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1. Introduction
This document provides way-forwards on subband fullduplex (SBFD) regulatory aspects based on the outcomes of “Email discussion summary for [106bis][306] FS_NR_duplex_evo_Part1” [1].

2. List of Contributions on SBFD regulatory aspects

Three contributions were received in RAN4 #106bis-e [2]-[4].

Three contributions were received in RAN4 #106 [5]-[7].

3. Way forward on regulatory aspects
3.1 Timelines for regulatory aspects
3.1.1 Issue 1-1: timelines

· Recommended WF:

a. Companies are encouraged to submit contributions before RAN4 #108 (August 2023). RAN4 will discuss consolidations of contributions after RAN4 #108.

b. Establishing an offline discussion email after RAN4 #106bis-e. Companies interested in the email discussion please contact CableLab (r.sun@cablelabs.com) before April 30. The email discussion will kick-off in May.

c. Submitted TPs will be merged by CableLabs before RAN4 #108, #108bis and #109 meetings for discussion. We will work on consolidation in these meetings.

d. The regulatory aspect draft will be finalized at the end of RAN4 #109 (Nov. 2023).
3.2 Open issues in submitted TPs in RAN4#106bis-e
3.2.1 Issue 2-1: Is that possible to confirm with reach regions? E.g co-signed by operators from each region. (ZTE)

· 
Recommended WF:

Through offline/online discussions, TPs would be agreed per 3GPP process. Operators’ inputs on regulation aspects are strongly encouraged. There are active operators in SBFD discussions from China, New Zealand and USA. We encourage these operators to check the local regulatory requirements. Engaging more operators is desired. 
3.2.2 Issue 2-3: In USA, the spectrum access system (SAS) coordinates TDD configurations among operators in band 48/n48 under FCC guidance, which is missing.
· 
Recommended WF:

CableLabs and Charter Communications will prepare a TP for USA market. Companies are encouraged to bring contributions to next meeting on this.
4. Summary of submitted TPs
<Start of TP to TR 38.858 Section 13 v. 0.1.0>

13 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).
13.1 Region 1
13.1.1
Europe
<Start of Samsung TP R4-2305207>

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.

<End of Samsung TP R4-2305207>
<Start of Ericsson and Spark TP R4-2304024>

CEPT made coexistence studies with adjacent services assuming a certain DL/UL ratio for IMT TDD bands, e.g. 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 the outcomes of the coexistence studies and, consequently, the regulated license conditions. 

To address the cross-border issue and facilitate coordination, ECC recommended the usage of two frame structures in the 3.4-3.8GHz frequency band (ECC Recommendation(20)03). 

However, enabling operation with various TDD patterns and removing the need of synchronized networks, CEPT has specified additional baselines for unsynchronized or semi-unsynchronized networks. Nevertheless, those baselines are more stringent, making the BS design more challenging, impacting final cost and possibly product’s volume and weight. As an example, for the 3.4-3.8GHz band, inside the band, ECC 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 (ECC Decision(11)06).

<End of Ericsson and Spark TP R4-2304024>

13.2 Region 2

13.2.1
North America

<Start of Samsung TP R4-2305207>

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.
<End of Samsung TP R4-2305207>
<Start of Ericsson and Spark TP R4-2304024>

Same as Samsung TP, … In addition

When SBFD will be introduced, Regulators might issue some consultations to understand whether there would be some oversight of the feature.

<End of Ericsson and Spark TP R4-2304024>

13.3 Region 3
13.3.1
China
<Start of Samsung TP R4-2305207>

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.
<End of Samsung TP R4-2305207>
<Start of Ericsson and Spark TP R4-2304024>

In China, spectrum is allocated with clearly stating it for TDD or FDD operation. MIIT has specified a TDD pattern that should be used by the operators when operating adjacent TDD networks, assuming then synchronization between those operators. 

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.

<End of Ericsson and Spark TP R4-2304024>

13.3.2
Japan
<Start of Samsung TP R4-2305207, Ericsson and Spark suggested the same TP>

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.
<End of Samsung TP R4-2305207>
13.3.3
New Zealand

<Start of Ericsson and Spark TP R4-2304024>
In NZ a TDD pattern has been mandated and in addition the networks must be time synchronised. Operator deployments that do not conform to the synchronisation requirement must not interfere with deployments that are conforming with the described synchronisation requirements , and therefore cannot claim protection from interference. Therefore it will be extremely difficult to introduce SBFD.

<End of Ericsson and Spark TP R4-2304024>
13.3.4
Australia

<Start of Ericsson and Spark TP R4-2304024>
In Australia there is a defined frame structure requirement referred to as ‘fall back’ structures. Operators are not obligated all the time to adopt the defined frame structure (i.e. operator can use different structures if there are no issues) but if there are any interference/coexistence issues that cannot be mutually resolved between mobile operators, the regulator may require network operators are required to implement the ‘fall back’ frame a defined structure.

<End of Ericsson and Spark TP R4-2304024>

13.3.4
India

<Start of Ericsson and Spark TP R4-2304024>
In India no frame structure is mandated. In case operators have incompatible frame structures resulting in interference then the onus of mitigating interference falls amongst the operators.

<End of Ericsson and Spark TP R4-2304024>

13.4
Summary
<Start of Samsung TP R4-2305207>

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 Samsung TP R4-2305207>

<Start of Ericsson and Spark TP R4-2304024>
Regulators always pay high attention to any new technology that might create interference to incumbent services operating in or adjacent to the considered spectrum, specifying new conditions to prevent any such interference. 

When allocating spectrum to IMT TDD operation, Regulators made coexistence studies with incumbent services assuming a certain TDD pattern. Based on the conclusions of those studies, Regulators have then specified the corresponding specific parameters to enable such deployment. 

In most of the countries, operators are expected to synchronize their adjacent TDD networks. Some Regulators have even recommended specific TDD frame structure usage to facilitate this, addressing then cross-border issues between countries (e.g. in Europe). 

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 BS design’s complexity significantly. 

Regulators might revise existing regulatory rules to allow SBFD operations and/or mandate more stringent requirements.

Nevertheless, when deployed in environments which guarantee and prevent any interference in the adjacent spectrum (like isolated indoor deployment), no specific condition nor recommendation have been specified by the Regulators, allowing any TDD deployment in such environments as long as no interference disturbs adjacent services. For such type of deployments, existing regulation rules should not be impacting when operating SBFD.

<End of Ericsson and Spark TP R4-2304024>

<Start of part of Nokia TP R4-2216204>

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 harmonized standards at least for the 3400-3800MHz band. 
Following clauses describe regulatory aspects in ITU Regions 1,2 and 3.

<End of Nokia TP R4-2216204>

<End of TP to TR 38.858 Section 13 v. 0.1.0>
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