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1. Introduction
[bookmark: _Hlk131931386]Rel-18 Study Item is approved on Study on evolution of NR duplex operation with the target to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation. And from regulatory perspective, one item needs to be considered by RAN4 as stated in the SID: 

	· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum.


In RAN4#108, the regulatory aspects which have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum have been further discussion. Accordingly, the WF with agreements on individual country/region has been achieved while left tentative agreement for the summary part [6]. Based on our previous contributions including [4][7], we would like to further provide our further views on regulatory aspects of SBFD deployment.  
2. Discussion
For the tentative agreement for the summary part of SBFD regulatory aspects, there are several issues identified. Our understanding of the structure of this summary is: 
· 1st paragraph to introducing the general observation
· Current status for adjacent channel deployment (several paragraph for (0) the intention of regulator (1) no rule for SBFD; (2) TDD operation with sync operation; (3) unsync TDD or similar case; ). 
· Current status if no interference in adj. spectrum can be guaranteed.
· Expected regulatory rule changes and follow-up action if SBFD is introduced

Proposal 1: The following proposed revision is discussed and adopted for the summary part. 

<Start of TP for summary part>
[bookmark: _Hlk146641336]13.4	Summary
At present, many bands to IMT are issued by regulators with clearly defined duplex modes, i.e., FDD or TDD, and probably SDL or SUL. The evolution of NR duplex operation, as a new technology, may require regulations regulators to reconsider the spectrum allocation and/or update the ruling. It is uncertain if an SBFD network is allowed to deploy in TDD bands under current rules.

Regulators try to harmonize spectrum usage and pay attention to new technology that might create interference with incumbent services operating in or adjacent to the considered spectrum. The SBFD is a new technology and is still under development.[Samsung: The first sentence can be merged with the 4th paragraph. The 2nd sentence is not necessarily needed.]
At least for regions studied so far, there is no regulation rule directly related to SBFD operation. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation, which has been assumed in many regions for coexistence. As a result, rules related to TDD synchronization and interference to incumbent services may be impacted.

Regulators try to harmonize spectrum usage and pay attention to the use of new technologies that might create interference to incumbent services operating in or adjacent to the considered spectrum. When allocating spectrum to IMT TDD operation, many regulators made coexistence studies with incumbent services assuming a certain TDD configuration. Based on the conclusions of those studies, regulators have then specified the corresponding specific parameters to enable such deployment. 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. Some regulators (e.g., ECC in Europe) have recommended specific TDD frame structure usage to facilitate coordination, addressing then cross-border issues between countries/regions. In most studied regions, to avoid cross-link interference situations, regulatory conditions at the national/regional level define the common TDD frame structures for multiple operators’ operations in the same band or administrations ask MNOs to agree on a common frame structure for Macro cellular deployments. Some regulators (e.g., MIIT in China) specify interference mitigation scheme such as guard band and minimum spatial isolation requirement. [Samsung: Original two paragraphs are combined to one since both are discussing the status for TDD synchronization operation. The two sentences “In 3GPP specifications, ….” are deleted because this summary is for regulatory aspects. The last sentence is moved to next paragraph because it should be regarded as one of unsync operation to TDD operation.]

To enable unsynchronized TDD deployments without creating interference in the adjacent network(s), some regulators have specified more stringent parameters (e.g., CEPT specified below and above the block edge a restricted baseline of -34dBm/5 MHz EIRP for non-AAS BS or -43dBm/MHz TRP for AAS BS), increasing which could increase BS design’s complexity significantly. For adjacent TDD operation band and FDD operation band, some regulators (e.g., MIIT in China) specify interference mitigation scheme such as guard band and minimum spatial isolation requirement. SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements may be needed to allow SBFD operation for multiple operators’ deployment. [Samsung: The revision on the CEPT sentence to make sure the summary is aligned with agreement for Europe region. The last two sentences are moved to the end of the summary.]

Nevertheless, when deployed in environments that guarantee and prevent any interference in the adjacent spectrum (like isolated indoor deployment), no specific condition nor recommendation has been specified by the regulators, allowing any TDD deployment in such environments as long as no interference disturbs adjacent services. For example, in a single operator’s TDD network, there may be no limitation on the frame structure and it is up to the operator’s choice. It is already possible today to use different TDD frame structures for isolated deployment, e.g., isolated indoor factory, as long as the obligation to avoid interference is guaranteed. For such types of deployments, existing regulation rules should not be impacted when operating SBFD.

SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements or changes to current regulations may be needed to allow SBFD operation for multiple operators’ deployment. Therefore, suggestions to relevant administrative authorities are needed based on the results of co-existence studies between SBFD and legacy TDD system, as well as the consequent performance results defined for the operation of SBFD. [Samsung: Revision by adding “or changes to current regulations” and last sentence is added for the expected suggestions to relevant administrative authorities.]

<End of TP for summary part>



3. Conclusion
In this contribution, we provided our viewpoints on the regulatory aspect and proposed TPs, accordingly the following observation is obtained: 
Proposal 1: The following proposed revision is discussed and adopted for the summary part. 

<Start of TP for summary part>
13.4	Summary
At present, many bands to IMT are issued by regulators with clearly defined duplex modes, i.e., FDD or TDD, and probably SDL or SUL. The evolution of NR duplex operation, as a new technology, may require regulations regulators to reconsider the spectrum allocation and/or update the ruling. It is uncertain if an SBFD network is allowed to deploy in TDD bands under current rules.

Regulators try to harmonize spectrum usage and pay attention to new technology that might create interference with incumbent services operating in or adjacent to the considered spectrum. The SBFD is a new technology and is still under development.[Samsung: The first sentence can be merged with the 4th paragraph. The 2nd sentence is not necessarily needed.]
At least for regions studied so far, there is no regulation rule directly related to SBFD operation. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation, which has been assumed in many regions for coexistence. As a result, rules related to TDD synchronization and interference to incumbent services may be impacted.

Regulators try to harmonize spectrum usage and pay attention to the use of new technologies that might create interference to incumbent services operating in or adjacent to the considered spectrum. When allocating spectrum to IMT TDD operation, many regulators made coexistence studies with incumbent services assuming a certain TDD configuration. Based on the conclusions of those studies, regulators have then specified the corresponding specific parameters to enable such deployment. 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. Some regulators (e.g., ECC in Europe) have recommended specific TDD frame structure usage to facilitate coordination, addressing then cross-border issues between countries/regions. In most studied regions, to avoid cross-link interference situations, regulatory conditions at the national/regional level define the common TDD frame structures for multiple operators’ operations in the same band or administrations ask MNOs to agree on a common frame structure for Macro cellular deployments. Some regulators (e.g., MIIT in China) specify interference mitigation scheme such as guard band and minimum spatial isolation requirement. [Samsung: Original two paragraphs are combined to one since both are discussing the status for TDD synchronization operation. The two sentences “In 3GPP specifications, ….” are deleted because this summary is for regulatory aspects. The last sentence is moved to next paragraph because it should be regarded as one of unsync operation to TDD operation.]

To enable unsynchronized TDD deployments without creating interference in the adjacent network(s), some regulators have specified more stringent parameters (e.g., CEPT specified below and above the block edge a restricted baseline of -34dBm/5 MHz EIRP for non-AAS BS or -43dBm/MHz TRP for AAS BS), increasing which could increase BS design’s complexity significantly. For adjacent TDD operation band and FDD operation band, some regulators (e.g., MIIT in China) specify interference mitigation scheme such as guard band and minimum spatial isolation requirement. SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements may be needed to allow SBFD operation for multiple operators’ deployment. [Samsung: The revision on the CEPT sentence to make sure the summary is aligned with agreement for Europe region. The last two sentences are moved to the end of the summary.]

Nevertheless, when deployed in environments that guarantee and prevent any interference in the adjacent spectrum (like isolated indoor deployment), no specific condition nor recommendation has been specified by the regulators, allowing any TDD deployment in such environments as long as no interference disturbs adjacent services. For example, in a single operator’s TDD network, there may be no limitation on the frame structure and it is up to the operator’s choice. It is already possible today to use different TDD frame structures for isolated deployment, e.g., isolated indoor factory, as long as the obligation to avoid interference is guaranteed. For such types of deployments, existing regulation rules should not be impacted when operating SBFD.

SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements or changes to current regulations may be needed to allow SBFD operation for multiple operators’ deployment. Therefore, suggestions to relevant administrative authorities are needed based on the results of co-existence studies between SBFD and legacy TDD system, as well as the consequent performance results defined for the operation of SBFD. [Samsung: Revision by adding “or changes to current regulations” and last sentence is added for the expected suggestions to relevant administrative authorities.]

<End of TP for summary part>
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