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1	Introduction
[bookmark: _Toc474247438]Last RAN3 meeting agreed 
A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.
The agreement mainly affects the Earth Moving cell. This contribution analyses the impact to NG interface, and Xn interface.
2	Discussion
In last RAN3 meeting, RAN3 agreed “A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.” and a LS was sent to RAN2 for feedback. In current UE initial access procedure, the cell ID is provided to AMF as part of the ULI via the NGAP INITIAL UE MESSAGE. To determine the cell ID corresponds to a fixed geographical area, the gNB need to know the UE’s location information even it may be a rough estimation.  RAN3 should discuss how gNB know the UE’s location information in order to determine the cell ID corresponds to a fixed geographical area. If the location information comes from UE, RAN2 should be asked to support it. 


Figure 8.1-1: UE Initial Access procedure
Proposal 1: RAN3 should discuss how the gNB know the UE’s location information. 

In addition, there will be two types of cell IDs. 
· Cell ID broadcast over the air interface(which is referred as “Uu” Cell ID in below discussion)
· Cell ID corresponds to a fixed geographical area, and is sent to CN (which is referred as “Virtual” cell ID in below discussion)
· The “Uu” cell ID and the “Virtual” cell ID may or may not be the same, pending on RAN2 decision.
While RAN3 is waiting for the feedback from RAN2, we analyse the impact to RAN3 interface, mainly the NG interface and Xn interface. The main issue is the cell ID is widely used in NGAP messages and XnAP messages, and it is unclear whether cell ID in the related messages are the “Uu” cell ID or the “virtual” cell ID.

2.1.	The usage of Cell ID in NG interface and Xn interface
The Cell ID is widely used in the NG interface, for example, 
· It is part of the User Location Information IE sent to CN.
· It is used to identify the cell for paging optimization.
· gNB provides the Recommended Cells at transition to IDLE. AMF consider it to determine the gNBs to be paged, and provides the information on recommended cells within the NGAP Paging message to each of these gNBs;
· It is used to identify the cell in the RAN-based Notification Area (RNA) for RRC INACTIVE UE.
· It is used to identify target cell during the HO procedure. 
· It is part of the UE History Information IE. 
· It is part of the UE History Information from UE IE. 
· The NR Mobility History Report corresponds to the VisitedCellInfoList contained in the UEInformationResponse message (TS 38.331).
· So it is just a transparent container. So there may be no need to consider this IE in the further discussion. 
Similarly, the Cell ID is widely used in the Xn interface, for example,
· It is used to identify target cell during the HO procedure. 
· It is used to identify the PCell during the S-NG-RAN node Addition Preparation procedure and the S-NG-RAN node Modification Preparation
· It is part of the UE History Information IE. 
· It is used to identify the cell in the RAN-based Notification Area (RNA) for RRC INACTIVE UE.
· It is part of the UE History Information from UE IE. 
Given the RAN3 agreement that “A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.” It is unclear whether the cell ID used in the NG interface and Xn interface are the “Uu” cell ID or the “Virtual” cell ID. 
2.2.	NG interface
· User Location Information IE
Per the RAN3 agreement, the cell ID in the ULI IE is the “Virtual” Cell ID that corresponds to a fixed geographical area. 

· Target cell ID in the HO procedure
The source RAN node may initiate the handover based on the measurement report from the UE, which indicates the PCI of the candidate cell. The source RAN node may be a terrestrial RAN node, or a non-terrestrial RAN node. To avoid the impact to the terrestrial RAN node, the cell ID should be the “Uu” cell ID. 

· UE History Information
The UE History Information is used for Mobility Robustness Optimisation. Since the “Uu” cell ID is used in the HO procedure, The “Uu” cell ID should also be used in the UE History Information. 

· Paging Optimization
Considering the user location information includes the “Virtual” cell ID, the CN can use the “Virtual” cell ID for paging optimization. For example, the CN may request the Paging is sent in a fixed geographical area. It is then up to the gNB’s implementation to determine the specific earth-moving cells to send the Paging over the air interface. 

The cell ID used in Paging optimization should be “Virtual” cell ID. 

· RRC INACTIVE
The RNA can be defined as a list of cells. One option is the RNA use the “Uu” cell ID, since the UE will check the cell ID from SIB1 to determine whether it moves out of the RAN area. But this may cause issues in Earth-Moving cell, since the satellite broadcasting a SIB1 including a specific cell ID keeps moving. Another option is the RNA uses the “virtual” cell ID that may be similar to the Paging Optimization that “Virtual” cell ID is used for RNA. It may be considered that the RNA corresponds a fixed geographical area. But this may also cause issue to the UE since the UE only checks the “Uu” cell ID to determine whether it moves out of the RAN area. In NGAP interface, the Expected UE behavior IE may include a list of the visited and non-visited cells. It need further study whether the cell ID used for INACTIVE is “Uu” cell ID or “virtual” cell ID. 
Observation 1: for mobility related messages that involves other RAN nodes (e.g. HO, UE History), using “Uu” cell ID is better. 
Observation 2: for other messages that only involves CN (e.g. user location, paging optimization), using “Virtual” cell ID is better. 
Observation 3: it needs further study on the messages related to RRC INACTIVE. 

Proposal 1: RAN3 agree with following:
· the cell ID used in mobility related messages is the “Uu” cell ID.
· the cell ID used in the other messages that only involves the CN is the “Virtual” cell ID.
· the cell ID used in the procedures related to INACTIVE need further study.
The above observation and proposals also apply to Xn interface. 
3	Conclusions
In this contribution, we briefly analyzed the impact to RAN3 to how to support the cell ID reported to CN corresponds to a fixed geographical area. Our proposals are:
Observation 1: for mobility related messages that involves other RAN nodes (e.g. HO, UE History), using “Uu” cell ID is better. 
Observation 2: for other messages that only involves CN (e.g. user location, paging optimization), using “Virtual” cell ID is better. 
[bookmark: _GoBack]Observation 3: it needs further study on the messages related to RRC INACTIVE. 

Proposal 1: RAN3 agree with following:
· the cell ID used in mobility related messages is the “Uu” cell ID.
· the cell ID used in the other messages that only involves the CN is the “Virtual” cell ID.
· the cell ID used in the procedures related to INACTIVE need further study.
The above observation and proposals also apply to Xn interface. 
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