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Introduction
During RAN#86 meeting, 3GPP approved to launch a new Work Item on solutions for NR to support Non-Terrestrial Network (NTN)[1]. Several contributions on NTN bands were proposed in the following RAN plenary meetings, and an email discussion were established in RAN#88e for way forward discussion, which was continued in RAN #89e meeting.
This contribution reviews the discussion in RAN plenary meetings, and would like to draw attention of the meeting on some arguments of NTN bands selection and coexistence study, then bring several views for issue clarification and also propose to be taken into account in relevant work developed in RAN4.  
Discussion 
In RAN#89e meeting, several Way forwards on NTN bands were provided in [2] as below. The proposal 1-4 were endorsed and noted in the chairman report that further development of these proposals is planned for the next RAN #90e meeting.

· Proposal 1: In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.
· Proposal 2: More “satellite” bands for NTN use can be proposed in RAN4 as long as its intended usage is compliant with radio regulations via separate “satellite” band specific WIs once progress on generic and core requirements is considered sufficient by RAN4.
· Proposal 3: The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.
· Proposal 4: Traditional 3GPP work for developing generic requirements, such as inter-carrier co-existence to decide ACLR etc. should be followed where possible but may have to be adapted for the satellite case. Adaptations if needed shall be defined by RAN4. Satellite bands introduced in 3GPP for NTN shall neither impact the existing specifications of nor cause degradation (in the sense of RAN4 co-existence studies) to present and future networks in 3GPP specified terrestrial bands.
   
Regarding the proposals 1 and 2, which are fully aligned with the normal work approach in 3GPP RAN4. However, for the bands selection for NTN, some special points should be taken into account. Considering the operating and management feature of NTN system, especially for the satellite based system, the radio-frequency and orbit usage shall follow the ITU-R Radio Regulations, then which should be treated as a basis reference for NTN band selection. Recently, the latest version of the Radio Regulations[3] is officially published by ITU-R, which contains the complete texts of the Radio Regulations adopted during the World Radiocommunication Conference in 2019 (WRC-19), held in Sharm el-Sheikh, Egypt. Note that the 2020 ITU Radio Regulations will come into force for all signatory parties on 1 January 2021. In addition, the practical usage requirement of operators is an important aspect to be considered when specify the band for terrestrial network in 3GPP RAN4, and this principle is valid to NTN as well. As the analysis in [4], the possible frequency bands for NTN referring to the ITU-R Radio Regulations are spread in large frequency ranges, including L-band, S-band, C-band, Ku-band, Ka-band and also Q/V-band. The prioritization among these frequency ranges is necessary. In the example band selection, the confirmed and practical needs of operators should be well considered. In addition, the example bands should be within the range of FR1 or FR2 to minimize the workload of RAN4.
[bookmark: _GoBack]View 1: At least the Radio Regulations should be taken as a basic reference for NTN band selection.
View 2: It is necessary to prioritize the candidate NTN frequency bands to identify 1 or 2 example bands, which should be within the range of FR1 or FR2, while the confirmed and practical needs from operators should be well taken into account.  
The proposal 3 says “The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met.”. Generally, 3GPP is always expected to reference relevant sources when develop its technical specification. Especially for the new case of NTN under 3GPP specification architecture, it is somehow extended the implementation scenarios of 3GPP specification to support the services from traditional terrestrial mobile service, fixed service to cover more services such as MSS, FSS etc. As mentioned above, these services are managed under the Radio Regulations, and with that intention ITU-R developed/continuous maintain Recommendations/Reports on the characteristic of specific satellite system in specific frequency ranges. These could be a good reference for 3GPP to develop or cross-check assumptions for the coexistence study in RAN4.
View 3: ITU-R Recommendations/Reports on characteristic of satellite system can be used as references for developing or cross-check the assumptions for coexistence studies in RAN4.   
With regard to the co-existence study in RAN email discussion, one issue needs to be clarified that adjacent channel co-existence study is necessary for setting RF requirements, while co-channel co-existence is not usually in RAN4 scope as it does not impact the RF requirement. ITU-R also conducts sharing studies and most of them focus on the co-channel interference scenarios between services with intention for interference coordination among Administrations, and always results in the limits such as e.i.r.p, power flux-density (pfd) etc. to protect incumbent services. Considering the different interference scenarios and intentions in different SDOs, it is necessary for 3GPP to conduct independent adjacent channel coexistence studies to evaluate the adjacent band interference and develop generic RF requirements (such as ACLR, ACS) for NTN.
View 4: As usual, 3GPP RAN4 should conduct relative independent adjacent channel coexistence studies to develop RF requirements (such as ACLR, ACS) for NTN.

Conclusion 
This contribution reviews the discussion on way forwards on NTN bands in 3GPP RAN plenary and provides discussion and views on NTN bands and relevant coexistence study.
View 1: At least the Radio Regulations should be taken as basic reference for NTN band selection.
View 2: It is necessary to prioritize the candidate NTN frequency bands to identify 1 or 2 example bands, which should be within the range of FR1 or FR2, while the confirmed and practical needs from operators should be well taken into account.  
View 3: ITU-R Recommendations/Reports on characteristics of satellite systems can be used as references for developing or cross-check the assumptions of coexistence studies in RAN4.   
View 4: As usual, 3GPP RAN4 should conduct relative independent adjacent channel coexistence studies to develop RF requirements (such as ACLR, ACS) for NTN.
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