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5.6
Access

5.6.1
Description

Access to the network defines the means by which the UE connects to the network. This family covers access related use cases including selection of the most appropriate access for user traffic. 
The 3GPP system will enable a large diversity of use cases that need to be supported beyond mobile broadband (e.g., V2V, CIoT, Mission critical communications, etc.). The broad variety of environments and deployments, combined with UE capabilities that allow access to multiple technologies, creates the opportunity to take advantage of this heterogeneous landscape. 
The 3GPP system should have the capability of supporting multiple 3GPP and non-3GPP access networks in order to allow the operator to improve the network efficiency and to provide the best capabilities to end-user. The Network operators should be able to increase the user experience and to exploit the available capacity of the most suitable access network. The selection of the access network can depend on both user and operator criteria. The UE should be able to use the best connection for each application running so that the traffic is routed in optimal manner. This involves the ability to support simultaneous connection to different RATs and/or to different cells within the same RAT, based on the service requirements, traffic characteristics, radio characteristics, and UE’s moving speed. In order to further optimize, the network may offload the traffic related to one RAT or to one RAN node, while other traffic type to/from that same UE is not offloaded. An example is shown in Figure 5.6.1.1 below, where the same UE is initially connected to a different radio access technology depending on the service: 3GPP RAT for voice call and non-3GPP (WLAN) for video. As the UE moves, the connection also changes, and as the non-3GPP connection is unavailable, the voice call is moved to the 3GPP RAT. As the user arrives to the shopping mall, part of the connection (i.e., the video) is locally offloaded to the IP network, which the voice call remains through the macro cell. 
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Figure 5.6.1.1 Example of different types of access simultaneously based on service requirements, radio characteristics and UE velocity

Current core network functions are expected to be deployed nearer the edge and multiple parties may own the network equipment traversed. In these networks, privacy across access networks elements cannot be assumed. In order to enable more flexible deployments, operators should support access and connectivity via less trusted networks. 

It is also desired to be able to offer services provided by a 3GPP network to the UE connected via non-3GPP access. This may require authentication for accessing a non-3GPP network using 3GPP credentials. 
Generally, network areas with UE high density distribution varies with the time, and moving vehicles or crowds. In these hot spots, high date rate and low latency network capabilities in ultra-high connection density should be provided by operators. On-demand networking should be provided by operators to meet this distribution variation.
In order to allow for backwards compatibility and facilitate deployment of higher accuracy position systems the 3GPP system should support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service when available, especially for critical communications such as V2X.
The 3GPP system should be able to provide robust communications in case of natural disasters such as earthquakes, tsunamis, floods, hurricanes, etc. Several types of basic communications (e.g., voice, text messages) are needed by those in the disaster area. Survivors should also be able to signal their location/presence so that they can be found quickly. Efficient network and user terminal energy consumptions are critical in emergency cases. Several days of operation should be supported. And as it might be difficult for each operator to achieve high network availability in some emergency cases, a cooperation among operators may be beneficial. As an example, when a specific operator‘s network becomes out of service in a disaster area, other operators can temporarily provide the communication services for the users of the specific operator in the area until the specific operator network can be recovered.

As the 3GPP network is likely to utilize mmWave for access, it is expected that more base stations are needed to cover the same area covered by legacy 3GPP networks. This would cause higher operational complexity for operators which may be a big burden for the operators in developing countries where power is limited. Technology that maximizes energy efficiency should thus be considered when developing the 3GPP system.
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