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1. Introduction 
In RAN WID [1], following is the objective specified for the MBS broadcast.
The work item aims at specifying support for the following objectives:
· idle mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbor cells in a System Information Block. [RAN2]

Note: 
· The solutions shall be reusing the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.

In this document, we discuss the scope clarification and possible signaling options.
2. Discussion 
In RAN2#124 meeting, following agreements were made for a TN cell providing assistance information of NTN neighbor cells.
Agreements:
1. SIB19 can be broadcast in TN cells to provide satellite assistance information for NTN neighbour cells (e.g., ntn-NeighCellConfigList-r17).
2. SIB19 is not an essential SIB when provided in a TN serving cell, i.e. UE does not consider the TN serving cell as barred if it fails to acquire SIB19 (no spec impact)
3. UE in RRC_IDLE/INACTIVE is not required to ensure having a valid version of SIB19 in a TN serving cell (no spec impact)
4. The exact time of reacquiring SIB19 for UE in RRC_IDLE/INACTIVE in TN serving cell is up to UE implementation (no spec impact)
5. UE in RRC_CONNECTED does not start T430 when SIB19 is provided in a TN cell (consider clarifying “Upon receiving SIB19 in a NTN cell …” in 5.2.2.4.21)
6. The SFN and subframe numbers of epoch time indicated in SIB19 in TN serving cell are based on the timing of the serving cell (no spec impact)
7. If the epoch time indicated in SIB19 in TN serving cell is absent, UE considers the epoch time as the end of SI window where this SIB19 is scheduled in the TN serving cell (no spec impact).
8. If the validity duration indicated in SIB19 in TN serving cell is absent, the UE follows R17 behaviour (left to UE implementation) (no spec impact)

Similarly following agreement was also made regarding EUTRA NTN assistance information.
Agreements;
1. We introduce the possibility to broadcast neighbor NTN cell information (SIBXX) in a TN cell (We remove the restriction in 36.331 that SIBXX can only be sent in a NTN cell. No changes expected to other Stage 3 specs)

As we can see the scope was only for NR TN cell providing assistance information of NR NTN neighbor cell. Still, the following assistance information is missing.
1. NR TN/NTN cell providing assistance information of EUTRA NTN neighbor cell, i.e., LTE SIB33
2. EUTRA TN/NTN cell providing assistance information of NR NTN neighbor cell, i.e., NR SIB19
However, the first case, i.e., NR TN cell providing assistance information of EUTRA NTN neighbor cell, i.e., LTE SIB33 is not in scope. The one reason could be that use case is not very strong as current EUTRA NTN is supported only for EPC and only applicable to eMTC and NB-IoT UEs.
For the second case as per WID objective an EUTRA terrestrial network cell is supposed to broadcast the satellite information, carrier frequency etc. which provide the NR NTN coverage in the UE’s service area. Then when a UE (either EUTRA or NR) is out of TN coverage, it can use the information to find the NR NTN cell given the UE is NR capable.
Before discussing the stage 3 details on signaling solutions, we would like to clarify the scope of the objectives.
EUTRA UE categories
Currently the non-Cat M UEs (i.e., UE in CE) which has capability to operate in coverage enhancement mode can also support IoT NTN access. These UEs are fully LTE capable UE and may also be capable of supporting NR. As per objective, UE type or category has not been specified. 
Similarly, there can be dual mode UEs such as supporting NB-IoT mode and NR mode. When camping on NB-IoT mode, the UE may also obtain the assistance information. When it is in out of coverage and may decide to switch to NR mode using the stored assistance information. The NB-IoT RAT can also provide NR NTN assistance information similar to inter-RAT assistance information currently the NB-IoT RAT cell broadcasts in SystemInformationBlockType27-NB.
Since the scope of objective is for IDLE mode mobility, the above scenarios are possible, therefore, it should be clarified.
Proposal 1 [bookmark: _Toc162695837][bookmark: _Toc162695941][bookmark: _Toc163143771][bookmark: _Toc163145243][bookmark: _Toc163145277] Confirm normal LTE UE, non-Cat M UE, eMTC UE and NB-IoT UE are in scope.
ATG UE
Within NR NTN, support of ATG access is implicitly understood as compatible, as shown below in WID [1].
4.1	Objective of SI or Core part WI or Testing part WI
The work item aims at specifying IDLE mode mobility from E-UTRA TN to NR NTN with the following assumptions:
· GSO (Geo Synchronous Orbit) and NGSO (Non-Geo Synchronous Orbit). 
· NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).
· Earth fixed tracking area. Quasi-Earth fixed & Earth moving cells for NGSO
· UEs with GNSS (Global Navigation Satellite Systems) capability
· FDD mode for NR-NTN
· NTN-FR1 band is considered in priority
· Implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios, where relevant

However, in our understanding, there may not be use case where an ATG UE is first camped on LTE network and need to switch to NR NTN. If there is LTE network or TN network available, the users of ATG itself will be using TN network. Therefore, as per objective, providing ATG specific SIB, i.e., SIB22 does not need to be in the scope.
Proposal 2 [bookmark: _Toc162695838][bookmark: _Toc162695942][bookmark: _Toc163143772][bookmark: _Toc163145244][bookmark: _Toc163145278]Confirm that LTE to ATG NR cell mobility, i.e., broadcasting information of SIB22 is not in scope.
Signaling options
The neighbor satellite information should include at least ephemeris, epoch time, common TA parameters, Kmac. The reference point for the epoch time should be provided in serving cell’s downlink timing. The list of NR frequencies for each satellite should also be provided and optionally the PCI information can also be provided. These are provided as neighbor cell information in SIB19 in NR NTN and NR TN.
EUTRA SIB33 includes neighbor satellite information but it is for intra-frequency or inter-frequency neighbor cells. The SIB24 contains information relevant for inter-RAT cell re-selection (i.e. information about NR frequencies and NR neighbouring cells relevant for cell re-selection) and this can be extended to include NR NTN-Config information. However, for each RAT type, a separate SIB has been introduced, for example, SIB27 for NB-IoT, SIB24 for TN NR, SIB7 for GERAN and SIB6 for UTRA. For the case of NR NTN cell type, it may be cleaner to introduce a new SIB to broadcast such information. 
Proposal 3 [bookmark: _Toc162695839][bookmark: _Toc162695943][bookmark: _Toc163143773][bookmark: _Toc163145245][bookmark: _Toc163145279]Discuss whether to extend existing SIB or introduce new SIB to provide NR NTN assistance information.
3. Conclusion
Following proposals are made.
Proposal 1	Confirm normal LTE UE, non-Cat M UE, eMTC UE and NB-IoT UE are in scope.
Proposal 2	Confirm that LTE to ATG NR cell mobility, i.e., broadcasting information of SIB22 is not in scope.
Proposal 3	Discuss whether to extend existing SIB or introduce new SIB to provide NR NTN assistance information.
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