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[bookmark: _Ref165266342]Introduction
In RAN2#121 [1], further agreements regarding power saving enhancements for NTN-TN mobility were achieved as follows:
Agreements:
1. TN coverage area information will be associated to the frequency information.
2. [bookmark: _Hlk131497815]RAN2 adopts explicit description of geographical TN area, and focuses on the following options for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information):
	Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
	Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side
	Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.

Agreements:
1. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.
2. Also based on the signalling overhead of the broadcast solution, RAN2 will further consider the option that UE-specific update can be optionally be provided via dedicated signalling, overriding the broadcast configuration (FFS if via RRC or higher layers. FFS on the validity time, if provided by RRC)

Agreements:
1. We don’t introduce additional cell reselection prioritization rules for NTN vs TN in Rel-18 (e.g. per service type, per mobility state, or per UE type) on top of what specified in Rel-17 
In this contribution, we provide our analyses and proposals to resolve the remaining issues on power saving for NTN-TN mobility in IDLE/INACTIVE mode.
Discussion
In the last meeting, RAN2 agreed that TN coverage area information will be associated to the frequency information. With the TN coverage area information associated to the frequency information, UE can judge whether it reaches/approaches the area of the given TN frequency. Naturally, UE is not required to perform neighbour cell measurements for the TN frequency in the area where there is no coverage of that frequency to achieve power saving for NTN-TN mobility.
Proposal 1: For NTN-TN mobility, an RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for a TN frequency in the area where there is no coverage of that frequency.
The next remaining issue that needs to be discussed is what specific assistance information should be provided by the network for UE to decide whether it is within/adjacent to the TN network coverage. Due to the last-meeting agreements, the following options are the survivors, and are thus focused for further discussion. 
2. RAN2 adopts explicit description of geographical TN area, and focuses on the following options for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information):
	Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
	Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side
	Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.
For option 2, multiple points are needed to delineate the boundaries of TN coverage, this option is more suitable for scenarios where TN coverages are gathered concentratedly in certain areas in NTN cell. If the TN cells are relatively dispersed, multiple sets of points are required to delineate multiple boundaries of TN coverage, the signalling overhead will increase. Also, due to the irregular shape of the cell coverage and cell distribution, the TN cells may not be located on exactly the same side apart from the TN boundary line (e.g. left vs. right, up side vs. down side, upper right vs. lower left, etc.), there could be even more signalling overhead to reflect the to which side the TN cells are actually located apart from the TN boundary line. For option 6, three to fifteen points are needed to describe a polygon according to TS 23.032 [3], so at least 144 bits (e.g., using the IE Ellipsoid-Point for definitions of one point) are needed to indicate the close polygon shape of a TN coverage. By contrast, only 66 bits (e.g., the IE Ellipsoid-Point is used for definitions of area center; similar to other distance thresholds introduced in NTN, at most 18 bits are required for radius) are needed to describe the approximate shape of TN coverage via an area center and a radius, if option 1 is adopted. Furthermore, compared with other options, option 1 is much less complicated and friendly to UE implementation, and due to the irregular shape of the cell coverage formed by radio signals, it is hard to say that the TN coverage border can really be accurately reflected, even though much more complicated solution as option 2 or 6 is used. 
Based on the above analyses, taking the signalling overhead into account, option 1 is preferred for description of geographical TN area.
[bookmark: OLE_LINK6]Proposal 2: An area center and a radius can be configured as the TN coverage area information associated to the frequency information.
RAN2 agreed that broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN as a baseline, naturally, which SIB carries such information needs to be discussed. Considering that the information on the TN coverage area does not take up too many bits, it is not necessary to introduce a new SIB for power saving for NTN-TN mobility. Since information on the TN coverage area is NTN-specific cell reselection information, same as location-based and time-based cell reselection related information, the information on the TN coverage area can be included in SIB19.
Proposal 3: The information on the TN coverage area can be included in SIB19.
Another issue left is whether explicit indication or implicit information can be relied on to identify TN cells from inter-frequency list and inter-RAT frequency list. In our understanding, considering the assistance information is configured per frequency, UE can simply determine that if a frequency is associated with such assistance information for NTN-TN mobility, this frequency is a TN frequency and there are TN cells deployed on this frequency. Thus, an explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list is not needed.
Proposal 4: An explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list is not needed.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following and proposals:
Proposal 1: For NTN-TN mobility, an RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for a TN frequency in the area where there is no coverage of that frequency.
Proposal 2: An area center and a radius can be configured as the TN coverage area information associated to the frequency information.
Proposal 3: The information on the TN coverage area can be included in SIB19.
Proposal 4: An explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list is not needed.
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