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1. Introduction
This document provides way-forwards on subband fullduplex (SBFD) regulatory aspects based on the RAN4 #108bis discussions [1]. The contributions before the RAN4 #108bis and timelines are summarized in the RAN4 #108 WF [2]. A TP for TR 38.858 to add regulatory requirements was proposed in [3], which captures agreements in [2]. Five other contributions are received in RAN4 #108bis about SBFD regulatory aspects. The Korea Testing Laboratory submitted TP for Korea regulatory aspect [4]. Ericsson added references to the Europe regulatory aspects [5], as agreed in [2]. Huawei and HiSilicon [6], Samsung [7], CableLabs, Nokia, Nokia Shanghai Bell, Charter Communications, Ericsson, Spark [8] submitted changes and comments on the summary part.
The following timelines were agreed in the previous meetings. The resulatory aspects meet the progress so far.

· An offline discussion email was established in after RAN4 #106bis-e. Companies interested in joining the email discussion please contact CableLabs (r.sun@cablelabs.com).

· Companies are encouraged to submit contributions before (including) RAN4 #108 (August 2023). 

· Regarding subclauses 13.1 to 13.3 on regional regulatory aspects, RAN4 #107 will try to achieve a tentative agreement. RAN4 #108, #108-bis and #109 will work on consolidating the TP.

· Regarding subclause 13.4 about the summary, this WF only captures submitted TPs. Companies are encouraged to reconsider the summary TP in RAN4 #108 after subclauses 13.1 to 13.3 are tentatively agreed. RAN4 #108-bis and #109 will work on consolidating the summary TP.

· The regulatory aspects draft will be finalized at the end of RAN4 #109 (Nov. 2023).

In RAN4 #108bis, we work on following goals:

· Capture all new contributions in RAN4 #108bis, trying to achieve consensus.

· An revised TP will be submitted at the end of RAN4 108bis for approval.
An offline discussion was taken place during the Tuesday (Oct. 10) afternoon coffee break at the VIP room. Participating companies include CableLabs, CATT, CMCC, Ericsson, Huawei, Korea Testing laboratory, Nokia, Qualcomm, and Samsung. Agreements during the offline discussion are captured in this draft WF.
2. TPs and agreements
<Start of TP to TR 38.858 Section 2 v. 0.1.0, agreement from the offline discussion during Tuesday (Oct. 10) afternoon coffee break>
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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 ITU Region 1
13.1.1 Europe
The European Conference of Postal and Telecommunications Administrations (CEPT) made coexistence studies with adjacent services assuming a certain DL/UL ratio for International Mobile Telecommunications (IMT) TDD bands, e.g., 3.4 – 3.8 GHz band in Europe [1]. 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, the Electronics Communications Committee (ECC) recommended the usage of two frame structures in the 3.4 – 3.8 GHz frequency band [2].

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 – 3.8 GHz band, inside the band, ECC specified below and above the block edge a restricted baseline of -34 dBm/5MHz EIRP for non AAS BS or -43 dBm/MHz TRP for AAS BS [3] operators, the situation may be reported to the competent authority for resolution.
13.2 ITU Region 2

13.2.1
North America
In the United States, TDD network operators operating in proximal geographic areas in adjacent bands are encouraged and sometimes required to synchronize their networks and coordinate their TDD configurations to avoid mutual interference. 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 Federal Communications Commission (FCC) and Innovation, Science and Economic Development Canada (ISED). FCC requires 3450 – 3550 MHz service (AMBIT band) licensees to negotiate with 3550 – 3700 MHz (CBRS band) licensees to enable TDD synchronization across these services [4]-[5]. Notice that the term TDD synchronization refers to aligning TDD uplink and downlink slots. FCC recognizes the potential for harmful interference from a high-power AMBIT band downlink transmission to a CBRS band uplink. Licensees in the 3700 – 3980 MHz band (C-Band) are encouraged to explore synchronization of TDD operations to minimize interference between adjacent band services [6].

The shared band 48/n48 (3550 – 3700 MHz), also known as the CBRS band, requires spectrum sharing among three tiers of users controlled by one or multiple spectrum access systems (SASs) [7]. Coexistence, including TDD synchronization, among cellular users within the band is supported by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001 [8].

The ISED Canada is reallocating portions of the 3500 to 4200 MHz band as TDD bands for cellular use. The ISED is considering TDD synchronization as a means of facilitating sharing and co-existence with adjacent band services [9].

Currently there are no specific regulatory requirements for SBFD operation in North America. Some SBFD operations result in similar interference scenarios as found in unsynchronized TDD systems. The potential coexistence risk introduced by SBFD may break the standard body agreement on TDD synchronization by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001 [8].
13.3 ITU Region 3
13.3.1
Australia

In Australia there are frame structure requirements which only apply when interference occurs between licences and there is no agreement between licensees on how to resolve it. Operators can use different frame structures if there are no issues.
13.3.2
China
In China, spectrum is allocated with clearly stating it for TDD or FDD operation. Besides, spectrum is allocated to operators with specified RF requirements.
For the same TDD operation band, now only synchronization operation is allowed between operators owning adjacent carriers among one TDD operation band. The Ministry of Industry and Information Technology (MIIT) has specified RF requirements assuming the synchronization operation. There are no regulatory requirements about the TDD pattern choice, instead, operators will determine final TDD pattern provided adjacent channel network are synchronized operation.
For adjacent TDD operation band and FDD operation band, inter-operator gNB-gNB CLI occurs. To avoid such interference, MIIT specify some interference mitigation scheme, e.g., frequency guard band and minimum spatial isolation requirement. One example is the interference between band 39 and band 1/band 3. To avoid severe gNB-to-gNB interference, a 5MHz frequency guard band is reserved between two adjacent operation bands. Besides, 50dB MCL is required between different operators’ gNB.
There are 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.
13.3.3
India

In India no frame structure is mandated. In case operators have incompatible frame structures resulting in interference then the responsibility of mitigating interference falls amongst the operators.
13.3.4
Japan
No TDD pattern has been mandated in Japan, but operators are required to coordinate their TDD patterns. Operators are allowed to use unsynchronized operation if operators can get necessary agreements with the stakeholders.
13.3.5
Korea
In Korea, there is no frame structure that is mandated. The principle is that the operators should confer among themselves to solve any coexistence problems, if such problems exist, and implement an interference protection and avoidance plan in the “Frequency Use Plan”.

According to “Ministry of Science and ICT Announcement No. 2018-235,” frequency allocation notice for mobile communications (3.5GHz), it was an official requirement in Korea that operators have to present a “Frequency Use Plan”, in which the solution or network construction plan to avoid interference must be officially listed [10].

Based on Article 11 of Enforcement Decree Of The Radio Waves Act in Korea, “Matters related to frequency use and technology methods,” a new regulatory requirement has been adopted whenever a new spectrum is introduced regardless the band is licensed or unlicensed. Additionally, the regulatory requirement clearly describes what multiplexing technology, modulation technology, frequency band, occupied bandwidth, etc. are used. MSIT in Korea could review the SBFD as a new multiplexing technology, in which new regulatory requirement might be introduced [11].
13.3.6
New Zealand

In New Zealand 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 [12]. Therefore, it will be difficult to introduce SBFD without a regulatory rule change.
13.4
Summary
< Tentative agreement from RAN4 #108 WF R4-2313868 [2], updated in [6], [7], and [8]>

At present, many IMT bands 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 regulators to consider the new regulatory requirements 
and/or update the ruling. 



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 parameters to enable such deployment. Existing 3GPP specifications e.g., TS 38.104, assume the TDD base stations deployed in the same geographical area and using the same or adjacent operating bands are synchronized. Unsynchronized operations have not been considered and so, no specific RF requirements are defined for the unsynchronized operations.



Some regulators and regional organizations (e.g., CEPT ECC in Europe) have recommended specific TDD frame structure usage to facilitate coordination, addressing the cross-border issues between countries. 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 or adjacent to the considered spectrum, or administrations ask MNOs to agree on a common frame structure for Macro cellular deployments.
To enable unsynchronized TDD deployments without creating interference in the network(s) deployed in the same geographic areas, 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), which usually increases BS design’s complexity. 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.
Nevertheless, when deployed in environments that guarantee and prevent any interference in the adjacent spectrum (e.g., isolated indoor deployment), neither 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..


<Agreement from the offline discussion during Tuesday (Oct. 10) afternoon coffee break>

At present, many IMT bands 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 regulators to consider the new regulatory requirements and/or update the ruling.

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 parameters to enable such deployment. Existing 3GPP specifications e.g., TS 38.104, assume the TDD base stations deployed in the same geographical area and using the same or adjacent operating bands are synchronized. Unsynchronized operations have not been considered and so, no specific RF requirements are defined for the unsynchronized operations.

Some regulators and regional organizations (e.g., CEPT ECC in Europe) have recommended specific TDD frame structure usage to facilitate coordination, addressing the cross-border issues between countries. 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 or adjacent to the considered spectrum, or administrations ask MNOs to agree on a common frame structure for Macro cellular deployments.

To enable unsynchronized TDD deployments without creating interference in the network(s) deployed in the same geographic areas, 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), which usually increases BS design’s complexity. 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.

Nevertheless, when deployed in environments that guarantee and prevent any interference in the adjacent spectrum (e.g., isolated indoor deployment), neither 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.
<End of TP to TR 38.858 Section 13 v. 0.4.0>
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�It is very low possibility to reconsider the spectrum allocation while some additional regulatory requirements for new feature may be possible. 


�Shouldn't it be "coexistence requirements"? Spectrum allocation is quite complex compared to the SBFD feature. 


�We are studying on it so it is better to remove the sentence, and the need of new rule is already captured in the preceding and following sentences.


�[Samsung: The first sentence can be merged with the 4th paragraph. The 2nd sentence is not necessarily needed.]


�Samsung proposed to delete this sentence.


�CableLabs considers it is necessary to keep it.


�The above paragraph is talking about synchronized TDD case. It is proposed to put it in a separate paragraph.


�[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.]


�[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.]


�[Samsung: Revision by adding “or changes to current regulations” and last sentence is added for the expected suggestions to relevant administrative authorities.]


�This should not be captured in a TR. This is an action to be taken by any 3gpp member, but this should not figure in a TR.


�This seems to be repeated. 





