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Potential Requirements

10.1
General
This technical report has described use cases and potential requirements for maritime communication services to be supported over 3GPP system. Proposed potential requirements are consolidated as follows.
-
Consolidated potential requirements on 3GPP enabling technologies available by 3GPP Release 16 specifications

-
Consolidated potential requirements from ongoing 3GPP Release Stage 1 works for other vertical domains
10.2
Consolidation of potential requirements

10.2.1
Potential requirements on 3GPP enabling technologies available by 3GPP Release 16 specifications
This section consolidates potential requirements proposed to enable existing 3GPP enabling technologies or additional 3GPP enabling technologies that are under standardization and are expected to be specified in 3GPP Release 16 specifications for 5G to be applicable to the support of maritime communication services over 3GPP system.
The maritime domain has the radio communication environment that 3GPP hasn’t considered in details, which means that maritime related issues and features were not in the scope of 3GPP standardisation and some of existing 3GPP enabling technologies or solutions are not able to fully support the optimised performances required by the maritime domain in a way that has been guaranteed for on-land communication.
However, the consolidated potential requirements described in this section do not mandate any optimisation work to make existing 3GPP enabling technologies applicable to the maritime communication services over 3GPP system in an optimised way for maritime domain in 3GPP Release 16 specifications.
[PR-9.1.2-1] Existing requirements for legacy (i.e. pre Rel-16) mobile services accessible by mobile users over 3GPP systems shall be supported for maritime communication services.
NOTE1:
Example of legacy mobile services are mobile internet access, real time audio and video streaming for transmission and reception, TV broadcast and multicast services, SMS, MMS, voice call and video call etc.

NOTE2:
Some of existing 3GPP enabling technologies that satisfy these requirements may not be able to fully support the optimised performances required by the maritime domain in a way that has been guaranteed for on-land communication.
[PR-9.2.2-1] Requirements for machine type communication such as eMTC and NB-IoT features over 3GPP systems shall be supported for maritime communication services.
NOTE1:
Features for machine type communication are what has been specified in 3GPP specifications from 3GPP Release 13 onwards and what are expected to be specified in 3GPP Release 15 or Release 16 for 5G.
NOTE2:
Some of existing 3GPP enabling technologies that satisfy these requirements may not be able to fully support the optimised performances required by the maritime domain in a way that has been guaranteed for on-land communication.

10.2.2
Potential requirements from 3GPP Release 16 Stage 1 works for other vertical domains
This section consolidates potential requirements proposed by other ongoing 3GPP Release 16 Stage 1 works that has been under standardisation triggered for other vertical domains and can be also applicable to the support of the maritime communication services over 5G system because of the similarity of use cases.
[PR-7.6.6-1] Potential requirements described in 3GPP TS 22.268 shall be supported for Warning Notifications to be broadcast to PWS-UEs or ePWS-UEs that support maritime communication services.
[PR-5.x.2-1] Potential requirements described in 3GPP TR 22.872 [a] shall be supported for the maritime communication services over 5G system.

NOTE:
3GPP TR 22.872 can be replaced by the 3GPP specification once the normative work related to FS_HYPOS is completed to be specified.
[PR-5.x.2-1] Potential requirements described in 3GPP TR 22.822 [b] shall be supported for the maritime communication services over 5G system.

NOTE:
3GPP TR 22.822 can be replaced by the 3GPP specification once the normative work related to FS_5GSAT is completed to be specified.
[PR-5.x.2-1] Potential requirements described in 3GPP TR 22.821 [c] shall be supported for the maritime communication services over 5G system.

NOTE:
3GPP TR 22.821 can be replaced by the 3GPP specification once the normative work related to FS_5GLAN is completed to be specified.
10.2.3
Potential requirements for the commercial usage of maritime communication services over 3GPP system
This section consolidates potential requirements proposed for the commercial usage of maritime communication services over 3GPP system.
[PR-5.1.6-1] 3GPP system shall support the extreme long range coverage at sea (up to 100 km).

[PR-5.1.6-2] 3GPP system shall provide a mechanism to establish and keep a 3GPP network connection for UEs on the vessel when UEs are to be connected to 3GPP system via an indirect network connection or when there is any UE constraint on the uplink transmission capability at sea.

[PR-5.1.6-3] Downlink video streaming service shall be accessible by the direct network connection or the indirect network connection for users at sea.
NOTE:
The service continuity between in direct network connection and in indirect network connection is not supported at sea or in a vessel in 3GPP Release 16 specifications.
[PR-5.x.6-1] A UE shall carry out the network reselection based on home operator policy in case of the transition from IOPS mode (i.e. out of 3GPP network coverage) to the network connected mode (i.e. in 3GPP network coverage).
[PR-6.1.6-1] 3GPP network shall transmit wake up message to UE for activating 

[PR-6.1.6-2] UE shall transmit automatic maritime emergency request with location information and heartbeat information of the UE at the sea to maritime rescue coordination centre. The 3GPP system shall support to transmit manual maritime emergency request to maritime rescue coordination centre.
[PR-6.1.6-3] The network shall support the maritime emergency agency to transmit the list of users who need to be rescued with the vital information (e.g. heartbeat, user’s location) to a MCX UE in the patrol craft.

[PR-6.1.6-4] The 3GPP system shall support moving UE (e.g. drone) to operate in relay mode for UEs that are out of 3GPP network coverage.

[PR-6.2.6-1] 3GPP system shall provide a means of mapping a representative UE (e.g. a UE whose identity is related to vessel identity or one of UEs attached to containers) with all UEs attached to containers and products packed into containers to enable a representative UE to carry out the mobility management procedure instead of all of those UEs.
NOTE:
A representative UE may be selected by the network based on the strength of the radio signal transmitted by all of UEs attached to containers.
 [PR-6.2.6-2] 3GPP system shall provide a mechanism of making the mobility management of UEs attached to containers and products packed into containers off during the voyage once they are loaded to the vessel and they are connected to 3GPP system via indirect network connection.

[PR-6.3.6-1] For maritime usage, off-network use of MCX Services shall be supported.
[PR-6.3.6-2] The communication coverage between vessels for the push of the location information is [15 km] in case of non-SOLAS vessels.

NOTE 1:
The KPI of the communication coverage between vessels for the push of the location information will be further analysed and may be revised during the normative work.

NOTE 2:
The KPI of the communication coverage between vessels for the voice call or group call may be smaller than for the push of the location information.

NOTE 3:
As an example, Korean coastal guards have the requirement that the communication coverage between a large vessel (e.g. a carrier ship) and a speedboat shall be supported by 7.5 km as a minimum value.
[PR-6.4.6-1] 3GPP system shall provide a means of mapping the location information of each cabin in a vessel with the location information of a corresponding small cell deployed in each cabin so that the location information of devices that is in a cabin is identifiable based on the location information of a small cell deployed in that cabin.

[PR-6.4.6-2] 3GPP system shall provide a mechanism of multicasting or broadcasting the information received from IoT device via a small cell to devices of shipboard users via only small cells deployed in cabins where there are shipboard users.
10.2.4
Potential requirements for the maritime safety and the maritime traffic management
This section consolidates potential requirements proposed for maritime safety and maritime traffic management. Potential requirements related to IMO MSPs except for coastal and local warning service, pilotage service, tugs service and communication service for search and rescue are not introduced in this Technical Report because of the following reason.
-
IMO/IHO HGDM group is under the development of the guideline on IMO MSP till September 2018 and the guideline on IMO MSP developed by IMO/IHO HGDM group is planned to be reported to IMO NCSR#6 that is supposed to be held in March 2019. Then, IMO MSC#101 that is supposed to be held in June 2019 is planned to make a decision on the guideline of IMO MSP based on the report from IMO NSCR#6. Considering the status of IMO standardisation [4][5], it is not possible to receive the detailed guidance on this IMO MSP before the standardisation of this Technical Report is completed.
In addition, potential requirements specified for coastal and local warning service, pilotage service, tugs service and communication service for search and rescue may be part of potential requirements required to fully support those services over 3GPP system. Therefore, requirements are expected to be further developed afterwards in order to fully support those services over 3GPP system.
Some of consolidated potential requirements described in this section can be applied for the commercial maritime communication services as well as the maritime safety and the maritime traffic management because such potential requirements are related to fundamental enabling technologies that need to support any maritime communication services.
[PR-7.2.6-1] A UE shall transmit the maritime emergency request with the location information of the UE at sea to the mission critical organisation (e.g. maritime rescue co-ordination centre) when the UE transmits the maritime emergency request via the indirect network connection.

[PR-7.2.6-2] The 3GPP network shall transmit the maritime notification message including the user’s location information extracted from the maritime emergency request and optionally emergency event information to inform.

[PR-7.2.6-3] An MCX UE shall receive the maritime notification message transmitted from the mission critical organisation over 3GPP system and an MCX UE may receive the maritime notification message transmitted from the mission critical organisation via the indirect network connection provided by the relay UE connecting to 3GPP system.

[PR-7.2.6-4] A UE at sea may receive the maritime notification message transmitted from the mission critical organisation over 3GPP system.

[PR-7.2.6-5] The MCX UE shall transmit the maritime response message including the location information of the authority (e.g. the location of the patrol boat of the coast guard) at sea to the mission critical organization over 3GPP system.

[PR-7.2.6-6] 3GPP system shall support the capability of transmitting vessel’s location information used in the legacy maritime communication in case there is any equipment providing such location information inside the vessel.
NOTE:
MCVideo service and MCData service is not accessible by the indirect network connection provided by the relay UE for the communication between the coast guard of the patrol boat and a doctor in a health organisation to support the tele-medical service in 3GPP Release 16 specifications.
[PR-7.3.6-1] 3GPP system shall provide a mechanism of correlating a UE identity with a vessel identity (e.g. a national vessel identification number managed by a national authority or an IMO number that is a unique international vessel identification number consisting of 7-digit number).

[PR-7.3.6-2] The information related to a vessel-dedicated UE’s actual position where the vessel is located and is expected to be located along with a navigational route shall be included in a message sent from a UE in order to request a maritime safety information.

 NOTE:
The example of the information related to a vessel-dedicated UE’s actual position is current position, heading and speed of a vessel and scheduled navigational routes, heading and speed of a vessel.

[PR-7.3.6-3] 3GPP system shall provide a mechanism of notifying a message on coastal and local warnings to a sea area that includes the position, heading and speed of other UEs in the area.

[PR-7.3.6-4] 3GPP system shall provide a mechanism of enabling only the UE that requested a maritime safety information to identify a message notified from an authority in charge of coastal and local warnings.

[PR-7.3.6-5] 3GPP system shall provide a mechanism of enabling all UEs of vessels that are in the coverage of 3GPP system to identify a message broadcast from an authority in charge of coastal and local warnings.

[PR-7.4.6-1] 3GPP system shall provide a mechanism of authenticating a UE transmitting an online request on pilotage service and authorising such a UE to access the pilotage service.

[PR-7.4.6-2] 3GPP system shall provide a mechanism of correlating a UE identity with a vessel identity (e.g. IMO number that is a unique international vessel identification number consisting of 7-digit number).

[PR-7.4.6-3] 3GPP system shall support to transmit the information about the movement of vessels obtained from diverse sensors (e.g. 3D-LiDAR, radar, GPS) in real time.

[PR-7.4.6-4] 3GPP system shall provide a mechanism of synchronising the information used by shipboard users (i.e. a pilot or a shipmaster with pilotage exemption certificate) and shore-based users (e.g. a pilot authority or a pilot organisation and a bridge personnel).

[PR-7.4.6-5] 3GPP system shall support the data rate and the latency that enable a shipboard user not to recognise any gap between the real vessel movement and the vessel movement shown through the pilotage service.

NOTE:
Depending on the size and weight of a vessel, it may cause a large movement of a vessel within a very short time that is difficult to restore to the original status. Very short latency is also as important as the high data rate when transmitting information obtained from sensors such as 3D-LiDAR.
[PR-7.4.6-6] 3GPP system shall support real-time data streaming service.

[PR-7.5.6-1] 3GPP system shall provide a mechanism for tugs service to authenticate and authorise a UE to access the tugs service.

[PR-7.5.6-2] 3GPP system shall support handling of an online request for tugs service from an authorised UE.

[PR-7.5.6-3] 3GPP system shall provide a mechanism of correlating a UE identity with a vessel identity (e.g. IMO number that is a unique international vessel identification number consisting of 7-digit number).

[PR-7.5.6-4] 3GPP system shall provide a mechanism of registering the UEs that are dedicated to tug boats and a vessel moved by tug boats as a group of UEs.

[PR-7.5.6-5] Group communication among a group of UEs that are dedicated to tug boats and a vessel moved by tug boats shall be supported via the direct network connection or via indirect network connection.

NOTE 1:
The example of a relay UE providing the indirect network connection mode is a drone that is regarded as one of UEs or a UE deployed in the highest place of a vessel or one of tug boats where the group communication among a group of UEs is available.
NOTE 2:
Existing concept on direct network connection or indirect network connection may not be applicable to vessel to vessel communication.

NOTE 3:
Either group communication specified by off-network MC services or group communication specified by any commercial services may be used to support the group communication among a group of UEs dedicated to tug boats and a vessel moved by tug boats.
[PR-7.5.6-6] 3GPP system shall support the data rate and the latency that enable shipboard users (e.g. shipmasters of tug boats) to exquisitely coordinate tug boats based on all information available to them (e.g. the information captured from the 3D-LiDAR sensor in real-time during tugs service) while manoeuvring tug boats to move a vessel to the destination.

NOTE:
Depending on the size and weight of a vessel, it may cause a large movement of a vessel within a very short time that is difficult to restore to the original status. Very short latency is also as important as the high data rate when transmitting information obtained from sensors such as 3D-LiDAR.
[PR-7.7.6-1] 3GPP network shall transmit warning message received from maritime authorities to neighbouring ships.
