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1 Contribution Summary
In this paper, we describe the TETRA Standard for public safety communication. In the TETRA system, a relay scenario is considered. We conclude that Rel-10 Relay Node can apply to the TETRA system for evolvement to LTE supporting for public safety.

2 Discussion
At RAN#61 meeting, the proposal in [1] on LTE device-to-device proximity services states an objective for relay scenario below:
“Extend Coverage - In current public safety scenarios equipment fitted to vehicles or backpack type equipment is used to extend the network coverage. The coverage extension works because the relay will be better located to receive a signal and frequently these relays transmit at a higher power…”
“In the UK all Ambulances and many police cars are fitted with relays.”
As we known, UK Home Office currently utilizes Terrestial Trunked Radio (TETRA) system to provide mission-critical communications for public-safety agencies and other government organizations to covers 99% of the land mass and 98% of the population in Great Britain. UK Home Office also decides to use LTE replacing the TETRA system within the next few years.
2.1 TETRA system
The TETRA Standard is a telecommunications standard for Private Mobile Radio (PMR) systems developed by ETSI. TETRA was for use by government agencies, emergency services, rail transportation staff for train radios, transport services and the military to provide public safety and critical communications. In the TETRA-based system, a relay scenario is provided. The TETRA-based system can support TETRA mobile stations to access the TETRA network (in-coverage usage case) or allow TETRA mobile stations in direct communication (in-coverage or out-of-coverage usage case) as depicted in the Figure 1. 
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Figure 1: TETRA relay scenario
In Figure 1, the TETRA repeater can enlarge the direct communication coverage by relaying messages among TETRA mobile stations. The TETRA gateway can enhance the TETRA network coverage by relaying messages between TETRA base station(s) and TETRA mobile stations. Based on the discussion in SA2 [2], relay scenarios are also considered in the LTE-based public safety system. For relay scenarios in [2], the TETRA repeater can support partial feature of the UE-to-UE relay scenario for coverage extension among TETRA mobile stations. The TETRA gateway can support partial feature of the UE-to-Network relay scenario depicted in [1] to provide infrastructure coverage.
Besides, there are two basic services for the TETRA repeater and the TETRA gateway in the TETRA standards:
(a) Show data service (SDS)
(b) Paging service
Teleservices in the TETRA-based system covers voice communications services. Both the TETRA repeater and the TETRA gateway provide call service for TETRA mobile stations. Also, the TETRA repeater and the TETRA gateway utilize SDS service to deliver data messages for TETRA mobile stations. The TETRA system utilizes TETRA gateway to forward the paging information from the TETRA network toward TETRA mobile stations.
2.2 LTE system
Although TETRA-based system is a narrowband data service, for significant large planned event, to serve a huge group size up to 300 to 400 TETRA mobile stations for the TETRA mission-critical voice network in Great Britain is necessary. UE under infrastructure coverage can play a role of relay to transfer data between the infrastructure and other public safety UE(s) during RAN2 discussion. However, to support large user numbers by the UE-based public safety relay only is not enough. To handle additional numbers to the certain event area, the existing Rel-10 RN will be a feasible solution to enhance capacity in the LTE-based TETRA system. In public safety usage case, the Rel-10 RN can support TETRA relay scenarios and features as depicted in the Table 1.
	TETRA system
	LTE system

	Relay scenario 


	TETRA repeater mode
	The Rel-10 RN can support relay scenario of the TETRA repeater mode. The Rel-10 RN allows UE(s) under relay’s coverage to communicate with each other

	
	TETRA gateway mode
	The Rel-10 RN can support relay scenario of the TETRA gateway mode. The Rel-10 RN allows its UE(s) to obtain infrastructure support.

	Feature 
	Show data service
	The Rel-10 RN can establish bear connections to transfer data messages among UE(s). Also, the Rel-10 RN can establish bear connections to transfer data messages from the core network to UE(s).

	
	Page service
	The Rel-10 RN can support paging functionary to forward paging information from the core network to UE(s).

	Scalability
	Large group size
	The Rel-10 RN can provide eNB-level scalability. The Rel-10 RN can help DeNB support the large group size.


Table 1: TETRA v.s. LTE system
Meanwhile, the Rel-10 RN can supply reliable eNB-level security for mission-critical communication. To utilize Rel-10 RN supporting relay scenarios in the LTE-based TETRA system can allow UE(s) using Uu interface to obtain public safety service without waiting for new D2D interface ready and also utilize most of the existing mechanism for DeNB to support relay functionality. These two advantages expedite to realize public safety service from the current TETRA system to the LTE system within years.
3 Conclusion and Proposal
In this paper, we presented relay scenarios for public safety communication. We find that the Rel-10 RN can support relay scenarios in the TETRA system and provide legacy UE(s) with public safety features as mentioned in the TETRA system. We suggest agreeing on the following:
Proposal: Rel-10 RN can be adopted to support public safety service in the LTE-based TETRA system.
4 Reference
[1]. RP-13177, “Agreements from TSG RAN on work on Public Safety related use cases in Release 12,” Vodafone, US Department of Commerce, UK Home Office, Motorola Solutions, General Dynamics Broadband UK, Telefonica, Ericsson, NSN, Alcatel-Lucent
[2]. TR 23.703, “Study on architecture enhancements to support Proximity Services (ProSe)”, V0.4.0 (2013-06)

1/3


[image: image1]