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1	Introduction 
During Release 18, core specifications for NB-IoT and eMTC NTN as part of LTE_NBIoT_eMTC_NTN_req WI, support for NB-IoT deployment was limited to Standalone only, however no blockers were identified to deployment in In-band and Guard-band mode with an NR NTN carrier, both of which are already supported for terrestrial deployments.
There is a strong need from NTN operators to have the ability to deploy NB-IoT NTN in-band and in guard-band to NR NTN carriers in upcoming NTN systems, and in parity with terrestrial systems.
2	Discussion 
[bookmark: _Toc142656443][bookmark: _Toc149658326][bookmark: _Toc149659193][bookmark: _Toc156924455]Support for In-band and guard-band deployments of NB-IoT allows more efficient utilization of NR guard bands and easier support for mixed NR and NB-IoT services in scenarios with limited spectrum availability for dedicated stand-alone deployments.
This capability is already supported for terrestrial networks with E-UTRA/LTE carriers from Release-13 and with NR carriers from Release-16 [1].
Observation 1: In-band and guard-band deployments of NB-IoT are already supported for terrestrial systems as of Release 16
In addition, for NTN deployments supporting NR NTN, it is very likely that NB-IoT NTN will also be deployed from the same Satellite Access Nodes (SAN) in co-coverage, and potentially within the same combined eNB/gNB on-ground or on-board.
Observation 2: It is expected that for most upcoming NR NTN deployments, NB-IoT NTN will likely also be deployed from the same Satellite Access Node (SAN)
Although initial NB-IoT NTN specification was focused on standalone deployment, primarily due to lack of time, there were no issues identified preventing such deployment and the current parameters as specified for NB-IoT NTN in the specification, such as current MDL and MUL values have been noted to be likely forward compatible with NR-NTN in-band deployment [2][3]. Furthermore, there is currently no requirement for NB-IoT In-band and guard-band deployment within wideband E-UTRA carriers for NTN.
Observation 3: The current system parameters in TS 36.102 should already be forward compatible with NR-NTN in-band deployment.
In situations with numerology mismatch between NB-IoT carrier and NR carrier, both for the case of NB-IoT with 3.75 kHz SCS in UL and for cases with NR SCS different from 15 kHz, TR 37.824 already identified that, similar as the mixed numerology in NR scenarios, no requirement need to be specified and these scenarios should be up to the BS implementation [1].
Observation 4: In TR 37.824, similar as the mixed numerology in NR scenarios, no requirement is defined for mixed numerology between NR and NB-IoT
Lastly, as the UE are expected to perform Doppler pre-compensations to within a specified accuracy for both NR NTN and NB-IoT NTN, no NTN-specific issues in NR-NB-IoT coexistence have been identified.
Therefore, we propose that it should be clarified in the specification that NB-IoT NTN in-band and guard-band deployment within NR NTN carriers can be supported in the spec, without any additional work required.
Proposal 1: Enable support for NB-IoT NTN in-band and guard-band deployment within NR NTN carriers.

3	Conclusions
Observation 1: In-band and guard-band deployments of NB-IoT are already supported for terrestrial systems as of Release 16
Observation 2: It is expected that for most upcoming NR NTN deployments, NB-IoT NTN will likely also be deployed from the same Satellite Access Node (SAN)
Observation 3: The current system parameters in TS 36.102 should already be forward compatible with NR-NTN in-band deployment.
Observation 4: In TR 37.824, similar as the mixed numerology in NR scenarios, no requirement is defined for mixed numerology between NR and NB-IoT

Proposal 1: Enable support for NB-IoT in-band and guard-band deployment within NR NTN carriers.
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