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Deployment Enablers
Ensure the project maximises its impact and takes a detailed look on technical, 

cooperation, business, standardization and policy/regulatory recommendations
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Our work at a glance

Provide recommendations and deployment options for the proposed 
technologies

Challenges/Recommendations for deployment and roll-out
Focuses on technical issues
Provided a micro (project-specific) and macro (ecosystem-specific) view of 
challenges and recommendations
Provided prioritisation of recommendations based on utility, cost and ranking of 
the criticality of the challenges (performed through stakeholder inputs)

Foster the adoption of innovative business models for 5G-enabled 
CCAM

Explain value chain created by the *project user stories
Provide tentative business plans
Provide customer exploration maps

ES-PT Final Event, 13-14 Sept 2022.
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Our work at a glance

Contribute to the relevant standardisation bodies and spectrum 
allocation bodies

Monitor partner inputs to standardisation bodies
Explore standardisation gaps
Explore issues of spectrum availability and capacity

Provide recommendations to policy makers for the adoption of 5G-
MOBIX solutions 

Explore regulatory and policy ecosystem
Explore cooperation issues among stakeholders
Provide challenges and recommendations across the value chain

Deployment study & ICT-18 Deployment Metastudy
Additional activities mandated by the EC

Various dissemination and exploitation activities

ES-PT Final Event, 13-14 Sept 2022.
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Initial recommendations

ID  Issue name  Recommendations 

L1 
Lack of unified regulation 
about traffic rules 

 Identification and development of legal instruments, additional to those related to 
spectrum management, that are necessary to provide an appropriate and flexible 
legal framework that provides the legal certainty required to encourage and 
facilitate the investments necessary for the deployment of 5G infrastructure and 
technologies. 

 Define requirements and potential needs for the adaptation of traffic rules is 
needed.  Agreed safety standards for highly automated driving systems to operate 
and function on public roads. 

 Develop different design strategies depending on road type, ODD, vehicle type etc.  

 Enable the transition in the most efficient and cost-effective manner for physical 
infrastructure (markings, road signs, layout, road condition, etc.) and digital 
infrastructure. 

L2 
Liability of MEC applications 
for CCAM 

 Under discussion 

L3 
Responsibility of Vehicle 
Control 

 With a regulation, collision avoidance or mitigation related manoeuvre 
responsibilities can be separated between vehicle controller and remote centres 

L4 
Consideration of constraints 
related to 5G/EMF emission 
limits 

 See L7. 

L5 
Networks densification 
implications for regulation 

 Under discussion 

L6 
 Lengthy engagement and 
procurement exercises 

 Under discussion 

L7 
Human exposure to 
radiofrequency 
electromagnetic fields (EMF) 

 Where new antennae are added, all regular steps should be taken during the 
deployment phase to respond to any public concern. 

 Important to include national authorities at an early stage in establishing how 5G 
can be deployed and activated – and how compliance with national limits can best 
be assessed and met. This has already proved difficult in countries where exposure 
limits are more restrictive than those recommended by the World Health 
Organization (WHO), based on the ICNIRP RF-EMF exposure guidelines. 

L8 

Wireless operators may not 
have the right to install small 
cell or radio apparatus onto 
street furniture such as 
lampposts 

 Policymakers that offer streamlined and flexible regulatory processes stand to 
benefit the most from the innovation and economic growth that 5G will bring. 

L9 Net neutrality  Under discussion. 

L10 
Not optimized access to 
spectrum 

 Access to localised spectrum is more likely to drive the successful deployment of 5G 
in different areas, however there is a need to ensure that all 5G networks are 
compatible with localised solutions. Related to this it will be key to get a more 
virtualised and distributed infrastructure after the initial rollout in main cities. 

L11 

Approval by regulatory 
authorities 
Harmonized regulatory 
framework for CCAM 
application within the EU 

 A regulatory framework for 5G CCAM applications should be defined and 
harmonized at least on a European level - ideally worldwide.   

 

ID  Issue name Recommendations 

DEP1 
Tools or services to 
support the deployment 
of 5G antennas 

 Using artificial intelligence and optimization techniques has the potential to lead to 
5G antenna deployment recommendation tools. The development of these decision 
support tools could be done using road and network traffic simulators. 

DEP2 
Availability of 5G NR 
equipment 

 Expected to be solved in the medium term 

DEP3 5G NR deployment  Expected to be solved in the medium term 

DEP4 
Adoption of OBU 
equipment and comm. 
services 

  

DEP5 
Availability of 5G NR 
simulation tools 

 Continue updating simulation tools such as NS3 or Omnet++ 

DEP6 
Resource migration 
solutions 

 Holistic architecture offering edge capabilities across MNOs, countries and 
network/security domains 

DEP7 
Orchestration and 
allocation of resources in 
mobile scenarios 

 Holistic and/or distributed architecture coping with mobility, security and QoS 
required in CCAM 

DEP8 
Low latency, Jitter, 
Packet Loss on 
Communication path 

 Dedicated Direct data network between operators to be used as alternative to 
conventional inter-operator data exchange model is needed. 

DEP9 

Network densification 
implications for 
communications 
infrastructure 

 Extend the 5G NR networks in order to support 5G new sites. 

DEP10 
Network densification 
implications for MNOs 

 Agreements between MNOs for sharing and reusing telecommunication physical 
infrastructure may be beneficial for all the parts involved: less sites to be deployed 
for each MNO (save costs). 

DEP11 
Possible interference 
with current automotive 
radars 

 Automotive radars could finally abandon 24-GHz band and be restricted to 77-81 
GHz band. Otherwise, a study would need to be done on the possibility to limit the 
power level from the 5G antenna in nearby roads. 

DEP12 Fibre backhaul 

 Where it is not cost effective to deploy fibre backhaul, operators should consider 
wireless backhaul technologies. A portfolio of wireless technologies including PMP, 
mmWave and satellite should be considered in addition to fibre where this is the 
case. 

 Policymakers may consider removing tax burdens to reduce investment cost 
associated with fibre in order to facilitate the deployment of 5G networks. 

 Local authorities may consider agreeing upon standardized wayleave agreements 
to reduce the cost and time of deploying fibre networks. 

 Infrastructure sharing: Commercially led network-sharing agreements are preferred 
by most NRAs and seem to have gained significant market traction. These can speed 
up the deployment and reduce costs for 5G networks where network sharing ranges 
across mobile infrastructure as well as fibre. 

DEP13 Lane markings 

 Road works need to be managed in a harmonised and rather standardized manner 
with regard to the markings, management processes and digital information. 

 Standardisation of road signs (physical and digital) and road markings in the EU. 

 To facilitate automated driving also on snowy and icy roads, winter maintenance 
and especially snow removal and de-icing need to be enhanced in countries and 
regions with frequent occurrence of ice and snow on roads. 

DEP14 
Difficulties for testing in 
real conditions 

 Initial tests based on simulations or on closed areas until technology gets mature 
enough. 

DEP15 Maturity of 5G 
 Test functionality and KPIs in a phase approach as 5G technology evolves and new 

deployments are available. 

DEP16 

Complexity of multi-
stakeholder involvement 
in E2E management of 
virtual resources. 

 Development of the performance monitoring and management components for 
E2E scenarios. 

ID  Issue name Recommendations 

DQ-V1 

Quality of (Sensor) Data: 

 Verify sensor calibration 

chain 

 Monitor sensor health 

 ASIL protection of 

vehicle data 

 Signing sensors with Digital Calibration Certificates as currently developed in 

the GEMIMEG project (https://www.gemimeg.ptb.de/) Enforcing the use of 

Automotive Safety Integrity Level (ASIL) for safety-critical shared data. 

DQ-V2 

Traceability: 

 Monitor and weigh 

quality of data 

 Statistical analysis 

conforms with GDPR 

 

 GDPR conform tracing of road users to statistically assess the quality of shared 

data. 

DQ-V3 
Validity: 

 Life cycle of shared data 
 Assign a time-to-live for all communicated data. 

DQ-V4 

Validity: 

 Mitigation of race 

conditions 

 In the case of such a race condition, we choose the conservative/safety 

prioritizing option. 

DQ-V5 Right level of information 

 It is essential to Improve reliability of static maps. 

 Improve reliability levels of in-vehicle systems and components as an element of 

accident avoidance. 

 Define and harmonise, at the EU-level, Operational Domains to ensure real-time 

decision-making for safe and secure CCAM for all types of traffic situations and 

roads. 

 Ensure interoperability of systems and services provided by the different actors 

(vehicles, infrastructure, road users, road/fleet operators, public authorities, 

etc.), develop standardised C-ITS messages and message sets (e.g. for 

manoeuvres) and test EU-wide interoperability and compatibility. 

 Develop a harmonised approach for data sharing based on open and 

interoperable programming interfaces (APIs) and access control by defined user 

rights. 

 Provide a complete and secure system architecture that complies with privacy, 

data security and cybersecurity requirements while allowing access to in-vehicle 

real-time data and resources, on-board and remotely, as needed. 

 

ID  Issue name Recommendations 

DPM1 

Data Barriers: 

 Combatting GDPR 
fragmentation 

 Combined use of AI, 
automation and responsible 
analytics 

 Standardised data access, use 
of open data and ensuring data 
quality 

 The organisation of CCAM data pilots is a necessary step towards achieving 
interoperability and combatting GDPR fragmentation (i.e. the disparities in the 
level of compliance among actors). Big data pilots focusing specifically in 
CCAM/5G use cases should answer a lot of questions regarding:  

 The types of data formats preferred among actors and the level of 
interoperability 

 The types of data collected and their usefulness in training AI models. 

 The modalities for data sharing and need for anonymisation 
 

DPM2 

Responsible AI: 

 The impact of using AI for data 
analysis needs to be 
determined 

 Data quality needs to be 
assured 

 Accountability & Transparency  

 Recent efforts by the government of Canada have focused on defining a 
methodology for “Algorithmic Impact Assessment” for AI products. A similar 
effort could be undertaken where ethical specifications are provided for AI 
algorithms and rigorous testing can provide insight on unwanted bias in AI 
algorithm results. Seeing as the need for training data is a major concern in the 
development and testing of AI algorithms, any future CCAM data pilots should 
also address Responsible AI. 

DPM3 

Open Data Sharing: 

 Standardised data access, use 
of open data and ensuring data 
quality 

 Anonymisation on-the-fly 

 Access to a data 
economy/platform. 

 Data Sharing among public 
and private actors. 

 The multitude of sensor and other data coming from CCAM services spells an 
intriguing opportunity to create a data economy where third parties can create 
products and analytics services. However, this means that on-the-fly 
sanitisation and anonymisation of data through big data platforms as “Ethical 
Data Proxies” is a must-have, while common data formats accepted as industry 
standards should be developed. Furthermore, there is a need to improve data 
sharing among Critical Infrastructures (e.g. road operators etc.) that can 
benefit from an “Ethical Data Proxy” approach. 

DPM4 Source platforms  

 The data governance and sharing will be organized through federated 
platforms, which will allow their members to access to relevant data. 

 Well defined framework (policy and regulation) for data ownership and liability 
is needed to encourage the different parties (including services users) to share 
their data. As data sharing has a significant impact on privacy and security, 
policies and rules are needed to ensure appropriate use of the shared data. 

 

ID  Issue name Recommendations 

AI1 V2X Continuity 

 “Fail-safe” strategy for critical applications so that connectivity failures my cause 
accidents of safety issues. 

 Proactive: Known events communication in handover areas. 

 Extrapolation of trajectory of “lost” vehicles. 

AI2 Dynamic QoS Continuity  

AI3 Data Interoperability 

 Defining a “Master ITS centre” to Conflict resolution techniques for DENM/CAM 
messages. 

 Push for standardized data formats / APIs. 

 Translation SW into single format for border areas. 

  3rd party reference clock. 

 Pro-active clock drift compensation based on analytics. 

AI4 Stack Interoperability  Under discussion. 

AI5 Time Interoperability  Under discussion. 

AI6 Accurate Geo-Positioning  Under discussion. 

AI7 Geo-driven Discovery 

 Coordinated geo-distribution mechanisms among network components, RSI and 
MEC between countries. 

 Single digital image of the cross-border environment. 

 Enhanced positioning accuracy via differential GPS and camera/radar relative 
positioning. 

 Proactive pre-allocation of resources in new spectrum 

AI8 
Real-time Multi-tier 
Processing 

 Under discussion. 

AI9 On-demand Processing  Under discussion. 

AI10 Service Specifications  Under discussion. 

AI11 
MNO agreements for edge 
computing 

 Open standards and EC-level agreements to encourage the implementation of MEC 
solutions 

AI12 

State transition between 
MECs, for stateful 
Applications when crossing 
the border 

 Harmonized application level solution needed (ideally following indications from 
ETSI ISG MEC) 

AI13 

KPI measurement 
synchronization across 
different components and 
across neighbouring 5G 
networks 

 Common clock reference, such as GPS timing, might be a solution but it is not always 
possible as low tier/low-cost devices may not be capable for this. 

AI14 
Dependability 
requirements of CCAM 
services 

 Fault-prevention and fault-tolerance mechanisms, for instance redundant 5G 
networks, are typically employed to ensure such high dependability requirements. 
In order to prove the correct operation of the system, fault-injection procedures may 
be employed to shorten the testing and verification period. 

AI15 
Fallback in case of network 
outage 

 Fall-back to 4G or national roaming 

AI16 
Dimensioning of critical 
V2X communications 

 Priority mechanisms in case of congestion of the V2X slice using different classes for 
the most critical communication scenarios. 

AI17 
Quicker network handover 
in cross border scenarios 

 RAN configuration of neighbours between cross border cells should be defined in 
order to reduce interruption time during Handover procedure. Requires 
interconnection (S10 interface) between the Home Operator and the Visited 
Operator. 

AI18 
URLLC V2X traffic 
classification 

 Standardization of CCAM traffic profiles that defined which critical traffic should be 
mapped on URLLC slice and non-critical on eMBB or mMTC slices. 

AI19 
Coordinated V2X Sidelink 
resources amongs 
operators across borders 

 To ensure the continuity of V2X services, not only the frequency bands used need to 
be coordinated, but also the how the Sidelink Resource pools are defined. This could 
be achieved by having one universally coordinated resource pool dedicated in both 
the SIB or the dedicated RRC configuration for cases of potential communication 
with vehicles operated by another mobile operator.  

ID  Issue name Recommendations  

FOBI1 HD Maps updatedness 

 Crowd sourced information from the users currently on the road seems to be one of 

the few options to collect updated information. Requires a very high throughput 

mobile network to stream data to the C-ITS centre and back to the users vehicles 

once processed with the necessary MEC capacity. 

FOBI2 HD maps maintenance 

 Road operators must collaborate detecting map changes and noticing C-ITS 

platforms, so changes are merged in the HD map and vehicles receive the updated 

map. 

FOBI3 
Road infrastructure 

compatibility with CCAM 

 "Connected autonomous ready" roads (or lanes) and infrastructures. (Road new 

design) 

FOBI4 
"Connected autonomous 

ready” infrastructure cost 

 Government subsidized via taxes (toll free roads). 

PPPs financed with tolls/PAYD (pay as you drive). 

FOBI5 Vehicle readiness 

 The vehicle should have a certain version of the firmware and SW, including any 

critical or security update. 

Dedicated infrastructure should be able to check it and reject vehicle connection or 

certain functions if needed. 

FOBI6 
CAD functions revenue 

collection 1 

 Down payment with the vehicle acquisition and lifelong license 

Update fees 

 Subscription 

 Others…? 

FOBI7 
CAD functions revenue 

collection 2 
  Vehicle manufacturarer, OEM, HD maps provider, C-ITS platform, others…? 

 

ID  Issue name Recommendations 

CB 1 

Cybersecurity: 

 SDN/NFV Security as-a-Service 

 AI-powered detection 

 Attestation & Infrastructure trust 

 End-to-end Encryption 

 The security value chain has to be considered at each level of the value 

chain – from vehicle parts up to the transport infrastructure including the 

related services and ensuring the protection of users’ privacy and 

integrity. 

CB 2 Cybersecurity Validation: 

 EU cybersecurity label 

 Validation of security measures (penetration testing) 

 Validation of the effects of security measures (e.g. effects on latency, 

performance of CCAM) 

 CCAM “Cyber Range” 

 

CB 3 
Interoperation of trust and security 
domains 

 Federated approaches, hierarchical EU-level approaches, agreements 

between countries and MNOs. 

 Ensure robustness and redundancy, availability of communication 

channels (network coverage) and a minimum quality of service (QoS) 

especially for higher levels of automation. 

CB 4 Security 

 Upgrade networks with the latest security tools like firewalls and 

distributed denial of service (DDoS) detection to ensure the network is 

protected from malware, intrusions and DDoS attacks so that 5G services 

can be delivered with zero interruption. 

 Include the use of techniques like threat modelling, which allows to map 

out attack vectors and provide the right countermeasures, reinforcing 

the importance of thinking like an attacker in order to stop them. 

 

73 Recommendations:

 Legal

 Deployment

 Data Quality-Validity

 Data Property Management

 Application and interoperability

 Fixed On-Board infrastructure 

 Cybersecurity recommendations

GOLD (macro) recommendations (15)

ES-PT Final Event, 13-14 Sept 2022.
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Example: Prioritisation of x-border issues and 
recommendations

GR-TR ES-PT

ES-PT Final Event, 13-14 Sept 2022.
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Analytical tools 
Customer Exploration Map

With the help of this tool, we 
will be able to see interactions 
among stakeholders, compare 
existing and new proposed 
solutions, what customers like 
and dislikes etc..

Value chain representation & 
Business Model Canvas to 
understand the stakeholder 
ecosystem and business models 
arising from our user stories

ES-PT Final Event, 13-14 Sept 2022.
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Standardisation gaps and spectrum issues

Standardization Gaps

Integration of satellite access in 5G 
Ubiquitous 5G coverage can be enabled by integration of 
non-terrestrial communication capability.

Seamless cross-border roaming in 5G 
A tight integration and exchange of information between
the bordering MNOs is required.

IPv6-based 5G for Connected & 
Automated Mobility

Migration to IPv6 will be required with the proliferating
number of connected devices. How will CAM be affected?

Dynamic Service Discovery and 
Placement in C-V2X Slice for CAM

A service discovery method is explored for establishment
of C-V2X slices.

ETSI ITS Services
Advanced Driving use case design and performance should
be investigated with 5G connectivity. 

ETSI MEC 
The requirements from the ETSI MEC architecture should
be revisited for cross-border settings.
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Policy recommendations

Selected recommendations for 
regulatory authorities

Selected recommendations for policy 
makers 

Vehicle certification/Type approval. Vehicles that rely on 
V2N and V2V communications should be subject to some 
level of certification for the whole vehicle, not just the 
modem component or the OBU.

Target area: CAM 
Timeline: Long 
term

Target area: 5G 
Timeline: Medium 
term 

For CAM services, policy makers have to ensure that 
MNOs provide consisted coverage along relevant routes. 

Coverage cannot be guaranteed 100%, thus mechanisms 
should be designed so that autonomous vehicles 
(different levels of autonomy Regulators 69 may have 
different requirements) are capable of safely coping with 
coverage loss or signal degradation.

Target area: 5G 
Timeline: Long 
term 

Target area: 5G 
Timeline: Medium 
term

There is a need to increase 5G coverage in the 
motorways and other roads where there is no coverage. 
Policy makers need to play a relevant role to improve the 
situation. In any case, the networks deployed need also 
to be commercially viable.

5G is still in its early phases but LTE is mature. The 
recommendation is to foster the deployment of 5G 
networks. 

Target area: 5G 
Timeline: Short 
term 

Target area: CAM 
MNOs, Authorities 
68 Timeline: Short 
term

Prioritization towards the most relevant use cases, 
including the definition of the corresponding 
architectures and validation methods.

The recommendation section of D6.8 provides 18 selected key roles recommendations for policy makers and 
19 for regulatory authorities. For the presentation purpose 3 recommendations from each section were 
selected.



5G-MOBIX Deployment Study
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Geographical scope

~40km section (20km on each side of the border) of 
each of the following five CBCs was assessed as part of 
this study.

ES-PT: Tui/Valenca(Vigo–Porto)

GR-TR: Kipoi/Ipsala(Alexandroupoli–Kesan)

DE-NL: Veldhuizen(Emmerich–Arnhem)

FI-NO: Kilpisjärvi(Skibotn–Muonio)

ES-FR: LePerthus(Figueres–Perpignan)

• Mandated at the initiative of the European Commission

• Scope: Estimate the investment “delta” to provide adequate 5G coverage and capacity on Cross-border Corridors, serving the
needs of advanced CAM

• Undertaken by DETECON Consulting on behalf of 5G-MOBIX after a public RFQ process
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Existing sites in DE-NL, 5G NR 3500 MHz TDD radio 
coverage simulation

Preliminary 
Example 
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Existing and new sites in DE-NL, 5G NR 3500 MHz TDD radio 
coverage simulation

 Existing sites could be upgraded to
5G: 12 on the German side, 2 on the
Netherlands side

 12 new sites were added and
distributed along the road in order to
provide seamless coverage: 8 along
the German stretch of the corridor, 4
along the Netherlands stretch of the
corridor

 Fleet share estimates, vehicle traffic
estimates, CAM requirements

Preliminary 
Example 



Herkese Açık-Public

5,000,0000 7,000,0001,000,000 3,000,000

GR-TR

DE-NL 1,528,135

FI-NO

PT-ES

ES-FR

6,388,300

3,313,800

1,966,080

3,108,600

5G for CAM: Deployment Study Synthesis

Comparing the costs of 5G-MOBIX shows major corridor cost differences. 

0 1,000,000 3,000,000 5,000,000 7,000,000

ES-FR

GR-TR

DE-NL

FI-NO

833,880

PT-ES

2,652,600

1,507,840

1,343,200

661,700

CAPEX new CAPEX upgrade annual OPEX

Deployment cost for the 700MHz scenario, on all corridor

Deployment cost for the 3.5GHz scenario, on all corridor ∆= 𝑅𝐴𝑁𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 − (𝑅𝐴𝑁𝑝𝑙𝑎𝑛𝑛𝑒𝑑 + 𝑅𝐴𝑁𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔)

The costs have been compared considering the 2023 

deployment scenario

Each corridor is 40km, approximately 20km on each side 

For each corridor the deployment planned and obligations have 

been deducted to obtain the investment delta:

Cost varies drastically between corridors showing the impact of:

 Existing infrastructure

 Price differences between countries

 Geographic surroundings

CAPEX new CAPEX upgrade annual OPEX

Future frameworkKey findingsCost comparisonGap analysisStudy comparison 
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Deployment Metastudy Objectives

The overall objective of the metastudy is to compare the three underlying 
studies, consolidate their results, identify methodological and analytical 
gaps

The metastudy reflects the diversity of the three different approaches in 
order to arrive at a consolidated perspective on 5G deployment and related 
investment estimates with respect to the CEF2 Digital deployment. 

The study is available online [pdf]

DETECON was subcontracted by 5G CroCo to perform this task

The three ICT-18 projects, along with DETECON, organised a panel during 
EuCNC 2022 and have submitted a paper to IEEE Future Networks 2022 which 
has been accepted.

https://5g-mobix.com/assets/files/Detecon_5G_CrossBorder_Metastudy.pdf
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Comparative Analysis
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Several issues and cost drivers remain unclear. They can be grouped into three larger 
categories: technical, regulatory and financial gaps. 

5G for CAM: Deployment Study Synthesis

Technical gaps Regulatory gaps Financial gaps

Revenue models for 
CAM services

Potential investment 
in alternative 
technologies

Price Evolution and 
Inflation

Roll-out obligations

Regulatory-legal 
uncertainty

Alignment between 
NRAs 

Unclear CAM 
requirements

Cross-border handovers 
and network 
reselection

Assumption of 
availability of space 
on base station site

Future frameworkKey findingsCost comparisonGap analysisStudy comparison 
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5G for CAM: Deployment Study Synthesis

8.900.000
8.261.180
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EU CEF2 2017 5G MOBIX
(deployment in 2023)
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(deployment in 2023)

5G CROCO
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%

CAPEX in EUR for a high-density deployment per 100km

CAPEX in EUR for a low-density deployment per 100km

The cost comparison has been made between the average case of the three 
deployment studies and the EU CEF2 baseline report.

Average deployment cost for specific corridor per 100km Average deployment cost of all corridors per 100km 

We choose for each of the studies the average of all corridors or 
segments normalized to 100km to compare the results for each density 
scenario and compare it to the cost per 100km estimated in 2017 by the EU 
CEF2 report

We choose for each of the studies a similar geographical corridor or 
segment normalized to 100km to compare the results for each density 
scenario an compare it to the cost per 100km  estimated in 2017 by the EU 
CEF2 report.

Future frameworkKey findingsCost comparisonGap analysisStudy comparison 
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