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1	Introduction
[bookmark: _Toc474247438]Last RAN3 meeting agreed 
Existing paging mechanism is taken as baseline. Paging enhancements are FFS (e.g. using location information, etc.)
Existing registration mechanism is taken as baseline. Further discussion and coordination with SA2/RAN2 are needed.
This contribution analyses whether the further enhancement to existing Paging and Registration are needed.
2	Discussion
2.1.	Paging
In NTN, a specific location is served by different satellite at different times. A TAI corresponds to a fixed geographical area, which may be served by different satellites. During the registration procedure, the UE is assigned with a Registration Area indicated by a list of TAIs. For NTN with Earth-moving cell or Earth-Fixed cell, a specific location may be served by different satellites and the related NTN cells use the same TAI. From the UE’s perspective, a stationary UE always observe the same TAI from the NTN cells, except when the UE is in the border area of the Tracking Area. 


Figure 1: Example for Earth-Moving cell
An example for Earth-Moving cell is shown as above. For a specific UE, it may observe different satellite cells, e.g. cell with CGI=1160/TAI=102 at T+40 and T+50, cell with CGI=1140/TAI=102 at T+60 and T+70. So the TAI-based paging mechanism can still be reused in NTN. 
For Earth-Moving cell, a stationary UE at the boarder of a Tracking Area may observe the dynamically change of a Tracking Area. For example, the UE may observe TAI#101 at T, but the UE observe TAI#102 at T+10. This may be similar to a UE in a boarder area of a Tracking Area in Terrestrial Network. The AMF may assign a Registration Area include both TAI. The further paging for the UE will be sent in the cells of both Tas.


Figure 2: Example for dynamic change of Tracking Area for Earth-Moving cellIn terrestrial network, Paging optimization was introduced by using the Assistance Data for Paging. At UE context release, the NG-RAN node may provide the AMF with a list of recommended cells and NG-RAN nodes as assistance info for subsequent paging. As agreed by RAN3 that the cell ID provided to AMF corresponds to a fixed geographical area, the AMF can use current list of recommended cells to request the NG-RAN node to page the UE in a recommended geographical area. It is up to the NTN gNB to determine the specific satellites/cells to cover the recommended geographical areas. So current paging optimization can still be reused in NTN. Considering the large coverage of a satellite cell, it may be up to the AMF’s implementation to select the recommended cells, for example, the AMF may only indicate one recommend cell if the recommended cell corresponds to a large geographical area. One may argue that the paging need to be transmitted in multiple satellite cells, e.g. for earth-moving cell, for a TAI corresponds to a small geographical area. This is acceptable, considering the nature of satellite cell serving a large geographical area if compare with terrestrial network. 
Observation 1: current Paging mechanism and Paging Optimization can be reused in NTN. There is no need for any enhancement. 
Proposal 1: There is no need for any enhancement to current Paging mechanism in NTN. 
If an enhancement is proposed, it need to be further evaluated, e.g. the specific issue to be addressed, the benefit in comparison with existing paging mechanism and paging optimization used in the terrestrial network, etc. 
2.2.	Registration
First of all, the Registration procedure is transparent to RAN3. Any enhancement to Registration procedure should be discussed in SA2/CT1/RAN2. 
In current Registration Update, the UE checks whether the UE move outside of the Registration Area, by comparing the TAC broadcasted by the serving cell against the stored Registration Area. For NTN with NGSO satellite, a stationary UE will see different cell provided by different satellite, but all related satellite cells use the same TAI. In the boarder area, the UE may see different TAI from different satellites. Up to the operator configuration, the satellite cell may still use the previous TAI, even when part of satellite coverage already moves into a new Tracking Area. This may be similar to terrestrial network that a cell configured with TAI#1 may actually cover part of another tracking area. This may be solved by the AMF assign the Registration Area including both TAIs. Again, this is not in RAN3 scope. 
Observation 2: Registration procedure is transparent to RAN3. It is up to SA2/CT1/RAN2 to decide whether any enhancement is needed for Registration procedure. 
Proposal 2: There is no need for RAN3 to discuss the enhancement to registration procedure, unless it is requested by SA2/CT1/RAN2. 
 
3	Conclusions
In this contribution, we briefly analyzed the impact to RAN3 regarding the Paging and Registration. Our proposals are:
Observation 1: current Paging mechanism and Paging Optimization can be reused in NTN. There is no need for any enhancement. 
Observation 2: Registration procedure is transparent to RAN3. It is up to SA2/CT1/RAN2 to decide whether any enhancement is needed for Registration procedure. 
Proposal 1: There is no need for any enhancement to current Paging mechanism in NTN. 
Proposal 2: There is no need for RAN3 to discuss the enhancement to registration procedure, unless it is requested by SA2/CT1/RAN2. 
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