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1Introduction
In the last RAN3 meeting, we further discussed the mobility and service enhancements for NTN. According to the discussion, some agreements are achieved, as below:
Agreements:
· WA: Uu Cell ID is used in HO signaling.
· The earth moving cell scenario described in Section 3.1 of R3-226859 is valid.

However, there’re still some open issues, listed in below:
FFS on what’s the TAC to be used when using Uu cell ID in Xn setup and configuration update procedures.
CHO over NG? Send LS to SA2?
Continue discussion on: 
- How to support this EMC case? 
- Any other impacts, in addition to the support for transferring {T1, duration} over NGAP? 
- Other issues if any

In this contribution, we will further discuss the open issues on mobility enhancements, and provide corresponding observations and proposals.
2. Discussion
2.1 Uu Cell ID in handover signalling
How to support this EMC case?
In the previous meeting, whether the Uu cell ID or Rel-17 defined mapped cell ID should be used for NTN handover has been discussed, and the last RAN3 meeting had agreed on the work assumption that Uu Cell ID is used in HO signalling. In addition, the last meeting had agreed that the earth moving cell scenario described in Section 3.1 of R3-226859 is valid，and the scenario is shown as below：


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In EMC, the satellite beam (Uu cell) coverage moves as the satellite moves. So there is no fixed relation between the coverage corresponds to a mapped cell ID and the coverage corresponds to a Uu cell ID. At time T1 +10, if mapped cell ID is passed as target cell ID in the HO Request to the target, how the target gNB2 could correctly re-map the single mapped cell ID associated with 2 Uu cell IDs to the Uu cell. There could also be scenarios where one mapped cell ID is associated to 3 or 4 Uu Cell IDs. Unless the mapped cell ID is small enough to determine the location of the UE based on the GNSS location information of the UE or gNB can rely on OAM with the sophisticated deployment to indicate UE is in which cell at the overlapping area, then we think using the mapped cell ID is feasible, but we don't see the benefit of doing all of these. As discussed in the example above, it seems using the Mapped Cell ID in the handover signalling may cause confusion on cell mapping in the target gNB when it decides the target Uu cell base on the input Mapped Cell ID.
Observation 1: Using the Mapped Cell ID in the handover signalling may cause confusion on cell mapping in the target gNB when it decides the target Uu cell base on the input Mapped Cell ID.
In the Uu interface, Uu cell ID is used for RRM measurement, CHO, etc. to keep assistance between Uu interface and Xn/NG interface, it’s better to use Uu Cell ID in NG/Xn handover procedure. Uu Cell ID is used to identify the target cell in NG/Xn handover procedure.
Proposal 1: Change the WA to the agreement, i.e. Uu Cell ID is used in HO signaling.

2.2 What’s the TAC in Xn Setup/Configuration Update 
FFS on what’s the TAC to be used when using Uu cell ID in Xn setup and configuration update procedures.
For quasi earth fixed cell case, the TAC(s) of each cell is static. In normal cases, one earth fixed cell should broadcast one TAC per PLMN, even for cross country scenario. Thus, there’s no need to support a TAC list per PLMN in the Xn interface.
For earth moving cell case, one cell may broadcast one or more TACs in a PLMN, and the broadcast TACs of a cell may change with time as the coverage of the cell is changed with time. Including the multiple TACs per PLMN in the Served Cell Information may require NG-RAN Configuration Update frequently, and we do not see any real benefit to do such kind of things.
In the Xn Setup procedure, the List of Served Cells NR to be exchanged between the gNBs is optional, the tabular specified in TS 38.423 is shown as below:
	List of Served Cells NR
	
	0 .. <maxnoofCellsinNG-RAN node>
	
	Contains a list of cells served by the gNB. If a partial list of cells is signalled, it contains at least one cell per carrier configured at the gNB
	YES
	reject

	>Served Cell Information NR
	M
	
	9.2.2.11
	
	–
	

	>Neighbour Information NR
	O
	
	9.2.2.13
	
	–
	

	>Neighbour Information E-UTRA
	O
	
	9.2.2.14
	
	–
	

	>Served Cell Specific Info Request
	O
	
	9.2.2.102
	
	YES
	ignore



From implementation point of view, it’s possible to exchange the served cells and neighbour relations in case of earth fixed cells are deployed, like the way in TN. It may not need to exchange the served cells and neighbour relations in case of earth moving cells are deployed. The served cell information and its neighbour relations could be left to OAM.
Observation 2: The List of Served Cells NR to be exchanged between the gNBs is optional; gNB may not need to exchange the List of Served Cells NR with the neighbour gNBs, especially for the EMC case.
Above all, it’s un-necessary to exchange multiple TACs per PLMN for NTN cells in XN Setup procedure and Configuration Update procedure. It could be configured by OAM, if needed.
Proposal 2: It’s un-necessary to exchange multiple TACs per PLMN for NTN cells in XN Setup procedure and Configuration Update procedure.

2.3 NGAP enhancements
CHO over NG? Send LS to SA2?
Any other impacts, in addition to the support for transferring {T1, duration} over NGAP? 
For NGAP enhancement, some options on how to address the restriction in TS38.300 that time-based trigger condition is only defined for CHO were discussed in last meeting:
· Option 1: introduce a Xn-CHO like function for N2-HO, but no need to copy all Xn-CHO functions to N2-HO.
· Option 2: do nothing (but how to capture in the spec that legacy HO is used in N2 and CHO is used in Uu?)
· Any other options?
For NTN, we defined time-based CHO and location-based CHO for NTN in RAN2. But which does not means CHO procedure must be there in the Xn and NG. (or else, Rel-17 CHO handover could not be performed, and mobility could not be supported in Rel-17).For example, time based CHO may be used for quasi earth fixed cell case, feeder link switch case, where the target cell is predictable, the only thing to do is to configure UE with the correct handover window for the target cell. 
For Xn, as we have CHO procedures, we could reuse the procedures, adding handover window there to optimize the handover signallings. But for NG interface, considering the NG based CHO is not supported in NR yet, it has big impact to NGAP and Core Network to make support of NG-based CHO. It seems there’s no strong motivations to make fully support of NG-based CHO, thus, we suggest not discussing and making support of NG-based CHO in Rel-18 NTN.
Proposal 3: NG-based CHO should not be supported in Rel-18.
On the contrary, we understand it’s much easier and beneficial to provide the handover window in the source to target container for the target gNB to make proper resource relocation for the UE. The CR R3-226412 was provided in the last meeting, the key information introduced are highlighted as below:
	Time Based Handover Information
	O
	
	
	This IE only applies to NTN.
	YES
	ignore

	>Handover Window Start
	M
	
	INTEGER (0..549755813887)
	Corresponds to t1-Threshold-r17 defined in TS 38.331 [10]
	-
	

	>Handover Window Duration
	M
	
	INTEGER (1..6000)
	Corresponds to duration-r17 defined in TS 38.331 [10]
	-
	


Proposal 4: It’s beneficial to introduce Time Based Handover Information in the Source to Target Container for NG-based HO (not CHO).

2.4 Other issues
From the previous RAN3 meetings, it seems majority of the companies in RAN3 showed no strong interesting in signaling based Feeder link switch. Given the lack of consensus on this so far, we would propose to confirm that:
· [bookmark: OLE_LINK24][bookmark: OLE_LINK25]To support feeder link switch, coordination between the gNBs, if needed, are all left to pre-configuration/OAM configuration, neither to introduce new Xn/NG procedures nor enhance the existing Xn/NG procedures.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: To support feeder link switch, coordination between gNBs, if needed, are done by pre-configuration/OAM configuration, neither to introduce new Xn/NG procedures nor enhance the existing Xn/NG procedures.

3. Conclusion
In this contribution, we discussed the open issues to support Mobility enhancement in Rel-18. Based on the discussion above, we provided the following observations and proposals:
Observation 1: Using the Mapped Cell ID in the handover signalling may cause confusion on cell mapping in the target gNB when it decides the target Uu cell base on the input Mapped Cell ID.
Proposal 1: Change the WA to the agreement, i.e. Uu Cell ID is used in HO signalling.
Observation 2: The List of Served Cells NR to be exchanged between the gNBs is optional; gNB may not need to exchange the List of Served Cells NR with the neighbour gNBs, especially for the EMC case.
Proposal 2: It’s un-necessary to exchange multiple TACs per PLMN for NTN cells in XN Setup procedure and Configuration Update procedure.
Proposal 3: NG-based CHO should not be supported in Rel-18.
Proposal 4: It’s beneficial to introduce Time Based Handover Information in the Source to Target Container for NG-based HO (not CHO).
Proposal 5: To support feeder link switch, coordination between gNBs, if needed, are done by pre-configuration/OAM configuration, neither to introduce new Xn/NG procedures nor enhance the existing Xn/NG procedures.
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