3GPP TSG-RAN WG4 Meeting #108                                                                R4-2313540
Toulouse, France, August 21st – 25th, 2023
Source:	Samsung
Title:	Further discussion on regulatory aspects of SBFD deployment
Agenda item:			8.19.3
Document for:	Discussion
1. Introduction
[bookmark: _Hlk131931386]Rel-18 Study Item is approved on Study on evolution of NR duplex operation with the target to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation. 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.


In RAN4#107, the regulatory aspects which have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum have been further discussion. Accordingly, the WF with tentative agreements has been achieved [3]. Further based on our previous contributions including [4], we would like to further provide our views on regulatory aspects of SBFD deployment.  
2. Discussion
For the tentative agreements for Europe (in clause 13.1 Region 1), North America (in clause 13.2 Region 2), and other countries/regions (in clause 13.3 Region 3) provided in [3], we observed that the current descriptions are generally objective enough to describe the technical status, while some sentences with strong technical bias, like “Therefore, it will be extremely difficult to introduce SBFD” shall be precluded. 

Proposal 1: The description for each region shall be objective enough by precluding any wording with strong technical bias. 

For the summary part, we found our text proposal (originally contained in [4] and also included in the WF [3]) can reflect the discussion status for each region while also provide the necessary technical guidance for regulators. 

Proposal 2: The following text proposal (originally contained in Samsung TP [R4-2305207]) for summary part of regulatory aspects is technically objective description based on existing analysis, which shall be adopted by RAN4. 

	<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>



On the other hand, we have different views on the below highlighted descriptions which are provided in the TP [5] from Ericsson, Spark, Nokia, Nokia Shanghai Bell. Specifically, for the first paragraph which has been highlighted in the above text, we found it is of necessity since the wording like “always”, “pay high attention to any new technology” is subjective description which again shall be avoided in the technical TR. Furthermore, the other highlighted sentence “and/or mandate more stringent requirements” is judgement beyond what we can conclude in the study item phase. 

Proposal 3: For the summary part of TP from Ericsson, Spark, Nokia, and Nokia Shanghai Bell [R4-2307181], at least the below highlighted sentences or part of sentences shall be removed. 

	<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>




3. Conclusion
In this contribution, we provided our viewpoints on the regulatory aspect and proposed TPs, accordingly the following observation is obtained: 
Proposal 1: The description for each region shall be objective enough by precluding any wording with strong technical bias. 

Proposal 2: The following text proposal (originally contained in Samsung TP [R4-2305207]) for summary part of regulatory aspects is technically objective description based on existing analysis, which shall be adopted by RAN4. 

	<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>



Proposal 3: For the summary part of TP from Ericsson, Spark, Nokia, and Nokia Shanghai Bell [R4-2307181], at least the below highlighted sentences or part of sentences shall be removed. 

	<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>
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