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Abstract: This contribution describes the normative requirement on the communication range between vessels in the clause 6 of 3GPP TS 22.119.
1. Background
Network deployment scenarios are one of the different aspects to be taken into account for maritime communication from terrestrial communication in order to provide seamless mobile services within a vessel or at sea. The usage of moving networks, isolated networks or satellite access networks may be more commonly applicable for maritime safety services as compared to general commercial services over 3GPP system because fixed mobile network deployments are used for most terrestrial mobile services.
Following potential requirement was proposed in 3GPP TR 22.819 for the direct communication between vessels that could extend the mobile communication range in maritime communication environment considering that conventional network deployments used so far may not be assumed to be applicable at sea.
[PR-10.2.2-10] The communication range between vessels for the push of the location information shall be [15 km] as minimum in case of non-SOLAS vessels.

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

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

NOTE 3:
As an example, Korean coastal guards require that the minimum communication range between a large vessel (e.g. a carrier ship) and a speedboat is larger than 7.5 km.

NOTE 4:
Location information can be provided based on positioning technologies that are outcomes of HYPOS work.
In addition, IALA provided the feedback on the communication range for direct vessel to vessel communication described in S1-18XXXX as follows.
In terms of ship to ship communications, VHF range is normally considered to be line of sight, noting digital communications has slightly larger range.  For digital communications ranges of 20-30 NM can be expected.  For satellite-based communications, range would be expected to be global, noting specific requirements for polar regions.

The communication range may depend on a number of factors such as the power level transmitted, the height of the antenna, the size of vessels and the particular service scenario. Thus, it may not be easy to provide a single value for the communication range between vessels that is applicable for all maritime service scenarios at sea.
IMO Resolution A.801(19) defined the formula used to calculate the communication range A in nautical miles:

A =  2.5 * (sqrt(H (in metres)) + sqrt(h (in metres))

H is the height of the coast station VHF receiving antenna and h is the height of the ship’s transmitting antenna which is assumed to be 4 meters. For typical values of H, i.e. 50 metres and 100 metres, the communication range is 23 NMs and 30 NMs correspondingly. This formula applies to line-of-sight cases but is not considered adequate for cases where both antenna are at a low level.
2. Proposed requirements
It is proposed to introduce following requirement on the communication range for the direct vessel to vessel communication in the clause 6 of 3GPP TS 22.119.
The minimum communication range between vessels (e.g. non-SOLAS ships) shall be 10 NMs (approximately 2 kilometres) when the height of the antennas deployed in two vessels is 4 metres above sea level. 
NOTE:
A nautical mile (NM) is a unit of measurement used at sea. It is equal to 1852 metres. 

The minimum communication range between SOLAS vessels shall be 20 NMs (approximately 37 kilometres) when the height of the antennas deployed in two vessels is 20 metres above sea level.
3. Proposed texts to be added in 3GPP TS 22.119
6
Requirements of multi-access and seamless mobility

6.1
Seamless mobility
6.1.1
Description
Network deployment scenarios are one of the different aspects to be taken into account for maritime communication from terrestrial communication in order to provide seamless mobile services within a vessel or at sea. The usage of moving networks, isolated networks or satellite access networks may be more commonly applicable for maritime safety services as compared to general commercial services over 3GPP networks because fixed mobile network deployments are used for most terrestrial mobile services.

The communication range may depend on a number of factors such as the power level transmitted, the height of the antenna, the size of vessels and the particular service scenario. Thus, it may not be easy to provide a single value for the communication range between two vessels and a vessel that is applicable for all maritime service scenarios at sea.
6.1.2
Requirements
The minimum communication range between vessels (e.g. non-SOLAS ships) shall be 10 NMs (approximately 2 kilometres) when the height of the antennas deployed in two vessels is 4 metres above sea level. 
NOTE:
A nautical mile (NM) is a unit of measurement used at sea. It is equal to 1852 metres. 
The minimum communication range between SOLAS vessels shall be 20 NMs (approximately 37 kilometres) when the height of the antennas deployed in two vessels is 20 metres above sea level.
