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1	Introduction
The work item for IoT NTN enhancements in Rel-18 includes an objective to continue the standardization work about the topic of discontinuous coverage.

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].

In this paper we present an enhancement to facilitate cell selection and reduce service interruption after a measurement gap by providing additional frequency information in SIB32.
[bookmark: _Ref178064866]2	Discussion
A feasible assumption is that NTN deployments, especially those with discontinuous coverage, may take advantage of some degree of configuration commonality between cells. For simplicity and resource economy, an incoming cell after a coverage gap may re-use the same configuration as the previous cell or could alternate between several of a limited number of configuration options.
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[bookmark: _Ref126740415]Figure 1. UE in discontinuous coverage as a function of time.

Figure 1 illustrates such scenario as a function of time. UE at  is camping on a quasi-Earth fixed NTN cell named “Cell A” and served by satellite . This is followed by a period without NTN service (an NTN coverage gap) with a duration of . During this period, UE is not expected to perform any AS idle mode task related to NTN [1]. Once under NTN coverage, there are two possibilities for the incoming cell:
· Identical configuration. The new cell at  is the same “Cell A” or a very similarly configured cell but served by the next satellite . In this case, UE can leverage its stored information to speed up cell selection and quickly obtain uplink synchronization.
· Different configuration. The new cell at  has a different configuration (e.g., “Cell B”) compared to the previous cell. In this case, UE will fail to use its stored information and fall back to initial cell selection without prior knowledge, i.e., scan all RF channels according to its capabilities.

Some of the consequences of this second scenario (different configuration) are increased UE power consumption due to measurements, longer interruption times, and potentially missed paging occasions. Network can leverage the high predictability of satellite movements and avoid these shortcomings with a simple solution with minimal signalling overhead: provide additional measurement assistance information, such as PCI or carrier frequency, of the upcoming cell after a coverage gap.
During RAN2#121, this enhancement was discussed in an offline discussion [2]. There were 8 supporting companies, 1 against, and 10 (majority) which suggested further study. The main concern of this last group was the benefit/overhead ratio. As previously mentioned, this solution aims to reduce the cell selection time by providing relevant information in advance. In turn, it results in shorter interruption time and lower probability of missing paging occasions. Regarding overhead, assuming PCI is provided for the upcoming cell after a coverage gap, as little as 9 bits would be sufficient using PhysCellId IE (TS 36.331). We can put this value into perspective considering the approximately 400 bits required to transmit the ephemeris in TLE format. In addition, it is relevant to consider that this kind of frequency information is part of NR NTN neighbour cell assistance information in SIB19 and is similarly being considered for IoT NTN for the same purpose [3].
Finally, the company against the proposal argued that the existing information in SIB32 (ephemeris, start serving time and footprint) would be enough. However, the present contents of SIB32 in IoT NTN lack any frequency information. Thus, a UE performing cell selection cannot determine in advance whether the upcoming cell after a coverage gap has a similar configuration as the previous one and it can use the stored information or if a RF scan of all channels is required.
In conclusion, additional measurement assistance information can assist UEs in the cell selection process after an NTN coverage gap to accelerate uplink synchronization, reduce the interruption time and limit missed paging occasions.
[bookmark: _Toc131714918]Provide measurement assistance information, e.g., PCI or carrier frequency, in SIB32 to facilitate cell selection and reduce service interruption after an NTN coverage gap.


[bookmark: _Ref189046994]3	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	Provide measurement assistance information, e.g., PCI or carrier frequency, in SIB32 to facilitate cell selection and reduce service interruption after an NTN coverage gap.
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