cell ID, and report the CGI to AMF. There’s no impact to Uu interface, Xn interface and other RAN behaviors.
Observation 5: RAN could map the UE location info to a geographical fixed Cell ID if RAN is able to get the UE GNSS info.
Option b2 could be applied when option b1 is not feasible, i.e. RAN could not get the detail GNSS info of the UE. NG-RAN could map the momentary area of the serving cell of the UE (no matter it’s earth fixed or earth moving cell) to a geographical fixed Cell ID when UE location reporting in N2 is needed. 
Observation 6: RAN could map the momentary coverage of UE’s serving cell to a geographical fixed Cell ID if RAN does not know the detail location info of a UE.
Above all, we do not see any need to use the geographical fixed Cell ID in Uu, Xn, F1 interfaces, and the option b) is enough to satisfy the requirement of SA2 without any impact to the other interfaces except NG. Therefore, option b) is preferred.
Proposal 1: Option b) is preferred to provide geographical fixed Cell ID to CN without any impact to Uu/Xn/F1 interfaces.



For the detail design of the N2 interface:
For b1, NG-RAN could map the UE location to geographical fixed CGI, and provided it to AMF in UE location information.
Proposal 2: The UE location info, if available in the NG-RAN node, could be used to do the mapping towards a geographical fixed CGI. 

For b2 (NG-RAN is not able to get the detail location info of a UE), here are some potential solutions on how to map and provide the geographical fixed CGI to 5GC:
· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]Alt. 1: RAN maps the center of UE’s serving cell to geographical fixed CGI, and provides it to 5GC.
· Alt. 2: RAN provides an invalid CGI to 5GC.
· Alt. 3: RAN provides a list of CGIs to 5GC if the serving cell covers several geographical fixed cells.
Alt. 1, AMF gets the geographical fixed CGI, but the CGI may be not exactly correct, no further impact to NG interface. Compared to earth fixed cell, the accuracy of the location reporting should be acceptable. 
Alt. 2, upon reception of the invalid CGI, the AMF could try to get the UE location info via LCS service if needed.
Alt. 3, AMF could get the coarse location of the UE (a list of CGIs), whether and how to use it is pending to AMF, NG interface need to be extended.
Following the working assumption of last meeting, RAN3 strives for minimizing 5GC/NGAP impact for NTN. And to align with the solution for option b1, it seems the Alt. 1 or Alt. 2 is preferred as there’s no further impact to the N2 interface, how to map the CGI in N2 reporting is up to the implementation.
Proposal 3: In case NG-RAN is not able to get the detail UE location, momentary coverage of UE’s serving cell could be used to do the mapping, how to do the mapping is up to the implementation.

Conclusion
In this contribution, we further discussed the potential solutions on provision of the geographical fixed CGI to 5GC, based on the discussion we provided the following observations and proposals:
Observation 1: Broadcast the boundary info of each geographical fixed cell in SIB1 will occupy too much space.
Observation 2: Preconfigure the mapping between geographical fixed areas and Cell IDs may cause some mismatch between UE and network in case the pre-configured info is updated in network but not in UE.
Observation 3: the RRM measurement, cell selection, cell selection and handover procedures should base on the real physical cell, not the geographical fixed cell (virtual cell). 
Observation 4: It’s not clear how to use the geographical fixed Cell IDs in NG-RAN and UE.
Observation 5: RAN could map the UE location info to a geographical fixed Cell ID if RAN is able to get the UE GNSS info.
Observation 6: RAN could map the momentary coverage of UE’s serving cell to a geographical fixed Cell ID if RAN does not know the detail location info of a UE.
Proposal 1: Option b) is preferred to provide geographical fixed Cell ID to CN without any impact to Uu/Xn/F1 interfaces.

Proposal 2: The UE location info, if available in the NG-RAN node, could be used to do the mapping towards a geographical fixed CGI. 
Proposal 3: In case NG-RAN is not able to get the detail UE location, momentary coverage of UE’s serving cell could be used to do the mapping, how to do the mapping is up to the implementation.
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