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--- 1st change ---
5.6
Access
5.6.1
Description

Editor’s Note: The following text is based on some of the text taken from sections 5.23, 5.26, 5.27, 5.28, 5.31, & 5.58 of TR 22.891 with minor updates/clarification.
The 5G system has the following characteristics related to access:
1. Multiple Access Support 
Multiple RAT connectivity is beneficial for increasing the throughput and a capability to select which data flow goes over which RAT benefits further. This will require that the UE has full dual radio capability, i.e. can handle both uplink and downlink radio transmissions on both the 5G RAT and the E-UTRA RAT simultaneously. This is expected to be commonly supported by UEs used as e.g. smart phones. Due to the expected large diversity of market segments and type of UEs for the new system, it is also expected that some UEs will target lower complexity segments where single radio capability is preferred.
2. Optimized Connection per Traffic Type
Optimized connection to the specified cell, based on traffic type. When the user is in the coverage area of multiple cells, the best cell for the given application should be used, so that the traffic is routed in optimal manner. Moreover, traffic routing within the network should also be optimized, i.e., some of the traffic may be offloaded locally while other traffic may be routed operator core network.
3. 3GPP/Non-3GPP Access Integration 
The 5G system will connect to multiple non-3GPP and 3GPP access networks in order to allow the operator to improve the efficiency in the exploitation of the network infrastructure and to provide the best capabilities to an end-user. 
The 5G system is expected to support at least mobility between 3GPP and non-3GPP networks with optional service continuity, capability for the UE based on network control to select the access to connect to, simultaneous connection to different accesses, capability to access services provided by a 5G network to the UE connected to a non-3GPP access, authentication for accessing 3GPP network through a non-3GPP access using 3GPP credential, etc. 
4. Access from less trusted networks 
In order to enable more flexible deployments, operators will support access and connectivity via less trusted networks. For example, 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 and the user's identity should be protected.
5. Enhanced access control
In case of disasters, operators need to provide communication services to users. To protect the network from overload, the use of the communication services should be limited by operator’s policy. For this purpose, 3GPP system is expected to support an enhanced access control mechanism.
6. Temporary Service for Users of Other Operators  
3GPP system is expected to support temporary service in emergency case which may require cooperation between operators. The temporary service in emergency case is a limited set of communication services provided by an operator for users from other operators.
7. Energy Efficiency

As 5G network is likely to utilize higher spectrum compared to legacy 3GPP networks including mmWave, it is expected that more basestations 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. 5G network should consider technology to maximize energy efficiency.
8. Satellite Access

Satellites are ideal in covering areas that cannot be covered by terrestrial networks.  In fact, there are several use cases ((cp. [2], clause 5.72) that can only be served by satellites based wireless connectivity, and there are other use cases for which satellites provide a more efficient solution.  The use cases specified span eMBB, IoT and Critical Communications services.  Therefore, accessibility to the next generation 3GPP system via satellites by the users can ubiquitously deploy services being contemplated as part of 5G.  The satellite can either be in geo-stationary, medium or low earth orbit.  Additionally, satellite can either serve as a relay between the user terminal and the 3GPP RAN or as a 3GPP radio node.
9. Residential Access
In urban and rural areas residents are accustomed to fast wired Internet access. To compete with wired offerings (e.g. cable), and to offer home offices sufficient data rates, the 3GPP system must support peak data rates of tens of Gbps and experienced data rates of up to 1 Gbps for residential users. To simplify network planning and deployment, it should be possible to limit the coverage for each subscription. Such approach is known as WLL (Wireless Local Loop), where the last mile is delivered wirelessly.
10. 3GPP in-network roaming
5G network deployments are expected to range from large-scale macro networks to small-scale residential deployments, including medium-scale networks covering industrial and commercial properties. These networks will need to be identified is such a way as to enable an operator to define policy enabling roaming/redirection onto specific networks for enhanced user services and operator traffic management. This policy will need to enable enhanced steering of the UEto ensure cost-effective utilisation of operator resources and the establishment of partnerships.
5.6.2
Potential Requirements

Editor’s Note: The following requirements are taken from sections 5.28, 5.26, 5.27, 5.23, 5.31, & 5.58 respectively of TR 22.891 with minor updates/clarification (e.g. replaced “future network” with “5G system”).
1. Multiple Access Support 

Editor’s Note: The following requirements are from [2], clause 5.28.3:
The 5G system shall be able to provide data transmission by using both the 5G RATs and E-UTRA RAT simultaneously, i.e. in this case dual radio UE capability is required.

When a UE is using both the 5G RAT and E-UTRA RAT simultaneously, the 5G system shall be able to select a radio access (either a 5G RAT or E-UTRA RAT) to assign each data flow, taking into account e.g. service, traffic characteristics, radio characteristics, and UE’s moving speed.
The 5G system shall support UEs with dual radio capability as well as UEs with single radio capability, i.e. a UE that cannot transmit on the 5G RAT and the E-UTRA RAT simultaneously.
2. Optimized Connection per Traffic Type 

Editor’s Note: The following requirements are copied from [2], clause 5.26.3:
Based on operator policy, the 3GPP network shall provide a mechanism such that a specific traffic type (from a specific application or service) to/from a UE can be routed via specific RAN nodes, and traffic in one RAN node can be offloaded towards a defined IP network close to the UE's point of attachment to the access network, while other traffic type to/from that same UE is not offloaded.   
Based on operator policy, the 3GPP network shall provide a mechanism such that a specific traffic type (from a specific application or service) to/from a UE can be routed via a partnership 3rd party network. 
3. 3GPP/Non-3GPP Access Integration 

Editor’s Note: The following requirements are copied from [2], clause 5.27.2:
The 5G system shall be able to provide 3GPP services to the UE using various 3GPP and non-3GPP access networks (e.g. WLAN, Fixed broadband access, Bluetooth, etc). 

 The 5G system shall be able to support:

· Inter-system mobility between 3GPP and non-3GPP access networks, 

· Capability for the UE to select the 3GPP or non-3GPP access based on operator policy, 
· Capability for the UE to select a PLMN based on extensive operator policy including network supported services /slices, specific traffic type (from a specific application or service), multiple radio capability, level of trust  and preferred partners,
· Simultaneous connection to different accesses, & capability for the UE to access the 3GPP services provided by the 5G network using non-3GPP access e.g. FMSS…, 

· Authentication to access 5G network through a non-3GPP access using 3GPP credentials. 

Editor’s Note: this list is not exhaustive.

The 5G system shall enable the UE to simultaneously connect to the network via different accesses, both non-3GPP and 3GPP.

The 5G system shall be able to manage the addition or dropping of the various accesses dynamically during the session according to the quality of the individual connections.
For UEs simultaneously connected to the network via different access (both non-3GPP and 3GPP), the network shall support data transmissions that leverage these accesses.
The 5G system shall be able to aggregate the UE data transfer via one access or a combination of accesses.
The 5G system shall be able to aggregate the UE data transfer via one access or a combination of accesses to provide the best user experience during an ongoing data transmission.

The 5G system shall be able to support the interworking with fixed broadband network. 

NOTE:
The specification of fixed broadband access network is outside the scope of 3GPP.Which evolution of fixed broadband access network architecture needs to be considered in stage 2. 
The 5G system shall be able to differentiate charging a subscriber for the same 3GPP service if it is provided to a UE over different 3GPP and non-3GPP accesses.

Based on operator policy, the 5G system shall be able to dynamically offload part of the traffic from 3GPP RAT to non-3GPP RATs and vice versa, taking into account traffic load.

Editor’s Note: The following requirements are copied from [2], clause 5.27.3:
The 3GPP network shall be able to integrate fixed and wireless access management and provide an efficient provision of services over 3GPP and non-3GPP accesses.
4. Access from less trusted networks 

Editor’s Note: The following requirements are copied from [2], clause 5.23.5:
Subject to regulatory requirements, the UE may use a temporary identifier for initial attach that hides its long-term identity. The home network shall be able to associate this temporary identifier to the long-term identity.
5. Enhanced access control

Editor’s Note: The following requirements are covered from [2], clause 5.3.3 and clause 5.31.6:

3GPP system shall be able to support enhanced access control mechanism with e.g. the following conditions: 

· target subscribers (e.g. per PLMN), 

· subscriber class (e.g. access class), 

· device type (e.g. Smart phone or IoT device), 

· service type (e.g. Voice, SMS and/or specific data applications), 

· communication type (e.g. emergency call, signalling and/or service origination).
The enhanced access control mechanism shall be able to provide access to a limited set of services determined by an operator’s policy.
6. Temporary Service for Users of Other Operators  

Editor’s Note: The following requirements are covered from [2], clause 5.31.6:
Subject to regulatory requirements, 3GPP system shall be able to support temporary service in emergency case which has the following features:
· service authorization for users of other than home operators by serving operator policy, 
· access security for temporary service in emergency case (see section 5.8.1.4).
7. Energy Efficiency

Editor’s Note: The following requirements are copied from [2], clause 5.58.2:
The 3GPP system shall be capable of achieving [1000] times energy efficiency compared to legacy system. 
8. Satellite Access

The 3GPP system shall be able to provide services to the UE using satellite access. The 3GPP system shall support an air-interface with one-way latency of up to 275 ms when satellite connection is involved.

The 3GPP system shall support service continuity between land based and satellite based networks. 

9. Residential Access
Editor’s Note: The following requirements are adapted from [2], clause 5.71:
The 3GPP system shall support residential deployment with a service limited to a pre-defined geographic area.
The 3GPP system shall support residential deployment with peak data rates of [10s of Gbps] and experienced data rates of up to [1 Gbps].

The 3GPP system shall support residential deployment with a latency of [10 ms].
--- End 1st change ---
--- 2nd change ---
5.7
Migration and interworking
5.7.1
Description

A <5G system> is expected to support many new types of UEs and services. In order to efficiently support these new UEs and services, it is expected that the <5G system> will include one or more RATs optimized for different purposes (e.g., support for high reliability/low latency vs support for low mobility/higher latency).  In the <5G> timeframe of 2020 and beyond, it is also anticipated there will be a need to support co-existence of 5G RAT(s) and E-UTRAN.
In addition to new services derived from the new use cases envisioned for the <5G system>, there exist already today a large number of services in the cellular networks of the current generations. It is envisioned that most of these existing services could be deemed as required for support in a <5G System> while others are not. 
5.7.2
Potential Requirements

5.7.2.1
Interworking between <5G> systems

The <5G> System shall provide support for a UE with a <5G> subscription roaming into a <5G> Visited Mobile Network which has a roaming agreement with the UE's Home Mobile Network. A <5G> Visited Mobile Network shall provide support for establishing home network provided data connectivity as well as visited network provided data connectivity.

The <5G system> shall provide a mechanism for a network operator to limit access to its services for a roaming subscriber with a <5G> UE and subscription, e.g., based on a specific service logic agreement in a roaming agreement.
The <5G system> shall provide a mechanism for a network operator to direct a UE to onto a partnership Mobile Network for the purposes of data offload. 
5.7.2.2
Interworking between 5G and 4G
The <5G system> shall be able to support seamless handover and Inter System Mobility between<5G> RAT(s) and E-UTRA.

5.7.2.3
Migration aspects
A <5G> System shall support all services supported in a 4G system, with the following exceptions:

CS voice service continuity and/or fallback to GERAN or UTRAN

Seamless handover between the <5G> RAT(s) and GERAN or UTRAN 
Access by a GERAN or UTRAN RAT to a 5G core network

...

Editor's Note: this list may not be complete.
--- End 2nd change ---
