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[bookmark: dbreak]1	Introduction
The forty-ninth meeting of Working Party (WP) 4B of the ITU Radiocommunication Sector was held virtually from 12 through 16 July 2021. The meeting was attended by 210 delegates from 37 Administrations, 14 Recognized Operating Agencies, and 17 other Sector Members (see Annex 10). Mr Nelson Malaguti and the Secretariat staff from the ITU Radiocommunication Bureau provided valuable assistance to the proceedings of the meeting.
The meeting dealt with 28 input documents, listed in Annex 9, which covered a range of topics including Performance Issues, the Integration of satellites into Next Generation Access Technologies (NGAT), the Internet of Things and Ultra High-Definition TV (UHDTV).
Three Sub-Working Groups were established for the duration of the meeting. These were:
	Name
	Subject
	Chairman

	SWG 4B1
	Performance issues
	Dr Sooyoung Kim (Korea, Rep. of) 

	SWG 4B2
	Satellites in NGAT
	Ms. Donna Bethea-Murphy (Inmarsat)

	SWG 4B3
	Internet of Things and network issues
	Mr. David Weinreich (Globalstar)



The work plan for this meeting is shown in Annex 1.
Summary
[bookmark: _Hlk55457994]Sub-Working Group 4B1 dealt with performance issues and considered a proposed modification to Recommendation ITU-R S.2131-0. This Sub-Working Group created a working document towards a preliminary draft revision of Recommendation ITU-R S.2131-0.
[bookmark: _Hlk55458062]Sub-Working Group 4B2 dealt with satellites in Next generation Access Technologies. This Sub-Working Group created a working document towards a preliminary draft new Report ITU-R M.[XYZ.ABC] on Vision and requirements for satellite radio interface(s) of IMT-2020 and a work plan for development of a preliminary draft new Report ITU-R M.[XYZ.ABC]. A Correspondence Group was established to continue work on satellite radio interface technologies for the satellite component of IMT-2020. 
Sub-Working Group 3 dealt with the Internet of Things and network issues. This Sub-Working Group sent a liaison statement to 3GPP TSG RAN on Satellite IoT.
[bookmark: _Hlk55458237]In Plenary session, WP 4B considered 17 documents. One document dealt with Ultra High-Definition Television (UHDTV), 4B/66. Based on this input, a working document towards a preliminary draft revision of Report ITU-R BO.2397-0 “Satellite transmission for UHDTV satellite broadcasting” was created. All other documents were liaison statements that were received from ITU-R Working Parties 3K & 3M, 4C, 5A, 5C, 7A, 7B, 7C, ITU-T Study Group 5, and ITU-D Study Group 2.
The next meeting of ITU-R WP 4B is scheduled for October 2021.
1.1	Performance issues
Sub-Working Group 4B1 discussed three input documents dealing with issues related to performance. The outcome of these deliberations is shown in section 2.
Document 4B/63 was a liaison statement from the Coordination Committee for Technology (CCT) to ITU-R Study Groups 4 and 6 on the use of the term “Quasi Error Free” (QEF) soliciting views on the revised version of the definition.
Document 4B/70, from Al Yah Satellite Company, proposed the use of confidence intervals in statistical studies.
Document 4B/73, from France, proposed a preliminary draft revision to Recommendation ITU-R S.2131-0 in the form of a limit for the application of equation (3) of that Recommendation.
This Sub-Working Group produced a working document towards a preliminary draft revision of Recommendation ITU-R S.2131-0.
1.2	Issues related to the integration of satellites into next generation access technologies
Sub-Working Group 4B2 dealt with issues related to the integration of satellites into next generation access technologies. The Sub‑Working Group treated four input documents. The outcome of these discussions is contained in section 3.
Document 4B/47, from China, was carried over from the last WP 4B meeting. This document proposed a timeline for the development of satellite radio interfaces for IMT-2020.
Document 4B/51, from the Director of the Radiocommuncation Bureau, provided a liaison statement from 3GPP TSG RAN replying to the liaison statement from WP 4B, indicating that work on a new item, NR-NTN-solutions had begun.
Document 4B/67, from China, provided a proposed work plan for the development of satellite radio interfaces for IMT-2020.
Document 4B/68, again from China, provided a consideration of vision and requirements for satellite radio interfaces of IMT-2020. 
This Sub-Working Group produced a working document towards a preliminary draft new Report ITU-R M.[XYZ.ABC] on Vision and requirements for satellite radio interface(s) of IMT-2020, a work plan for development of a preliminary draft new Report ITU-R M.[XYZ.ABC]  and the Terms of Reference for Working Party 4B Correspondence Group on satellite radio interface technologies for the satellite component of IMT-2020.  
1.3	Internet of Things and network issues
Sub-Working Group 4B3 dealt with the Internet of Things and machine-to-machine communication. The Sub‑Working Group treated four input documents. The outcome of these discussions is contained in section 4.
Annex 4 to Document 4B/50 contained a working document towards a preliminary draft new Question ITU-R [SAT-M2M/IoT] - Technical and operational characteristics of FSS and MSS systems for Machine-to-Machine/Internet of Things (M2M/IoT) applications.   
Document 4B/64, from the Republic of Korea, provided an updated version of the preliminary draft new Question ITU-R [SAT-M2M/IOT] contained in Annex 4 to Document 4B/50.
Document 4B/65, from the USA, contained material on satellite IOT/M2M matters and recommended abandonment of the work on the preliminary draft new Question ITU-R [SAT-M2M/IOT].
Document 4B/71 was a liaison statement from Working Parties 3K & 3M on propagation Recommendations pertaining to the bands being considered under WRC-23 agenda item 1.18.
This Sub-Working Group produced a liaison statement to 3GPP TSG RAN on Satellite IoT.
1.4	Ultra High-Definition Television 
Sub-Working Group 4B4 dealt with Ultra High-Definition Television (UHDTV). The Sub‑Working Group treated one input document and produced a Working document towards preliminary draft revision of Report ITU-R BO.2397-0 – “Satellite transmission for UHDTV satellite broadcasting.”
1.5	Plenary
In Plenary session, Working Party 4B considered 17 documents. 
Document 4B/53 was a liaison statement from ITU-D Study Group 2 indicating that the Rapporteur’s Group on Utilizing Telecommunications/ICTs for e-Health had completed a report on this topic. This document was noted.
Document 4B/54 was a liaison statement from ITU-D Study Group 2 indicating that the final report on utilizing telecommunications/ICTs for disaster risk reduction and management had been completed. This document was noted.
Document 4B/62 was a liaison statement from ITU-T Study Group 5 announcing that work had begun on work related to Environment, Energy Efficiency and the Circular Economy. This document was noted.  
Document 4B/61 was a liaison statement from ITU-R Working Party 5A indicating that the ITU Compendium of Work on Emergency Telecommunications was being suppressed since the material was out of date. This document was noted. 
Document 4B/58 was a liaison statement from ITU-R Working Party 7A providing an update on Standard frequency and time signal services protection requirements. This document was noted.
Document 4B/72 was a liaison statement from ITU-R Working Parties 3K & 3M providing information on propagation Recommendations relating to WRC-23 agenda items 1.1 and 1.2. This document was noted.
Document 4B/55 was a liaison statement from ITU-R Working Party 7B providing information on technical and operational parameters and protection criteria for science systems using the same frequencies as those being considered under WRC-23 agenda item 1.2. This document was noted.
Document 4B/57 was a liaison statement from ITU-R Working Party 7C providing information on technical and operational characteristics for EESS systems using the 10.6 – 10.7 GHz band. This document was noted.
Document 4B/60 was a liaison statement from ITU-R Working Party 5C providing fixed-service system characteristics related to frequencies being considered under WRC-23 agenda item 1.2. This document was noted.
Document 4B/69 was a liaison statement from ITU-R Working Parties 3K & 3M providing information on propagation Recommendations relating to WRC-23 agenda item 1.8. This document was noted.
Document 4B/59 was a liaison statement from ITU-R Working Party 5C providing characteristics and protection criteria for fixed-service systems operating in the 17.7 – 19.7 GHz and 27.5 – 29.5 GHz bands. This document was noted.
Document 4B/52 was a liaison statement from ITU-R Working Party 7B providing information on technical and operational parameters and protection criteria for meteorological systems operating around 18 GHz and being considered under WRC-23 agenda item 1.17. This document was noted.
Document 4B/56 was a liaison statement from ITU-R Working Party 7C providing information on technical and operational characteristics for EESS systems using the 18.6 – 18.8 GHz band. This document was noted.
[bookmark: _Hlk59207416]Document 4B/66, from Japan, proposed a working document towards a preliminary draft revision of Report ITU-R BO.2397-0 “Satellite transmission for UHDTV satellite broadcasting”.
Document 4B/70, from Al Yah Satellite Company, dealt with applying confidence levels to system parameters, such as carrier-to-noise ratios (C/Ns) that were estimated through computer simulation. It was recognized that including confidence levels in contributions could be useful but that standardizing a specific level, such as 95%, could be problematic because long simulation times might be required. Further discussion was deferred to SWG 4B1.
At its closing Plenary meeting, WP 4B considered three more documents that were not on the original document list. These documents were all liaison statements from ITU-R WP 4C provided to WP 4B for information.
Document 4B/75 was a reply liaison statement to WP 5A concurring with the decision to suppress the ITU Compendium of Work on Emergency Telecommunications. This document was noted. 
Document 4B/76 was a reply liaison statement to WPs 5A, 5B and 7C thanking them for their respective liaison statements on WRC-23 agenda item 1.18. This document was noted.  
Document 4B/77 was a reply liaison statement to WP 7B thanking them for their liaison statement on the use of the 1 670-1 710 MHz band by the meteorological-satellite service. This document was noted.
The Plenary meeting produced a reply liaison statement to ITU-D Study Group 2 Questions 2/2 and 5/2 - ITU-D Study Group 2 Question 2/2: Telecommunications/ICTs for e-Health, and Question 5/2: Utilizing telecommunications/ICTs for disaster risk reduction and management (see Annex 2). The Plenary meeting also agreed to the revisions made to Report ITU-R BO.2397-0 “Satellite transmission for UHDTV satellite broadcasting”, and to attach the document to the WP 4B Chairman’s report for future action, as a working document towards preliminary draft revision of Report ITU-R BO.2397-0 “Satellite transmission for UHDTV satellite broadcasting” (see Annex 8).
2	Performance Issues
SWG 4B1 met three times, during the forty-ninth meeting of Working Party (WP) 4B held virtually from the 12th to the 16th of July 2021, and reviewed three input documents to WP 4B. This group generated one output document, a working document towards a preliminary draft revision of Recommendation ITU-R S.2131-0, which is attached as an Annex to the Chairman’s Report.
2.1	Input documents
(1) Document 4B/63: Liaison statement to ITU-R Study Groups 4 and 6 - Broadcasting term "Quasi Error Free" (QEF) in the ITU Terminology Database
In this liaison statement, the Coordination Committee for Terminology (CCT) seeks the views of ITU-R SG 4 and SG 6 on the term "Quasi Error Free" (QEF) as defined in Document CCV/12. The group reviewed this document, and agreed to take this as information.
(2) Document 4B/70: Use of confidence intervals in statistical studies
This document was submitted by Al Yah Satellite Company. This document proposes to use a statistical confidence interval in order to indicate the reliability of the mean (average) value of parameters estimated in simulation results. This document also asked WP 4B to determine the appropriateness of a 95% confidence level. Though a number of Member States agreed to adopting confidence level, as well as the average values, the group did not reach any agreement which confidence level value would be suitable for performance analyses in WP 4B.
(3) Document 4B/73: Working document towards a preliminary draft revision of Recommendation ITU-R S.2131-0 - Method for the determination of performance objectives for satellite hypothetical reference digital paths using adaptive coding and modulation
This document was submitted by France. This document proposed the modification of equation (3) in Recommendation ITU-R S.2131-0 by considering the MODCOD schemes defined in DVB-S2X scheme. The group reviewed this document and agreed to produce the output document after minor modification. 
2.2	Output document
The following output document has been generated from SWG 4B1.
Document 4B/TEMP/16: Working document towards a preliminary draft revision of Recommendation ITU-R S.2131-0 - Method for the determination of performance objectives for satellite hypothetical reference digital paths using adaptive coding and modulation” (see Annex 3).
[bookmark: _Hlk77065795]3	Satellites in Next Generation Access Technologies
At the 49th meeting of Working Party 4B, the Sub-Working Group 4B2 (SWG 4B2) met twice. One input contribution from the previous meeting was assigned to the SWG: Documents 4B/47 (China), and three other input contributions were received, Documents 4B/51 (3GPP TSG RAN), 4B/67 (China), and 4B/68 (China).
3.1	Input documents
•	Document 4B/47, from China, was a timeline for development of satellite radio interface(s) of IMT-2020. The contribution from China was presented and discussed.
•	Document 4B/51, from 3GPP TSG RAN, informing WP 4B that Rel-17 Work Item “NR-NTN-solutions” has started, which is defining NR enhancements to support non-terrestrial networks. 
•	Document 4B/67, from China, in planning for the development of the satellite component of IMT-2020, proposed a preliminary schedule for future study of satellite radio interfaces of IMT-2020, taking into account the work schedule of the terrestrial component of IMT-2020 in WP 5D.
•	Document 4B/68, from China, proposed a detailed work plan for developing a new Report on vision and requirements for satellite radio interfaces of IMT-2020. The new Report on vision and requirements for satellite radio interfaces of IMT-2020 will include application scenarios, capabilities, system, radio interface and network aspects and the considered specific features, particularly with respect to service and technical requirements. In addition, this Report provides evaluation criteria and methodology for evaluation of the requirements in order to develop the Recommendations for detailed specification of the satellite radio interface(s) of IMT-2020.
[bookmark: _Hlk79061043]Based on the above, the meeting agreed to prepare a working document towards a preliminary draft new ITU-R Report and a work plan for development of a preliminary draft new ITU-R Report, based on the Chinese contributions. 
As requested by the meeting, the BR provided guidance. It clarified the process for the implementation of Resolution ITU-R 65.  Specifically, the BR noted that a circular letter could be sent to Administrations notifying them of the activities and encouraging participation and input in the work of the group.  After lengthy discussion, no consensus was reached as an Administration was of the view that the circular letter should not be sent out at this point.
Working Party 4B Correspondence Group on satellite radio interface technologies for the satellite component of IMT was created and will work by electronic means in the period between the 49th and 50th meetings of WP 4B to advance the work on this topic. Specific area of focus shall be as follows:
•	Task 1: To make progress on the working document towards a preliminary draft new Report ITU-R M.[XYZ.ABC] on Vision and requirements for satellite radio interface(s) of IMT-2020 (see Annex 4 to Document 4B/79) to the next WP 4B meeting, as required, in response to Resolution ITU-R 65 (2015).
•	Task 2: To make progress on defining the timeline for IMT-2020 detailed specifications for the satellite radio interfaces.
•	Task 3: To prepare elements for a draft Circular letter from the BR Director to invite submission of candidate radio interface technologies.
3.2	Output documents
Three output documents were produced:
[bookmark: _Hlk55458485]•	Work plan for development of a preliminary draft new Report ITU-R M.[XYZ.ABC] (see Annex 5).    
•	Working document towards a preliminary draft new Report ITU-R M.[XYZ.ABC] on Vision and requirements for satellite radio interface(s) of IMT-2020 (see Annex 4).
•	Terms of Reference for Working Party 4B Correspondence Group on satellite radio interface technologies for the satellite component of IMT-2020 (see Annex 6).
4	Internet of Things and Network Issues
SWG 4B3 met three times and reviewed three input documents.
4.1	Input documents
Document 4B/71 was a liaison statement from ITU-R Working Parties 3K and 3M that provided information on Study Group 3 Recommendations dealing with propagation models applicable to the studies being carried out under WRC-23 agenda item 1.18 on potential new allocations to the MSS for narrowband MSS systems. This document was sent to WP 4B for information and it was noted.
Document 4B/64, from Korea was a modification to Annex 4 of the last WP 4B Chairman’s Report, working document towards a preliminary draft new Question ITU-R [SAT-M2M/IOT]. This document proposed changing the title to “Technical methods for improving performance and efficiency of FSS and MSS systems with machine-to-Machine/Internet of Things (M2M/IoT) applications.” Further, the document proposed modifications to two of the considerings, deletion of two decides and a reordering of the remaining decides. 
Document 4B/65, from the USA, expressed the position that the proposed draft new Question was not necessary and that satellite IoT was not a new communication service, application or technology and, thus, no further study of the topic was required.
Debate of these two documents followed with extensive comments given by one Member State as summarized below. 
The view "Satellite IoT is not a new communications service, application or technology" is not consistent with the current development of many new satellite IoT projects based on low-orbit, multi-satellite constellations. 
The implementation of these projects is focused on new applications, in particular achieving near-real-time event response (e.g. to control and command unmanned objects), which is not possible due to the latency in some current satellite systems. 
A number of new satellite IoT projects being developed involve the adaptation of terrestrial technologies for satellite applications. As a result, the trend towards global satellite IoT networks, integrated with terrestrial networks, is becoming increasingly evident. 
Existing FSS and MSS systems use proprietary protocols and technologies.  These technologies may not be optimized for IoT tasks. In addition, satellite IoT systems require the openness of standards and protocols for global application in order to integrate with terrestrial networks and to optimize the parameters, including network protocols, of the new systems to make them more compatible with terrestrial applications.
Today, new open network protocols are being developed for satellite IoT tasks. These protocols cannot work in current FSS and MSS networks. Liaison must be carried out with these terrestrial protocol developers to make them aware of satellite requirements.
There are no regulatory and technical documents available today for the organization of satellite IoT networks, as satellite IoT is a new application of satellite communications and is oriented to a new emerging market not previously served by existing systems. Studies are necessary to determine what availability and performance objectives optimize link performance while satisfying customer expectations.
Today, there are no proprietary, much less open standardized, FSS and MSS technologies capable of delivering satellite IoT services with adequate performance parameters compared to their terrestrial counterparts. If this area of satellite IoT is not addressed, the applicability of satellite communications to IoT systems will suffer.
For narrowband satellite IoT technologies, the challenge is not to achieve high spectral efficiency, but to achieve the required radio link performance, that will provide operational parameters commensurate with cellular networks. This challenge can only be met through continued studies.
A comprehensive analysis of the radio interfaces of new satellite-based IoT systems that provide for direct interaction with IoT subscriber devices, taking into account their integration with terrestrial networks for seamless service on a global basis, is required.
Another Administration provided an opposing view. Today a number of satellite operators provide on, a global basis, satellite-based IoT services that successfully integrate with both terrestrial radiocommunication and wireline services.  Operators provide these over existing satellite networks whose use, performance, and availability are driven by operator business plans, customer demand, and competition among operators and vendors.  Technical details that allow satellite IoT/M2M to thrive within current architectures of both FSS and MSS that have been successfully developed and proven reliable for over a decade, without ITU regulatory directives.
No agreement was reached on this topic and the topic will be further discussed at the next meeting of WP 4B based on this report and any further contributions.  
4.2	Output documents
One output document was generated by SWG 4B3, a liaison statement to 3GPP TSG RAN on Satellite IoT (see Annex 7).
5	Future work
[bookmark: _GoBack]For reference purposes, the list of topics that warrant further efforts from the July 2021 Chairman’s Report is reproduced here:
[bookmark: dsgno]–	performance, availability requirements, transmission aspects and quality of service architectures of the Internet Protocol networks carried over satellite;
–	generic performance requirements for satellite systems operating above 15 GHz;
–	performance requirements for broadband access systems, including point-to-multipoint applications;
–	studies on the satellite aspects of improving reliability and security of telecommunications networks, including support of emergency services;
–	consideration of the architecture and performance aspects of hybrid and integrated satellite applications with nomadic wireless and mobile users;
–	performance requirements for digital television transmission schemes such as DVB and its variants for SNG usage;
–	implementations of adaptive coding and modulation, including additional methodologies and metrics to assess the degradation in spectrum efficiency (throughput or capacity) of satellite links. Studies should analyze the efficacy of such methodologies and metrics;
–	technical characteristics of MSS terminals in vehicles and hand held devices and their associated implementation;
–	performance and availability that can be achieved by MSS terminals;
–	continue work on follow up on the preliminary draft revision of Recommendation ITU‑R BO.789-2*;
–	issues related to the satellite component of Next Generation Access Technologies and the satellite components of IMT;
–	transmission systems for UHDTV and other satellite broadcasting applications in 12 GHz, 21 GHz and between 17.3 GHz and 42.5 GHz*;
[bookmark: _Hlk79049782]–	use of UTC in satellite communications systems*;
–	issues related to low-capacity Machine-to-Machine communications.
* These topics will be considered for deletion at the next meeting of WP 4B.
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