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1. Introduction
In the RAN#91-e, the way forward on how to address the IoT-NTN in Rel-17 has been agreed with following guidance.
· [42][NTN_IoT] & [28][NTN_scope&bands]
· The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change
· RAN#92E (June) to finalize the scope and project plan to deliver the essential minimum functionality of both NTN NR and NTN IoT (both NB-IoT and eMTC) within the existing TU allocations
· No new scope for RAN4 parts of NTN work in Rel-17. 
· Any additional RAN4 work (requirements and bands) would be undertaken only after March/2022 (release independent and Rel-18)
· Detailed scoping exercise (NTN NR WID revision, NTN IoT WID approval) to be undertaken at RAN#92E (June) 
Then, in RAN1#105-e meeting, the SI for IoT-NTN is claimed to be completed with endorsed TR 36.763[2]. Based on the recommendation, some essential aspects have been identified for potential normative work. In this contribution, views on scope of IoT-NTN are elaborated.
2. Discussion on the scope for IoT-NTN
According to the discussion for IoT-NTN, it has been agreed that most of features (e.g., essential features) can be supported by reusing the solution defined for NR-NTN as baseline, e.g., synchronization and enhancement for timing relationship. However, other topics, as beam/polarization related discussion is not treated since current structure of LTE-track specification is not capable for this functionality and also only the IoT device with linear polarization is prioritized.
Except for these two aspects, for defining the scope on essential features, views on following parts are shared:
· Synchronization related issue
As identified in SI, the synchronization related issues are essential features to enable the IoT over NTN. In the potential normative phase, followings are needed to be addressed:
1. DL synchronization:
During the study item, issue on DL synchronization has been identified with corresponding simulation results. And two alternatives below are considered. 
· new channel raster
· (part of) ARFCN-indication-in-MIB
 However, from our perspective, since the DL synchronization issue is worse during the cell search stage for the detection of PSS/SSS. For this case, the increase of new channel raster is sufficient to improve the corresponding performance. Additional method can be deprioritized in Rel-17.
Proposal 1: For DL synchronization, only support the definition of new channel raster in normative phase.
2. UL synchronization
W.r.t UL synchronization, similar to NR-NTN, the corresponding solution should be defined to enable the deployment with consideration on the reference point on both satellite and ground BS by taking the solution defined in NR-NTN as baseline.
Moreover, since the long (N)PUSCH/(N)PRACH transmission is unique and critical feature for IoT-NTN due to the usage of larger repetition number, corresponding enhancements should be prioritized.
W.r.t GNSS measurement part, in the SI phase, we have agreed to further discuss on the Validity of a GNSS position fix and details of acquiring a GNSS position fix, duration of validity, in RRC CONNECTED mode for sporadic short transmission, and this part should also be clearly defined in normative work, especially on UE’s behavior for GNSS position fix. Otherwise, the system performance cannot be guaranteed as well as the testability.
Proposal 2: For UL synchronization, solution to enable the deployment with different assumption on reference point should be defined as NR-NTN.
Proposal 3: For UL synchronization, enhancement on the long (N)PUSCH/(N)PRACH transmission and GNSS measurement should be prioritized.
· Enhancement on discontinuous coverage
In the SI phase, a new type of satellite, i.e., cube satellite, is introduced for IoT application. As one of key feature for this satellite, the coverage is not continuous due the limited capacity and sparse deployment on the orbit for low cost. In this way, corresponding enhancements are discussed to improve the performance for this satellite type and also with consideration potential coverage hole, which may occur for normal satellite based system at early stage of deployment. However, since the first release is mainly to handle the essential features, optimization on this issue may not be needed considering the workload in RAN2.
Proposal 4: The enhancement related to the discontinuous coverage can be postponed with consideration on the workload in RAN2.
· Connectivity to EPC vs 5GC
The assumption on the core network has been extensively discussed in RAN2 and RAN3. According to the recommendation, it seems that the connection to EPC is prioritized and 5GC is considered as the 2nd priority. In our view, with consideration on the workload in RAN3, it’s reasonable to only specify the potential solution for EPC. Moreover, according to the reply LS from RAN3 [3], directly reuse of the architecture for NR-cell can be considered for EPC case by only updating the assumption for core network.
Proposal 5: The connectivity to EPC should be supported in Rel-17 and 5GC related discussion can be postponed.
3. Discussion on the TU allocation for IoT-NTN
According to the guidance above, the overall allocated TU for both NR-NTN and IoT-NTN should not be changed. Based on the WG’s recommendation and discussion on scope above, such restriction should be kept at least for both RAN1 and RAN2, in which, only the allocated TU for previous IoT-NTN SI phase can be inherit  for following normative phase since high dependency on the solution development and progress in NR-NTN is expected for IoT-NTN.  W.r.t the RAN3 part, since there is no TU for SI phase, for addressing the potential required discussion in RAN3, consideration on the additional TU may be needed. As another alternative, the LS trigger-based discussion can be considered.
Proposal 6: Only the allocated TUs in both RAN1 and RAN2 for previous IoT-NTN SI is taken for normative phase 
Proposal 7: Either additional TU or LS-triggered approach can be considered for IoT-NTN in normative phase for RAN3 related scope.
4. Conclusions 
In this contribution, the general views on scope for the potential normative work of IoT-NTN in Rel-17 are elaborated with following proposals: 
Proposal 1: For DL synchronization, only support the definition of new channel raster in normative phase.
Proposal 2: For UL synchronization, solution to enable the deployment with different assumption on reference point should be defined as NR-NTN.
Proposal 3: For UL synchronization, enhancement on the long (N)PUSCH/(N)PRACH transmission and GNSS measurement should be prioritized.
Proposal 4: The enhancement related to the discontinuous coverage can be postponed with consideration on the workload in RAN2.
Proposal 5: The connectivity to EPC should be supported in Rel-17 and 5GC related discussion can be postponed.
Proposal 6: Only the allocated TUs in both RAN1 and RAN2 for previous IoT-NTN SI is taken for normative phase 
Proposal 7: Either additional TU or LS-triggered approach can be considered for IoT-NTN in normative phase for RAN3 related scope.
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