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Questionnaire for operators of a hybrid fibre coax (HFC) network with fibre rolled out up to the building
Introduction
BEREC invites operators of a hybrid fibre coax (HFC) network with fibre rolled out up to the building to complete this questionnaire. The BEREC Work Programme 2024 (section 1.13)[footnoteRef:1] includes the project “Update of criterion 3 of the BEREC Guidelines on very high capacity networks.” The objective of this project is to update criterion 3 based on data from fixed network operators. [1:  https://www.berec.europa.eu/en/document-categories/berec/berec-strategies-and-work-programmes/berec-work-programme-2024 ] 

The European Electronic Communications Code (EECC, Article 82) provides that ’BEREC shall, after consulting stakeholders and in close cooperation with the Commission, issue guidelines on the criteria a network has to fulfil in order to be considered a very high capacity network, in particular in terms of down- and uplink bandwidth, resilience, error-related parameters, and latency and its variation.’ BEREC approved the BEREC Guidelines on very high capacity networks for publication in October 2020 (BoR (20) 165).[footnoteRef:2] [2:  https://berec.europa.eu/eng/document_register/subject_matter/berec/regulatory_best_practices/guidelines/9439-berec-guidelines-on-very-high-capacity-networks ] 

The BEREC Guidelines on very high capacity networks (paragraph 18) define four criteria and any network that meets at least one of these criteria is considered to be a very high capacity network. Criteria 1 and 2 result directly from the definition of the term ‘very high capacity network’ in the EECC (Article 2(2)), while criteria 3 and 4 are not only based on this definition but also on data collected from network operators. Criteria 3 and 4 provide that any network providing a fixed-line connection (criterion 3) or wireless connection (criterion 4) which is capable of delivering, under usual peak-time conditions, services to end-users with a certain quality of service (performance thresholds for criteria 3 or 4) is considered to be a very high capacity network.
According to Article 82 of the EECC, ‘BEREC shall update the guidelines by 31 December 2025, and regularly thereafter’. For this reason, BEREC included in the BEREC Work Programme 2024 the project “Update of criterion 3 of the BEREC Guidelines on very high capacity networks”. BEREC already updated criterion 4 in 2023 (BoR (23) 164)[footnoteRef:3] and criteria 1 and 2 do not need to be updated, as they do not depend on technological developments. [3:  https://www.berec.europa.eu/en/document-categories/berec/regulatory-best-practices/guidelines/berec-guidelines-on-very-high-capacity-networks-2023 ] 

Confidentiality of data: BEREC will keep all data that it will receive from the stakeholders strictly confidential. Data will be used in the BEREC documents which will be published only in anonymised or aggregated form and it will not be possible to draw conclusions on the data of individual companies.


Return of the questionnaire: Please send the completed questionnaire to the following BEREC e-mail address by 31 May 2024 at the latest: VHCN@distro.berec.europa.eu

[bookmark: _Hlk152330897]Questionnaire 
Name of the company:
Country of the company (to which the answers refer to):[footnoteRef:4]  [4:  If your company operates in multiple EU countries, please fill out the questionnaire for each country separately.] 

Contact (email):
(1) [bookmark: _Ref526759979] Do you have a hybrid fibre coax (HFC) network with fibre rolled out up to the building with a deployment (at least pilot use or field trials) of DOCSIS 3.1 or a more advanced access technology (e.g. DOCSIS 4.0) on the in-building coax network (Yes/No)? 
If the answer to question (1) is “No”, it is not necessary to fill in this questionnaire.

(2) [bookmark: _Ref525893845][bookmark: _Ref6503777][bookmark: _Hlk150935259][bookmark: _Ref151560845] What is the achievable end-user QoS (see Box 1 below) in your hybrid fibre coax (HFC) network with fibre to the multi-dwelling building and the deployment of the most advanced access technology (e.g. DOCSIS 3.1[footnoteRef:5] or DOCSIS 4.0) on the in-building coax network with regard to the parameters a) to g) below (see next page)? [5:  Or a combination of DOCSIS 3.1 and DOCSIS 3.0] 

Please answer this question for two scenarios under the following conditions:
	Scenario 1 (current situation)
	Scenario 2 (pilot deployment/field trial)

	(i) [bookmark: _Ref157079690](i) Under usual peak-time[footnoteRef:6] conditions;  [6:  The peak-time is the time of the day with a typical duration of one hour where the network load usually has its maximum.] 


	(ii) 	For the service with the highest data rate (down+up) as currently provided in your HFC network (based on fibre to the multi-dwelling building and the most advanced access technology on the in-building coax network)
	(ii) For the service with the highest data rate (down+up) based on the most advanced access technology (e.g. DOCSIS 3.11 or DOCSIS 4.0) deployed in a pilot deployment or a field trial in your HFC network (provided to the end-users which are currently subscribed to the service with the highest data rate from scenario 1).[footnoteRef:7] [7:  Please assume that the end-users which use the service with the highest data rate currently provided in your network (scenario 1) now get the service with the highest data rate of the pilot deployment or field trial (scenario 2) instead. ] 


	(iii) The other services are provided with the same end-user QoS as it is currently the case.

	(iv) Limitations of the end-user QoS caused by the CPE[footnoteRef:8] should not be taken into account. [8:  Customer premises equipment] 




Please provide estimated[footnoteRef:9] values of the achievable end-user QoS in peak-time6 and since it depends on the circumstances of the individual end-users (e.g. length of the coax cable, coax quality) provide typical values (e.g. mean, range, no ‘up to’ values). Please provide such values for the following QoS parameters (see also Box 2 below):  [9:  Estimations based on your experiences with the most advanced DOCSIS technology e.g. data from measurements, simulations or calculations.] 

	QoS parameter
	Scenario 1
Current situation
	Scenario 2
Pilot deployment/
Field trial

	a) [bookmark: _Ref7103652][bookmark: _Ref6307894]Downlink data rate[footnoteRef:10] (Mbps)?  [10:  Please provide, if possible, the data rate of the transport layer protocol payload or otherwise specify the OSI layer to which the data rate refers to and whether it refers to payload or gross bitrate.] 

	
	

	b) Uplink data rate9 (Mbps)?
	
	

	c) IP packet error ratio (Y.1540) (%)?
	
	

	d) IP packet loss ratio (Y.1540) (%)?
	
	

	e) [bookmark: _Ref7020880]Round-trip IP packet delay (RFC 2681) (ms)?
	
	

	f) [bookmark: _Ref7020884]IP packet delay variation (RFC 3393) (ms)?
	
	

	g) [bookmark: _Ref7103654]IP service availability (Y.1540) (% per year)?
	
	


Box 1: Note to the “achievable end-user QoS”:[footnoteRef:11] [11:  Please note that conditions (i)-(iv) listed above have to be fulfilled cumulatively.] 

[bookmark: _Hlk150958010]The “achievable data rate” is the data rate which an end-user would typically measure with an internet speed test during peak-time6 in case of conditions (i) to (iv) listed above. The “achievable data rate” is not the total capacity (data rate) of the DOCSIS technology and it is also not the average data rate of the real end-user traffic in the network during peak-time,6 which depends on how end-users use their service.

Box 2: Note to the QoS parameters:
[bookmark: _Ref6485472] - The QoS parameters should be provided for the path from the end-user to the first point in the network where the traffic of the end-user services is handed over to other public networks (e.g. nearest peering point)[footnoteRef:12] and in case of round-trip parameters back to the end-user.  [12:  If this is not possible, then QoS parameter values between end-user and a centralised system are also possible. In this case, please provide information on this centralised system.] 

 - In case of the one-way parameters c), d), f) and g) the values should be as much as possible representative for both downlink and uplink. If this is not possible, then please provide the values separately for downlink and uplink.
 - In case values cannot be provided for a certain QoS parameter, please provide values for a comparable QoS parameter and information on that parameter in particular the standard on which it is based on.



(3) [bookmark: _Ref525893911][bookmark: _Ref530080153][bookmark: _Ref534708544]Parameters underlying your answers to question (2):

a) [bookmark: _Ref524520826][bookmark: _Ref525742439]On which access technology are your answers to question (2) based (please report separately for downlink and uplink, if the answer differs):

	
	Scenario 1
	Scenario 2

	(i) DOCSIS 4.0 (Yes/No)?
	
	

	(ii) DOCSIS 3.1 (Yes/No)?
	
	

	(iii) A combination of DOCSIS technologies (e.g. DOCSIS 3.1 and 3.0) (Yes/No)?
If Yes, which DOCSIS technologies?
	
	

	(iv) Other access technology (Yes/No)?
If Yes, which access technology?
	

	




b) [bookmark: _Ref151561907]How large is the total DOCSIS spectrum usage (in MHz) on which your answers to question (2) are based (please see footnote 13):[footnoteRef:13] [13:  The total DOCSIS spectrum usage (in MHz) on which your answers to questions (2) are based (down/up) is the number of channels used for the DOCSIS technology (down/up) multiplied by the channel width of the DOCSIS technology (down/up). For example, if the DOCSIS technology uses two channels of 192 MHz in downstream direction, the total DOCSIS spectrum in downlink direction is 394 MHz (=2x192 MHz). In case your answers to question (2) are based on a combination of DOCSIS technologies (e.g. DOCSIS 3.1 and DOCSIS 3.0), the total DOCSIS spectrum usage (in MHz) is the sum of the total spectrum (down/up) usage of each DOCSIS technology.] 


	
	Scenario 1
	Scenario 2

	In downstream direction?
	
	

	In upstream direction?
	
	



c) On which QAM[footnoteRef:14] modulation (e.g. 256 QAM, 4096 QAM) are your answers to question (2) based (if your answers to questions (2) are based on a combination of DOCSIS technologies, e.g. DOCSIS 3.1 and DOCSIS 3.0, please provide the QAM modulation for each DOCSIS technology separately): [14:  Quadrature Amplitude Modulation] 


	
	Scenario 1
	Scenario 2

	In downstream direction?
	
	

	In upstream direction?
	
	



d) On how many end-users per multi-dwelling building (on average) to whom a service is provided are your answers to question (2) based?

e) On how many end-users in the multi-dwelling building (on average) who share the same coax resources are your answers to question (2) based?

f) [bookmark: _Ref524523569]On what typical (e.g. mean) length of the coax cable (between optical access node[footnoteRef:15] and end-user) are your answers to question (2) based?  [15:  The optical access node is the node where the fibre-based network ends and the coax-based access network begins (seen in downstream direction).] 


g) What is the average distance between end-user and the first point in the network where the traffic of the end-user services is handed over to other public networks (see note to the QoS parameters above)?[footnoteRef:16] [16:  If you provided QoS parameter values between the end-user and a centralised system (see footnote 5), then provide here the information on the average distance between end-user and the centralised system.] 


h) On what IP packet size are your answers to questions (2)e) and (2)f) based:
(i) Round-trip IP packet delay (RFC 2681)?
(ii) IP packet delay variation (RFC 3393)?

i) [bookmark: _Ref524527851]On which other relevant parameters are your answers to question (2) based?

(4) What is the highest advertised data rate currently offered to end-users based on coax access:
a) In downstream direction?
b) In upstream direction? 

(5) What is the status of the deployment of the technology according to question (3)a):
a) Field trials (Yes/No)?
b) Pilot deployment(s) (Yes/No)?
c) Regular operation (Yes/No)?

(6) [bookmark: _Hlk151570472]Since when the technology according to question (3)a) has been deployed in your network?

(7) [bookmark: _Ref528673728][bookmark: _Hlk151570498]How many end-users are currently provided with services based on the technology according to question (3)a)?
a) =< 1000 ?
b) > 1,000 – 10,000 ?
c) > 10,000 – 100,000 ?
d) > 100,000 ?
[bookmark: _Toc6337427][bookmark: _Toc6337428][bookmark: _Toc6337429][bookmark: _Toc6337430][bookmark: _Toc6337431][bookmark: _Toc6337432][bookmark: _Toc6337433][bookmark: _Toc6337434][bookmark: _Toc6337435][bookmark: _Toc6337436][bookmark: _Toc6337437][bookmark: _Toc6337438][bookmark: _Toc6337439][bookmark: _Toc6337440][bookmark: _Toc6337441][bookmark: _Toc6337442][bookmark: _Toc6337443][bookmark: _Toc6337444][bookmark: _Toc6337445][bookmark: _Toc6337446][bookmark: _Toc6337448][bookmark: _Toc6337449][bookmark: _Toc6337450][bookmark: _Toc6337451][bookmark: _Toc6337452][bookmark: _Toc6337453][bookmark: _Toc6337454][bookmark: _Toc6337455][bookmark: _Toc6337456][bookmark: _Toc6337457][bookmark: _Toc6337458][bookmark: _Toc6337459][bookmark: _Toc6337460][bookmark: _Toc6337461][bookmark: _Toc6337462][bookmark: _Toc6337463][bookmark: _Toc6337464][bookmark: _Toc6337465][bookmark: _Toc6337466][bookmark: _Toc6337467][bookmark: _Toc6337468][bookmark: _Toc6337471][bookmark: _Toc6337472][bookmark: _Toc6337473][bookmark: _Toc6337474][bookmark: _Toc6337475][bookmark: _Toc6337476][bookmark: _Toc6337477][bookmark: _Toc6337478][bookmark: _Toc6337479][bookmark: _Toc6337480][bookmark: _Toc6337481][bookmark: _Toc6337482][bookmark: _Toc6337483][bookmark: _Toc6337484][bookmark: _Toc6337485][bookmark: _Toc6337486][bookmark: _Toc6337487][bookmark: _Toc6337488][bookmark: _Toc6337489][bookmark: _Toc6337490][bookmark: _Toc6337491][bookmark: _Toc6337492][bookmark: _Toc6337493][bookmark: _Toc6337494][bookmark: _Toc6337495][bookmark: _Toc6337496][bookmark: _Toc6337497][bookmark: _Toc6337499][bookmark: _Toc6337500][bookmark: _Toc6337501][bookmark: _Toc6337502][bookmark: _Toc6337503][bookmark: _Toc6337504][bookmark: _Toc6337505][bookmark: _Toc6337506][bookmark: _Toc6337507][bookmark: _Toc6337508][bookmark: _Toc6337509][bookmark: _Toc6337510][bookmark: _Toc6337511][bookmark: _Toc6337512][bookmark: _Toc6337513][bookmark: _Toc6337514][bookmark: _Toc6337515][bookmark: _Toc6337516][bookmark: _Toc6337517][bookmark: _Toc6337518][bookmark: _Toc6337519][bookmark: _Toc6337520][bookmark: _Toc6337521][bookmark: _Toc6337522][bookmark: _Toc6337523][bookmark: _Toc6337524][bookmark: _Toc6337525]
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