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Introduction
In last RAN3 meeting, the Registration and Paging were discussed, and some agreements were reached in [1].

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.

For the paging for NTN, some mechanisms for enhancement were raised. In this contribution, we will further discuss the issue of paging enhancement for NTN.

Discussion
Based on the offline discussion in last meeting, two kinds of potential enhancement were mentioned for paging, i.e., UE location based paging and per SSB beam based paging.

For the UE location based paging, the mechanism is captured in TR38.821[2], and the detailed description is shown as below. 

-------------------------------------------------------------TR 38.821------------------------------------------------------
The example procedure for UE location based paging could be illustrated by the figure below:
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Figure 8.2.1.1-1: 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 registration area of the UE.

-------------------------------------------------------------TR 38.821------------------------------------------------------
Generally, it seems fine to check the Step 2 to Step 5 in the paging procedure, the AMF gets and stores the UE location info from gNB, after that, the AMF could further decide the paging area and target gNBs based on the UE location info and ephemeris if needed. 

However, the main problem for this paging mechanism is how the gNB can get the UE location information, this issue should be pending to the discussion of RAN2. In addition, the UE location based paging requires the UE with GNSS capability. Although the scenario of UE without GNSS capability is in low priority, we should consider this case in the later phase in R-17, especially for some indoor UEs without GNSS capability.
For the per SSB beam paging given in [3], there is similar problems about the UE location information as UE location based paging. In addition, this per SSB beam paging mechanism can also be applied in TN cells as well. And it is not the satellite-specific case.
Observation: For the potential paging enhancement mechanisms for NTN, how the gNB gets the UE location information should be pending to RAN2, and how the UE without GNSS capability to be supported needs to be considered.

Proposal: The existing paging mechanism for NTN is enough for R-17.
Conclusion
RAN3 is kindly asked to consider following observation and proposal:

Observation: For the potential paging enhancement mechanisms for NTN, how the gNB gets the UE location information should be pending to RAN2, and how the UE without GNSS capability to be supported needs to be considered.

Proposal: The existing paging mechanism for NTN is enough for R-17.
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