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Introduction
In 3GPP RAN#96 meeting, Rel-18 Study Item on evolution of NR duplex operation has been approved with the target to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation. According to the latest SID in [1], the study would be based on assumptions as below:
	· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges



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.



This document provides a draft text proposal towards Chapter 11 of TR 38.858 taking into account relevant discussions in previous RAN4 meetings, i.e. #104e and #104bis-e. 
Discussion
The study item on NR duplex evolution contains two directions for discussion as SBFD (sub-band non-overlapping full duplexer) and potential enhancement on dynamic/flexible TDD, which would bring changes to the frame structures applied by legacy TDD systems, shown in Figure 1 below taking SBFD operation as an example. 
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Figure 1: Legacy TDD operation Vs. SBFD operation
In our previous contribution [2], two observations have been made as following 
	Observation 1: The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronisation. 

Observation 2: Several frame structures for TDD MFCN networks have been recommended by ECC to facilitate synchronisation in the frequency band 3400-3800 MHz.at boarder areas. However, unsychronised or semi-synchronised operation of TDD MFCN networks are not precluded with certain requirements and/or procedures of cross-boarder coordination between administrations.



Furthermore, a summary of regulatory information has been made in [3] as following
	Issue 3-1: Survey on regulatory aspects 
· Summary according to input for this meeting 
· Summary on CEPT countries
· Regulators made coexistence studies assuming a certain DL/UL ratio for IMT TDD band 3.4-3.8GHz band in Europe. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronisation. (R4-2212580/R4-2212655/R4-2212849)。
· In many CEPT countries, the same frame format is effectively mandated both indoor and outdoor in the 3400-3800 MHz frequency band. (R4-2212849)
· Several frame structures for TDD MFCN networks have been recommended by ECC to facilitate synchronisation in the frequency band 3400-3800 MHz at boarder areas. However, unsynchronised or semi-synchronised operation of TDD MFCN networks are not precluded with certain requirements and/or procedures of cross-border coordination between administrations. (R4-2212580)
· It is already possible today to use different TDD frame structure for isolated deployment. (R4-2212495)
· Summary on North America(R4-2212655):
· No TDD pattern has been mandated in US, nor in Canada, but operators are encouraged to coordinate their network deployment and make sure they don’t interfere with each other.
· Unsynchronized operation is allowed, more stringent regulation parameters have not been specified for such case but, again, operators would have to work their differences to avoid any claim to FCC/ISED.	
· Summary on China (R4-2212314/R4-2212655):
· In China, spectrum is allocated with clearly stating it for TDD or FDD operation. There is no SBFD regulatory requirements in China until now.
· MIIT mainly cares interference between different operators. Necessary interference coordination mechanism and solutions may be proposed by MIIT to avoid interference before any SBFD deployment.
· Summary on Japan (R4-2212655):
· No TDD pattern has been mandated in Japan but operators are required to coordinate their network deployment to avoid interference.
· Operators are allowed to use unsynchronized operation as far as there is no interference with the adjacent network(s), e.g. for indoor usage.



Considering these observations and summary, following TP towards Chapter 11 of TR 38.585, incorporating the summarized information in [3]:
<Start of change>
11	Regulatory aspects for deploying the duplex enhancements in TDD unpaired spectrum
Editor's note: This section captures the summary of the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
11.1	Region 1
11.1.1	Europe
Regulators made coexistence studies assuming a certain DL/UL ratio for IMT TDD band 3.4-3.8GHz band in Europe. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronisation. 
In many CEPT countries, the same frame format is effectively mandated both indoor and outdoor in the 3400-3800 MHz frequency band. Several frame structures for TDD MFCN networks have been recommended by ECC to facilitate synchronisation in the frequency band 3400-3800 MHz at boarder areas. However, unsynchronised or semi-synchronised operation of TDD MFCN networks are not precluded with certain requirements and/or procedures of cross-border coordination between administrations.
However, unsychronised or semi-synchronised operation of TDD MFCN networks are not precluded with certain requirements and/or procedures of cross-border coordination between administrations. It is already possible today to use different TDD frame structure for isolated deployment.
11.2	Region 2
11.2.1	North America
No TDD pattern has been mandated in US, nor in Canada, but operators are encouraged to coordinate their network deployment and make sure they don’t interfere with each other.
Unsynchronized operation is allowed, more stringent regulation parameters have not been specified for such case but, again, operators would have to work their differences to avoid any claim to FCC/ISED.
11.3	Region 3
11.3.1	China
In China, spectrum is allocated with clearly stating it for TDD or FDD operation. There is no SBFD regulatory requirements in China until now. MIIT mainly cares interference between different operators. Necessary interference coordination mechanism and solutions may be proposed by MIIT to avoid interference before any SBFD deployment.
11.3.2	Japan
No TDD pattern has been mandated in Japan but operators are required to coordinate their network deployment to avoid interference. Operators are allowed to use unsynchronized operation as far as there is no interference with the adjacent network(s), e.g. for indoor usage.
11.4	Summary
The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronisation which will lead to potential interference to incumbent services.
Changes to current regulations may be required to allow the operation of SBFD. 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.
<End of change>
Proposal 1: it is proposed to approve the above mentioned TP towards Chapter 11 of TR 38.585
Conclusion
Proposal 1: it is proposed to approve the above mentioned TP towards Chapter 11 of TR 38.585
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