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1   Introduction
In the current document of TR 38821-G00, we have discussed some possible solutions for the paging UE based on UE last location and satellites ephemeris which is awarded in AMF or RAN.  Based on current the situation, we can further take it into count the possible scenario of paging optimization in NTN.
2   Discussion

During the R17 phase for the further research of NTN, we will focus on the below assumption:

- Earth-fixed tracking area, with Earth-fixed and Earth-moving cells

- UEs with GNSS capabilities

- Transparent payload
For the above the assumption, Earth-fixed tracking area, with Earth-fixed cells. In this case satellite can be the GEO satellite or LEO satellite with steerable beams function. 
For the Earth-fixed tracking area, with Earth-moving cells. In this case satellite can be LEO satellite with the beams move with the satellite.

When a UE has to be paged, in case that the AMF determines the gNB(s) where to send the paging message from the TAI as usual. It is possible for multiple cells within this gNB to send RRC paging message according to the configured TAI list to UE, if gNB have the knowledge of UE last location and satellites ephemeris, moreover know the mapping relation between cell and satellite beam, and also know the geographical area information in the coverage of each satellite beam, gNB can select one satellite beam within one cell among these cells to broadcast the paging message. This is beneficial to decrease the paging range and save the radio resource. 
Alternatively, if the gNB report the above information containing the recommended cell and satellite beam information to AMF, and 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. AMF can also directly decide the paging cell and satellite beam for the subsequent paging.
Based on above the discussion, we can have a below observation.

Observation: It is beneficial for paging UE with selected satellite beam(s) in one cell based on UE location and satellites ephemeris.
As we have known, the mapping relation between cell and satellite beam have been considered in TR 38821, it have both options a) same PCI for several satellite beams and b) one PCI per satellite beam as shown in below figure. 
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Figure 7.3-1 from TR 38821-G00: Options for PCI mapping into satellite beams

For the option (a) in Figure 7.3-1, one cell have multiple satellite beams, paging UE using selected satellite beam in one cell which decrease the paging range and it has benefit. However for the option (b) in Figure 7.3-1 for PCI mapping into satellite beams of one PCI per satellite beam in NTN, it has not benefit since one satellite beam equal to one cell as the paging range.

However, we have defined that a satellite beam can consist of one or more SSB beams. One cell (PCI) can have maximum of L SSB beams, where L can be 4, 8 or 64 depending on the band. 
Similar to TN, one or several SSB index can be used per PCI/Cell to separate SSB transmission on different beams.
So we can suggest to select specific SSB beams in one cell for paging UE about option (b) which has the mapping of one PCI per satellite beam.
Take below one possible configuration scenario as an example, figure 2 shows one UE is covered by the first beam in one cell with one satellite beam. This cell is configured with 8 ssb beams. According to current paging mechanism in TN for the UE in CM-IDLE status, the NG-RAN node may provide the AMF with a list of recommended cells and NG-RAN nodes as assistance info for subsequent paging via NGAP message. That is to say that one UE can be paged within the recommended cells as a minimum granularity. As we knowed, for the GEO satellite in NTN, one satellite beam diameter can be more than 100km and its coverage is very large. Moreover, the GEO satellite is regarded to appear motionless to ground observers, at a fixed position in the sky, in plus if the UE is also stationary or move slowly with respect to ground. In this case, while paging UE, it seem to be unnecessary for RRC Paging message to be sent through all the ssb beams within one cell since this UE is possibly always covered by only one ssb beam within this cell. If paging UE using selected ssb beam, compared to paging UE using all the ssb beams, it can save the power consumption of satellite and radio resource schedule. And moreover, the same RRC Paging message for this UE is transmitted in each paging time slot within one Paging Occasion via the only one ssb beam, it can possibly save paging time that UE successfully detected paging message.
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Figure 2: 1 cell, 1 satellite beam, 8 ssb beams
Based on above analysis, we would like have a proposal.
Proposal1: It is beneficial for paging UE per ssb beam in one cell for stationary UEs based on UE location since UEs are possibly always covered by only specific ssb beam within GEO NTN cell.
3   Conclusion
Based on the discussion in this paper, we have below observation and proposal:
Observation: It is beneficial for paging UE with selected satellite beam(s) in one cell based on UE location and satellites ephemeris.
Proposal: It is beneficial for paging UE per ssb beam in one cell for stationary UEs based on UE location since UEs are possibly always covered by only specific ssb beam within GEO NTN cell.
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