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1 Introduction
At RAN#94-e, a new SI on evolution of NR duplex operation was approved [1], to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum. One of the RAN4 objectives is to study on the regulatory aspects.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
In this contribution, we provide a discussion on the regulatory aspects.
2 Discussion
The spectrum is issued with clearly defined duplex mode, i.e. FDD or TDD, and probably SDL or SUL. In 3GPP specifications, it assumes the TDD base stations deployed in the same geographical area and use the same or adjacent operating band, are synchronized. No additional co-existence requirements are covered for unsynchronized operation. Hence for TDD multiple operators’ networks, it requires synchronized operation for using the same or adjacent operation band.
NOTE 3:	TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications.
Observation 1: for TDD multiple operators’ networks, it requires synchronized operation for using the same or adjacent operation band.
To avoid cross-link interference situations, regulatory conditions at national level define the common TDD frame structures for multiple operators’ operation in the same band. 
For example in Europe, it strongly recommends synchronized operation between macro cellular networks (common phase clock reference and compatible frame structures) and actual decisions are left at national level. And for border between countries two frame structures are recommended to ensure efficient use of spectrum: DDDSU and DDDDDDDSUU (if there is need to coexist with LTE-TDD). In typical case, European administrations typically ask MNOs to agree on common frame structure for Macro cellular deployments proposing a default frame structure which will be adopted if no agreement is reached among MNOs. It results that European countries are either using DDDSU or DDDDDDDSUU for Macro operation. The obligation to adopt the common national TDD frame structure can possibly be relaxed for indoor small cells, while obligations to avoid interference remain in place.
“Unsynchronised Indoor BS networks and Macro-cellular networks: under specific assumptions, adjacent channel unsynchronised operation should be possible with careful installation4 of the indoor BSs. Such planning seems to be feasible in case of industrial – type of use case (e.g. smart factory indoor coverage). In the case of co-channel operation of Macro BSs and indoor BSs, the lack of out of block filtering on the Macro BS and on the indoor BS transmitters' sides will need to be considered.”
4) For example, ”careful installation” would include measures like ceiling-mounted installation, placement of indoor BS away from windows, additional shielding around buildings in the worst case. Such measures may be more appropriate for professional installations which seem less suitable for consumer-type of scenario (without further mitigation schemes implemented in the indoor BS).  Source: ECC Report 296
In case the band is allocated to single operator, there may be no limitation on the frame structure and it is up to operator’s choice.
Observation 2: It already possible today to use different TDD frame structure for isolated deployment, e.g. isolated indoor factory, as long as obligation to avoid interference is guaranteed.
Observation 3: for single operator’s TDD network, there may be no limitation on the frame structure and it is up to operator’s choice.
3 Conclusion
In the contribution, we provide a discussion on the regulatory aspects for evolution of NR duplex operation SI.
Observation 1: for TDD multiple operators’ networks, it requires synchronized operation for using the same or adjacent operation band.
Observation 2: It already possible today to use different TDD frame structure for isolated deployment, e.g. isolated indoor factory, as long as obligation to avoid interference is guaranteed.
Observation 3: for single operator’s TDD network, there may be no limitation on the frame structure and it is up to operator’s choice.
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