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1. Introduction
In the TR38.821 [1], the section “Registration Update Paging Handling” provides the solutions for registration update and paging in moving TA case.
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However, only very rough description for the case where UE is capable to determine its location (option 1).

In this contribution, we will further study the paging mechanisms and provide corresponding observations and proposals.

2. Discussion
To support option 1, the UE needs to report its location info (e.g. by GNSS) to the network. Then network will decide the coverage of gNB(s)/beam(s) can cover the location of the UE or not.  How to trigger the UE location report and how to report the UE location info to the network is FFS.  It’s pending to the positioning SI. 

Observation 1: How to trigger the UE location report and how to report the UE location info to the network are FFS, and are pending to positioning SI.

Upon reception of the UE location info, gNB should forward it to the core network, and core network should store this info even when the UE is moved to idle mode. When the core network wants to page the UE, it could deduce which gNB covers the UE location info based on ephemeris and the location info of the UE. It could send the paging message only to the corresponding gNB, the UE location info could be taken to the gNB within the same paging message. The gNB could page the UE on all beams or just one or few of the beams which can cover the UE location.

Observation 2: The UE location info should be forwarded to AMF, and AMF should store it and use it in the next paging to decide the area of paging.
Observation 3: The UE location info should be sent to the target gNB(s) which AMF select to page the UE.

Considering the timeliness of the UE location info, AMF could decide whether to use it when pages the UE. E.g. the UE location info is received 2 days ago, AMF may try to page the UE base on the location info, may discard the UE location info and page the UE base on the RA of the UE.

Observation 4: AMF could decide whether to use the stored UE location info for the Paging.

To assist AMF make proper decision, some other information could be considered, e.g. UE type, speed, moving direction. How to report the info to the network need to be further studied.
Observation 5: The information such as UE type, speed, moving direction is beneficial for CN to decide the paging area.

In case of UE is not reached in the first round of paging, AMF may extend the area of paging during the second retry, even extend the area to the whole RA. 
Observation 6: In case of paging failure, AMF may extend the area of paging for the next try, even extend to the whole RA.
Base on the discussion above, it’s suggested to capture the TP in section 5 into 38.821.

Proposal: Base on the discussion above, it’s suggested to capture the TP in section 5 into 38.821.

3. Conclusion 

In this contribution, we further discussed the UE location based paging mechanism and provided the following observations and proposal:
Observation 1: How to trigger the UE location report and how to report the UE location info to the network are FFS, and are pending to positioning SI.

Observation 2: The UE location info should be forwarded to AMF, and AMF should store it and use it in the next paging to decide the area of paging.

Observation 3: The UE location info should be sent to the target gNB(s) which AMF select to page the UE.

Observation 4: AMF could decide whether to use the stored UE location info for the Paging.

Observation 5: The information such as UE type, speed, moving direction is beneficial for CN to decide the paging area.

Observation 6: In case of paging failure, AMF may extend the area of paging for the next try, even extend to the whole RA.

Proposal: Base on the discussion above, it’s suggested to capture the TP in section 5 into 38.821.
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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. The example procedure for UE location based paging could be illustrated by the figure below:
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Figure 8.3.1-1: 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 RA of the UE.[image: image3.png]



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.
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3. AMF Store the UE location info, the assistance info if any, and also the time stamp info. 
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