
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: page1][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #105 	R4-2219808
Toulouse, France, November 14 – November 18, 2022	

Source:	Nokia, Nokia Shanghai Bell
Title:	Regulatory considerations and TP to TR 38.585 on SBDF full duplex operation
Agenda item:	8.18.3
Document for:	Approval
1. Introduction
The new RAN1/RAN4 study item on evolution of duplex operation for NR TDD systems in unpaired spectrum was adopted [1]. The assumptions are listed as follows:
· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges
[bookmark: _Hlk97109309]This document concentrates on the regulatory aspects of subband non-overlapping full duplex.	
2. [bookmark: _Hlk106970747]Discussion 
RAN4 is assigned the following objective in the Study Item on Evolution of NR Duplex Operation [1]:
Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
From a technical point of view, the 3.5 GHz range has been a great environment for much of the earliest 5G connectivity because it offers a good balance between coverage and capacity. Planning of these frequencies has taken place over multiple WRC cycles and work on harmonization continues today. In recent years, the 3.5 GHz range’s status as the principal 5G launch band has become clear globally and this has driven a wider ecosystem, increased device diversity, and enhanced competition. Since one of the targets of the Study Item on Evolution of NR Duplex Operation is to increase UL coverage, we propose that the study of regulatory aspects should at least include the 3.5 GHz spectrum. 
Proposal 1: The study on the regulatory aspects for deploying the identified duplex enhancements should at least include the TDD unpaired spectrum in the 3400-3800 MHz frequency range. 
Based on proposal 1, next we consider the 3400-3800 MHz mid-band as an example to discuss regulatory aspects of unsynchronized TDD operation in different countries and/or regions.
The European Conference of Postal and Telecommunications Administrations (CEPT), among its other functions, works on promoting European harmonisation, inter alia of the radio spectrum and numbering, with an emphasis on practical cooperation between European countries to help realise Europe-wide regulatory harmonisation. Specifically, for systems operation in the 3400-3800 MHz frequency band, CEPT distinguishes between two regions; one optimising for 5G use, one using a 4G compatible pattern, with certain blanking requirements along the international borders. 
While CEPT works on spectrum harmonization, spectrum assignment with all the licensing conditions is a national matter. Some countries allow diverging from a common and fixed UL-DL pattern, provided the fulfilment of more stringent emission limits at adjacent channel (see ECC decision 11(06)). However, implementation of such restrictive out of block power limits would imply operator-specific filters and inter-operator guard bands. As it is challenging to implement operator-specific filters cost effectively in case of AAS BS, and that significant guard bands are therefore needed in such case, in practice, in many CEPT countries, the frame structure to be used in the 3400-3800 MHz frequency band is effectively mandated and fixed to a DL:UL frame format with defined DL and UL slots. 
This is valid in the entire frequency spectrum, and therefore, despite both ECC report 296 and TR 38.828 concluding that adjacent channel unsynchronised operation between indoor BS networks and Macro-cellular networks should be possible with careful deployment, it is challenging to operate a different frame structure even in indoor deployments.
Observation 1: In many CEPT countries, the same frame format is effectively mandated both indoor and outdoor in the 3400-3800 MHz frequency band.
However, in other regions or countries such as North America, Korea and Japan, TDD synchronization is not mandated by the regulators, but it is encouraged. E.g., in the “Guidelines and Recommendations for the Coexistence of TDD Networks in the 3.5 GHz Range” from 2020, the GSMA concludes that, to utilize the spectrum most efficiently, all TDD networks, either LTE or 5G NR, operating in the same frequency range and within the same area must be synchronised. Base stations need to transmit at the same fixed time periods and all devices should only transmit in dedicated time periods. Therefore, the GSMA urges regulators to prioritise TDD synchronisation, or other suitable alternatives, to address interference issues among networks, from both a national and an international perspective. 
Observation 2: In other regions, synchronization in the 3400-3800 MHz frequency band is not mandated but highly recommended.
Observations 1 and 2 are also confirmed by the moderator’s summary provided in R4-2214304:
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.


It should be noted though, with respect to the statement in the above summary that that “It is already possible today to use different TDD frame structure for isolated deployment in CEPT countries”, that indeed unsynchronized or semi-synchronized operations are allowed in the 3.5GHz band, however in absence of operators’ agreement/cooperation this is only possible by assuming more restrictive requirements with consequent impacts on gNB cost and complexity. 
Note that SBFD and dynamic TDD are very similar in view of unsynchronized operation and consequent impacts on inter-operator adjacent-channel cross-link interference (CLI). Therefore, they should be considered as similar or even as the same in when it comes to regulatory aspects. Therefore, we suggest that the conclusions on the regulatory aspects of dynamic TDD are also applicable to SBFD.   
Proposal 2: The conclusions on the regulatory aspects of dynamic TDD are also applicable to SBFD. 
Based on the above observations and proposals, we suggest approving the following TP to the TR 38.585:
Proposal 3: It is proposed to approve TP to the TR 38.585 for clause 11.
< Start of text proposal to TR 38.585, v. 0.0.2 >
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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).
Outside Europe, national regulations do not appear to represent a major bottleneck for the deployment of SBFD in the 3400-3800 MHz range. For deployments within CEPT countries, SBFD may require changes to the current regulations. Therefore, it is envisioned that co-existence between SBFD and static TDD is thoroughly investigated in RAN4 so that performance results can be used as a basis for discussions with regulatory bodies defining harmonised standards at least for the 3400-3800MHz band. 
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< End of text proposal to TR 38.585, v. 0.0.2 >

3. Conclusion
In this contribution regulatory aspects for sub-band non-overlapping full duplex operation were discussed. Following observations and proposals were done:
Proposal 1: the study on the regulatory aspects for deploying the identified duplex enhancements should at least include the TDD unpaired spectrum in the 3400-3800 MHz frequency range. 
Observation 1: In many CEPT countries, the same frame format is effectively mandated both indoor and outdoor in the 3400-3800 MHz frequency band.
Observation 2: In other regions, synchronization in the 3400-3800 MHz frequency band is not mandated but highly recommended.
Proposal 2: The conclusions on the regulatory aspects of dynamic TDD are also applicable to SBFD.
Proposal 3: It is proposed to approve TP to the TR 38.585 for clause 11.
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