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1	Introduction
[bookmark: _Ref178064866]The work item for NR NTN enhancements in Rel-18 [1] emphasizes NTN-TN and NTN-NTN mobility and service continuity as an important area for improvements. For cell reselection enhancements, the following aspects are considered:
· “For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point.”
· “Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized).”
In this paper, we address the second aspect above.
2	Discussion
A UE in RRC_IDLE or RRC_INACTIVE camping in a TN cell may have one or multiple TN or NTN neighbours. In a terrestrial cell, a UE is provided with assistance information to facilitate measurements of other TN neighbour cells via System Information (SIB3, SIB4, and SIB5). However, as shown below, this information is insufficient to measure a neighbour cell when it is served via NTN.

[bookmark: _Toc145918018][bookmark: _Toc146877953]In a terrestrial cell, neighbour cell information provided in system information (e.g., SIB3/4/5) is insufficient to measure an NTN neighbour cell and secure service continuity between TN and NTN in RRC_IDLE/RRC_INACTIVE modes.

In an NTN UE, satellite assistance information (e.g., ntn-Config-r17) provided via SIB19 in an NTN cell is used to adjust STMC windows and find and measure the SSBs of other NTN neighbour cells. In fact, TS 38.300 (see the excerpt below) [2] states that it is up to UE implementation to measure NTN neighbour cells whenever the corresponding satellite assistance information (e.g., SIB19) is not provided. This clause applies to both RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE modes. modes and responds to RAN4 RRM requirements. In turn, this means that network is implicitly required to provide such information to secure proper service continuity.


--------------------------------------------------------- TS 38.300 ---------------------------------------------------------
[bookmark: _Toc124536348]16.14.3.3	Measurements
[…]
For a UE in Idle/Inactive mode it's up to UE implementation whether to perform NTN neighbour cell measurements on a cell indicated in SIB4 but not included in SIB19.
For a UE in Connected mode, it's up to UE implementation whether to perform NTN neighbour cell measurements on a cell included in the measurement configuration but not included in SIB19.
--------------------------------------------------------- TS 38.300 ---------------------------------------------------------

Two important aspects of NR NTN Release 18 mobility enhancements are service continuity and the reduction of UE power consumption. For the transition from TN cell to NTN cell, a UE in RRC_CONNECTED mode receives its satellite assistance information (e.g., ntn-Config-r17) as part of the RRCReconfiguration message (Handover command) included in the IE ServingCellConfigCommon. A UE in RRC_IDLE/RRC_INACTIVE mode obtains its neighbour cell information from SIB3/4/5, but it is presently unable to obtain satellite assistance information since SIB19 is only broadcast in NTN cells. As seen before, without satellite assistance information, a UE may not be able to measure an NTN neighbour cell, nor perform cell re-selection accordingly, which will lead to a restricted TN to NTN RRC_IDLE/RRC_INACTIVE mode mobility and increased power consumption (e.g., “Any cell state”). Several relevant scenarios were discussed during RAN2#122 [2] including the edge of TN coverage or in-flight entertainment.

[bookmark: _Toc134775583][bookmark: _Toc145918019][bookmark: _Toc146877954]In RRC_IDLE/RRC_INACTIVE mode, service continuity from TN to NTN may be restricted because the network cannot provide UEs with the required satellite assistance information (e.g., ntn-Config-r17).

Given the restriction captured in Stage 2, a TN cell needs to provide satellite assistance information in System Information to secure RRC_IDLE/RRC_INACTIVE mode service continuity between TN and NTN. During RAN2#121bis-e and RAN2#122, the topic was briefly discussed without any clear conclusion. This minor enhancement can be considered a low hanging fruit with the potential to enable a better service experience across 5G deployments (TN and NTN). Given the overall objective of NTN Release 18 enhancements is to secure service continuity between TN and NTN, the discussion pertains Rel-18 scope, and there are two simple solutions that RAN2 can further discuss: allowing SIB19 to be broadcast in TN or including satellite assistance information (e.g., IE NTN-Config) in SIB3/4/5.

[bookmark: _Toc134775584][bookmark: _Toc145918021][bookmark: _Toc146877955]In TN cells, satellite assistance information, e.g., NTN-config-r17, for NTN neighbour cells can be provided in System Information.


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In a terrestrial cell, neighbour cell information provided in system information (e.g., SIB3/4/5) is insufficient to measure an NTN neighbour cell and secure service continuity between TN and NTN in RRC_IDLE/RRC_INACTIVE modes.
Observation 2	In RRC_IDLE/RRC_INACTIVE mode, service continuity from TN to NTN may be restricted because the network cannot provide UEs with the required satellite assistance information (e.g., ntn-Config-r17).


Based on the discussion in the previous sections we propose the following:
Proposal 1	In TN cells, satellite assistance information, e.g., NTN-config-r17, for NTN neighbour cells can be provided in System Information.
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