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1. Introduction
This document provides way-forwards on subband fullduplex (SBFD) regulatory aspects based on the RAN4 #107 discussions [1] and [2]. The contributions before the RAN4 #107 and timelines are summarized in the RAN4 #106-bis-e WF [3]. Five new text proposals (TPs) are received in RAN4 #107 [4]-[8].
2. Way forward on regulatory aspects
3.1 Timelines for regulatory aspects
3.1.1 Issue 1-1: timelines

· WF:

a. 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).

b. Companies are encouraged to submit contributions before (including) RAN4 #108 (August 2023). 
c. 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.
d. 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.
e. The regulatory aspects draft will be finalized at the end of RAN4 #109 (Nov. 2023).
· Discussion: 

· Agreement:

· 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).

3.2 Open issues in submitted TPs in RAN4#107
3.2.1 Issue 2-1: After we summarize the regulatory rules, is there any action item needed for either 3GPP or the industry to harmonize the coexistence? (Apple)

· 
Recommended WF:

TR 38.858 will summarize the current status and gaps regarding regolatory rules and considerations on NR_duplex_evo. 
Companies are encouraged to provide input about whether 3GPP or the industry could take any further action in the following RAN4 meetings. 
· Discussion: 

· Charter: The SBFD is the new technology for which the legacy TDD operation shall also be considered and not be negatively impacted by SBFD. 

· Qualcomm: shall this to be discussed at the end of co-existence study?

· ZTE: Postpone this discussion after all the regulatory aspects are concluded. 

· CableLabs: Postpone the discussion is okay for us. 
· Agreement:

· For regulatory aspects: 

· Companies are encouraged to provide input about whether 3GPP or the industry could take any further action in the following RAN4 meetings.

3. List of submitted TPs and tentative agreement
<Start of TP to TR 38.858 Section 13 v. 0.2.0>

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, Spark, Nokia, Nokia Shanghai Bell, R4-2307181>

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).operators, the situation may be reported to the competent authority for resolution.

<End of Ericsson, Spark, Nokia, Nokia Shanghai Bell, R4-2307181>
· Tentative agreement (based on R4-2307181 with editorial changes)
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. 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 (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 – 3.8 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 (ECC Decision(11)06) operators, the situation may be reported to the competent authority for resolution.

· Discussion: 
· CableLabs/Chair: “tentative agreement” means the baseline we can use in the future meeting to work on. 
· Qualcomm: reference to ECC recommendation and CEPT report? 

· Ericsson: it is already presented in the ECC recommendation. 

· CableLabs: a reference is needed for all regions?

· LGE: For other non-English region, could be hard to refer to. Some high-level can be captured. 
· Spark: ECC decision is well documented and can be referred to. 

· ZTE: For this part “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/5 MHz EIRP for non AAS BS or -43 dBm/MHz TRP for AAS BS (ECC Decision(11)06)”, this requirement needs to be paid attention when RAN4 define the requirement. 

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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>

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.

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

<End of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
<Start of CableLabs and Charter Communications TP R4-2309662>
In the US, 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. The US Federal Communications Commission (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. Notice that the term TDD synchronization refers to aligning TDD uplink and downlink. 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.

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). Coexistence, including TDD synchronization, among cellular users within the band is supported by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001.

The Innovation, Science and Economic Development Canada (ISED) 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.

Currently there are no specific regulatory requirements for SBFD operation in North America. Some SBFD operations result in the same interference scenarios as found in unsynchronized TDD systems. The potential coexistence risk introduced by SBFD may break the regulatory considerations on TDD synchronization.
<End of CableLabs and Charter Communications TP R4-2309662>
· Tentative agreement (merged R4-2307181 and R4-2309662)
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. 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.

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). Coexistence, including TDD synchronization, among cellular users within the band is supported by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001.

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.

Currently there are no specific regulatory requirements for SBFD operation in North America. [Some SBFD operations result in the same interference scenarios as found in unsynchronized TDD systems.] The potential coexistence risk introduced by SBFD may break the regulatory considerations on TDD synchronization.
· Discussion: 

· CableLabs: More details about Canada regulatory can be added in the next meeting. 
· Qualcomm: For “Some SBFD operations result in the same interference scenarios as found in unsynchronized TDD systems.”, we have not yet concluded this from co-existence study. 

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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
· Tentative agreement (based on R4-2307181 with editorial changes)
In China, spectrum is allocated with clearly stating it for TDD or FDD operation. The Ministry of Industry and Information Technology (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.]
· Discussion: 

· Samsung: “There is no SBFD regulatory requirements in China until now.” is the status for all regions. 

· ZTE: For “Necessary interference coordination mechanism and solutions may be proposed by MIIT”, where it come from?

· Samsung: Should we only capture the status of current regulatory aspects or we also want to include the follow-up actions?

· CableLabs: For the current section 13.1-13.3, we suggest only on current regulatory aspects, and the follow-up actions can be address in other section like 13.4 or new sub-section. We should not “guess” what FCC or other regulatory bodies think. 

· CHTTL: For some region like Taiwan, the current regulatory aspect is not strongly against this SBFD. 

· Huawei: Common thing can be summarized in the common summary part. 
13.3.2
Japan
<Start of Samsung TP R4-2305207, Ericsson, Spark, Nokia, Nokia Shanghai Bell’s R4-2307181 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, Ericsson, Spark, Nokia, Nokia Shanghai Bell’s R4-2307181 suggested the same TP>
< Start of the KDDI TP via email>

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. It also may require the regulator confirmation.

< End of the KDDI TP via email>

· Tentative agreement (Based on KDDI TP)
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. [It also may require the regulator confirmation.]
· Discussion: 

· CableLabs: KDDI provide the input by offline email. 

· ZTE: For last sentence “It also may require the regulator confirmation.” Need further check. 
13.3.3
New Zealand

<Start of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
· Tentative agreement (based on R4-2307181 with editorial changes)
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. [Therefore, it will be extremely difficult to introduce SBFD.]
· Discussion: 

· Spark: mandated TDD pattern is utilized. The fact is based on the statement by government and three operators in NZ. 
· Qualcomm: “Therefore, it will be extremely difficult to introduce SBFD.” This part is very strong wording. 

· Samsung: last sentence is a general wording affecting other regions. 

· Spark: The paragraph is based on the facts we have. 
13.3.4
Australia

<Start of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
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.

<End of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
· Tentative agreement (based on R4-2307181)
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.

· Discussion: 

· Spark: we provided the TP based on some communications with Australia regulatory authority. 

13.3.4
India

<Start of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
· Tentative agreement (based on R4-2307181)
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.

· Discussion: 

· Qualcomm: typo?

· Spark: onus is responsibility.
13.3.5
Taiwan
<Start of CHTTL, SGS Wireless TP R4-2309459>
No TDD pattern has been mandated in Taiwan. The mutual interference between the released TDD spectrum segments shall be solved by using technical means or retaining guard bands based on the coordination between the operators. If such agreement cannot be reached among operators, the situation may be reported to the competent authority for resolution.

<End of CHTTL, SGS Wireless TP R4-2309459>
· Tentative agreement (based on R4-2309459)
No TDD pattern has been mandated in Taiwan. The mutual interference between the released TDD spectrum segments shall be solved by using technical means or retaining guard bands based on the coordination between the operators. If such agreement cannot be reached among operators, the situation may be reported to the competent authority for resolution.

· Discussion: 

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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
[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, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>

<Start of Huawei and HiSilicon TP R4-2307760>

In present the spectrum is issued with clearly defined duplex mode, i.e. FDD or TDD, and probably SDL or SUL. [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. To avoid cross-link interference situations, regulatory conditions at national level define the common TDD frame structures for multiple operators’ operation in the same band or administrations ask MNOs to agree on common frame structure for Macro cellular deployments. 

For single operator’s TDD network, there may be no limitation on the frame structure and it is up to operator’s choice.

It already possible today to use different TDD frame structure for isolated deployment, e.g. isolated indoor factory, as long as obligation to avoid interference is guaranteed.

SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements might be needed to allow SBFD operation for multiple operators’ deployment.
<End of Huawei and HiSilicon TP R4-2307760>

<End of TP to TR 38.858 Section 13 v. 0.2.0>
· Discussion: 

· CableLabs: Just listed all TPs for summary part and no intention to draft a regulatory tentative agreement in this meeting. 

· Samsung: expect a summary rather than repeating each regions’ facts. 

· CHTTL: avoid some strong wording, e.g. “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.”, and “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”.
· Spark: Regulator’s job is to coordinate the interference. 
· Way Forwards:

· For the summary part of regulatory aspects: 

· Try to work on some general wording to cover the status of current regulatory aspects in all regions, while identifying some particular specificity from individual regions. 
· FFS a table to summarize. 
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