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1. Introduction

Tis contribution handles the following comeback:
CB: # 52_Loc-based_paging

-  capture status of disc

- merge from 1234

- should not impact NTN-GW (stays as a pure TNL node)

- keep CN impacts limited

(Mits)

Rev in R3-192113
2. Discussion
To merge  [1]
R3-191856 and [2]
R3-191234, the following has been made:
- In section 8.3.1
Option 1: UE is capable to determine its location, added a text describing that the mapping between UE location and satellites can be made in the AMF or in the RAN.

- Proposal from [1]
R3-191856 has been taken to describe the case where mapping is made in the AMF

- Text from [2]
R3-191234 has been taken to describe the case where mapping is made in the RAN

- In section 8.3.2.X
Solution X: UE location determined by NTN RAN, text from [2]
R3-191234 has been taken to describe the case. Solution refers then to  Option 1
After discussions:
- section 8.3.1.2

Mapping of UE location to gNB list in the RAN has been removed since several companies had doubts about its feasibility.  However the alternative is still mentioned in the introduction of the section, but with a mention that it raises issues.
- ‘RA’ has been replaced by ‘registration area’

3. References

[1] R3-191856
[2] R3-191234
4. Annex: TP for 38.821 V0.4.0

--------- START OF FIRST CHANGE
8.3
Registration Update and Paging Handling

In Non-Terrestrial non-GEO Network, the satellites moves across the geographical area of interest, its antenna beams will cover different portions of that area. In a NTN beam foot print moving on earth, there is a fixed association between the non-GEO NTN beam and TAI, as in the terrestrial RAN, there is no one-to-one correspondence between moving NTN beams and geo-area on Earth, i.e., the TAIs broadcasted by the Non-GEO satellite will sweep over Earth. A stationary UE will see different NTN beams/TAC over the time. With current Registration Update procedure, the stationary UE has to keep performing Registration Updates upon the change of NTN beam. This brings a challenge to current Registration Update and Paging. In the following, we study possible solutions based on whether the UE can determine its location or not.

8.3.1
Option 1: UE is capable to determine its location

In the following it is assumed that the UE has the capability to determine its location (e.g. by GNSS). In this case the satellite can page the UE based on UE’s location information.

In terrestrial network, the AMF is in charge of mapping a tracking area where the UE is located in to determine the list of gNBs that pages the UE. In NTN, one can use the UE location to do an equivalent mapping and determine the list of gNBs that page the UE.

The mapping could be made in the AMF. For this, the AMF is made aware of UE location, along with some assistance information, e.g. UE type or UE speed information. AMF has also to be aware of satellite ephemeris.
Alternatively, this mapping could be made in the RAN. When a UE has to be paged, the AMF determines the RAN access node(s) where to send the paging message from the TAI as usual. The NTN based NG- RAN can then select the satellite beams where to broadcast the paging from its knowledge of UE last location and satellites ephemeris. However this raises several issues as paging failure coordination between RAN and CN and Idle UE context management in RAN, and would require further studies.
8.3.1.1

Mapping of UE location to gNB list in the AMF
The example procedure for UE location based paging could be illustrated by the figure below:
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Figure 8.3.1.1-1: UE location based paging (example)

· Step 1: UE report the location info to gNB1, the report may also include some assistance info such as UE type, speed info, more details need to be further studied.
· Step 2: Upon receiving of the UE location report, gNB1 forwards the location info and the assistance info if have to AMF. 
· Step 3: AMF stores the UE location info, the assistance info if any, and also the corresponding time stamp. The information is kept in AMF when UE is released to Idle.
· Step 4: When AMF wants to page the UE, it selects the gNB(s) which could cover the UE location according to the stored info and ephemeris. 
· Step 5: AMF sends the Paging message to the selected gNB(s), including the location info and the assistance info if any. Upon reception of the Paging message, the gNB may decide which satellite(s) or beam(s) to be paged and page the UE accordingly.
Note: If the location based paging is failed, AMF may extend the paging area and re-send the UE according to its paging policy, e.g. re-send the paging in the whole Rregistration Aarea of the UE.





--------- END OF FIRST CHANGE

--------- START OF SECOND CHANGE

8.3.2.X
Solution X: UE location determined by NTN based NG-RAN
The earth footprint of a satellite beam depends on the satellite altitude and the elevation angle, but may be remains quite large compared to usual terrestrial cell size. Hence, the trade-off between TA size and registration update is different for NTN compared to terrestrial networks. 
When a UE registers initially, or makes registration area updates, or switches to connected mode, the NTN based NG- RAN gets a UE location inform, from serving beam identification for example. A periodic  registration area update could be sufficient to track a UE in idle mode, the RA update periodicity being tuned according to UE type or observed mobility behaviour.
Moreover, the RAN could have other means to locate a UE.
Hence, even if the UE is not capable to determine its location on its own, it could be assumed that the RAN has a knowledge of UE location. Then paging methods based on UE location knowledge can apply.
 --------- END OF SECOND CHANGE
�


For this solution, CN does not have the knowledge of the UE, it could only decides to page the UE towards all the gNBs according to UE’s RA.





All the receiving gNBs should page the UE, the gNB with the UE location info could select the proper satellite, beams to page the UE. But the gNB without the UE location info may need  to page the UE via all the satellites/beams it connected.
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3. AMF Store the UE location info, the assistance info if any, and also the time stamp info. 


4. AMF decides where to page the UE according to the stored info.
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