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**************************the first change**************************************
[bookmark: _Toc45387648][bookmark: _Toc52638693]6.4	Resource efficiency
[bookmark: _Toc45387649][bookmark: _Toc52638694]6.4.1	Description
5G introduces the opportunity to design a system to be optimized for supporting diverse UEs and services. While support for IoT is provided by EPS, there is room for improvement in efficient resource utilization that can be designed into a 5G system whereas they are not easily retrofitted into an existing system. Some of the underlying principles of the potential service and network operation requirements associated with efficient configuration, deployment, and use of UEs in the 5G network include bulk provisioning, resource efficient access, optimization for UE originated data transfer, and efficiencies based on the reduced needs related to mobility management for stationary UEs and UEs with restricted range of movement.
As sensors and monitoring UEs are deployed more extensively, the need to support UEs that send data packages ranging in size from a small status update in a few bits to streaming video increases. A similar need exists for smart phones with widely varying amounts of data. Specifically, to support short data bursts, the network should be able to operate in a mode where there is no need for a lengthy and high overhead signalling procedure before and after small amounts of data are sent. The system will, as a result, avoid both a negative impact to battery life for the UE and wasting signalling resources.
For small form factor UEs it will be challenging to have more than 1 antenna due to the inability to get good isolation between multiple antennas. Thus, these UEs need to meet the expected performance in a 5G network with only one antenna.
Cloud applications like cloud robotics perform computation in the network rather than in a UE, which requires the system to have high data rate in the uplink and very low round trip latency. Supposed that high density cloud robotics will be deployed in the future, the 5G system need to optimize the resource efficiency for such scenario.
Additional resource efficiencies will contribute to meeting the various KPIs defined for 5G. Control plane resource efficiencies can be achieved by optimizing and minimizing signalling overhead, particularly for small data transmissions. Mechanisms for minimizing user plane resources utilization include in-network caching and application in a Service Hosting Environment closer to the end user. These optimization efforts contribute to achieving lower latency and higher reliability.
Diverse mobility management related resource efficiencies are covered in clause 6.2.
Security related resource efficiencies are covered in clause 8.8.
[bookmark: _Toc45387650][bookmark: _Toc52638695]6.4.2	Requirements
[bookmark: _Toc45387651][bookmark: _Toc52638696]6.4.2.1	General
The 5G system shall minimize control and user plane resource usage for data transfer from send only UEs.
The 5G system shall minimize control and user plane resource usage for stationary UEs (e.g. lower signalling to user data resource usage ratio).
The 5G system shall minimize control and user plane resource usage for transfer of infrequent small data units.
The 5G system shall optimize the resource use of the control plane and/or user plane for transfer of small data units.
The 5G system shall optimize the resource use of the control plane and/or user plane for transfer of continuous uplink data that requires both high data rate (e.g. 10 Mbit/s) and very low end-to-end latency (e.g. 1-10 ms).
The 5G network shall optimize the resource use of the control plane and/or user plane to support high density connections (e.g. 1 million connections per square kilometre) taking into account, for example, the following criteria:
-	type of mobility support;
-	communication pattern (e.g. send-only, frequent or infrequent);
-	characteristics of payload (e.g. small or large size data payload);
-	characteristics of application (e.g. provisioning operation, normal data transfer);
-	UE location;
-	timing pattern of data transfer (e.g. real time or non-delay sensitive).
The 5G system shall efficiently support service discovery mechanisms where UEs can discover, subject to access rights:
-	status of other UEs (e.g. sound on/off);
-	capabilities of other UEs (e.g. the UE is a relay UE) and/or;
-	services provided by other UEs (e.g. the UE is a colour printer).
The 5G system shall be able to minimise the amount of wireless backhaul traffic (e.g. consolidating data transmissions to 1 larger rather than many smaller), when applicable (e.g. providing service in an area subject to power outages).
The 5G system shall support small form factor UEs with single antenna.
NOTE:	Small form factor UEs are typically expected to have the diagonal less than 1/5 of the lowest supported frequency wave length.
The 5G system shall be able to allocate access radio resources which are matched with the available backhaul capacity (e.g., for satellite backhaul, microwave backhaul,etc.) .
For a 5G system with satellite access, the following requirements apply:
-	The 5G system with satellite access shall support the use of satellite links between the radio access network and core network, by enhancing the 3GPP system to handle the latencies introduced by satellite backhaul.
-	A 5G system with satellite access shall be able to support meshed connectivity between satellites interconnected with intersatellite links. 
[bookmark: _Toc45387652][bookmark: _Toc52638697]6.4.2.2	Efficient bulk operations for IoT
The 5G network shall optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density (e.g. 1 million connections per square kilometre) of multiple UEs.
The 5G system shall support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs.
[bookmark: _Toc45387653][bookmark: _Toc52638698]6.4.2.3	Efficient management for IoT
The 5G network shall optimize the resource use of the control plane and/or user plane to manage (e.g. provide service parameters, activate, deactivate) a UE. 
The 5G network shall be able to provide policies for background data transfer to a UE so that the 5G system can optimally use the control plane and/or user plane resources.
[bookmark: _Toc45387654][bookmark: _Toc52638699]6.4.2.4	Efficient control plane
The 5G system shall minimize the signalling that is required prior to user data transmission.
NOTE:	The amount of signalling overhead may vary based on the amount of data to be transmitted, even for the same UE.
**************************************end of the first change*************************************
****************************** second change***************************************************
[bookmark: _Toc45387655][bookmark: _Toc52638700]6.5	Efficient user plane
[bookmark: _Toc45387656][bookmark: _Toc52638701]6.5.1	Description
5G is designed to meet diverse services with different and enhanced performances (e.g. high throughput, low latency and massive connections) and data traffic model (e.g. IP data traffic, non-IP data traffic, short data bursts and high throughput data transmissions).
User plane should be more efficient for 5G to support differentiated requirements. On one hand, a Service Hosting Environment located inside of operator's network can offer Hosted Services closer to the end user to meet localization requirement like low latency, low bandwidth pressure. These Hosted Services contain applications provided by operators and/or trusted 3rd parties. On the other hand, user plane paths can be selected or changed to improve the user experience or reduce the bandwidth pressure, when a UE or application changes location during an active communication.
[bookmark: _Toc45387657][bookmark: _Toc52638702]6.5.2	Requirements
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Based on operator policy, application needs, or both, the 5G system shall support an efficient user plane path between UEs attached to the same network, modifying the path as needed when the UE moves during an active communication.
The 5G network shall enable a Service Hosting Environment provided by operator.
Based on operator policy, the 5G network shall be able to support routing of data traffic between a UE attached to the network and an application in a Service Hosting Environment for specific services, modifying the path as needed when the UE moves during an active communication.
Based on operator policy, application needs, or both, the 5G system shall support an efficient user plane path, modifying the path as needed when the UE moves or application changes location, between a UE in an active communication and: 
-	an application in a Service Hosting Environment; or 
-	an application server located outside the operator’s network. 
The 5G network shall maintain user experience (e.g. QoS, QoE) when a UE in an active communication moves from a location served by a Service Hosting Environment to:
-	another location served by a different Service Hosting Environment; or
-	another location served by an application server located outside the operator’s network, and vice versa.
The 5G network shall maintain user experience (e.g. QoS, QoE) when an application for a UE moves as follows:
-	within a Service Hosting Environment; or 
-	from a Service Hosting Environment to another Service Hosting Environment; or 
-	from a Service Hosting Environment to an application server located place outside the operator’s network, and vice versa.
The 5G network shall be able to interact with applications in a Service Hosting Environment for efficient network resource utilization and offloading data traffic to the Service Hosting Environment close to the UE's point of attachment to the access network.
The 5G network shall support configurations of the Service Hosting Environment in the network (e.g. access network, core network), that provide application access close to the UE's point of attachment to the access network.
The 5G system shall support mechanisms to enable a UE to access the closest Service Hosting Environment for a specific hosted application or service.
The 5G network shall enable instantiation of applications for a UE in a Service Hosting Environment close to the UE's point of attachment to the access network.
The 5G system shall be able to suspend or stop application instances in a Service Hosting Environment.
NOTE:	Not all applications will always be available in all Service Hosting Environments. Therefore, it may be needed to instantiate an application at a Service Hosting Environment nearby for serving a particular UE.
Based on operator policy, the 5G system shall provide a mechanism such that one type of traffic (from a specific application or service) to/from a UE can be offloaded close to the UE's point of attachment to the access network, while not impacting other traffic type to/from that same UE.
For a 5G system with satellite access, the following requirements apply:
· A 5G system with satellite access shall be able to select the communication link providing the UE with the connectivity that most closely fulfils the agreed QoS
· A 5G system with satellite access shall be capable of supporting simultaneous use of 5G satellite access network and 5G terrestrial access networks.
· A 5G system with satellite access shall be able to support both UEs supporting only satellite access and UEs supporting simultaneous connectivity to 5G satellite access network and 5G terrestrial access network.
The 5G System shall enable the discovery of a suitable Hosted Service.
The 5G system shall be able to support stationary and/or moving platform mounted base stations and select the available backhaul(s).
****************************the end of second change*****************************************

******************************the third change************************************************

[bookmark: _Toc45387661][bookmark: _Toc52638706]6.7		Priority, QoS, and policy control
[bookmark: _Toc45387662][bookmark: _Toc52638707]6.7.1		Description
The 5G network will support many commercial services (e.g. medical) and regional or national regulatory services (e.g. MPS, Emergency, Public Safety) with requirements for priority treatment. Some of these services share common QoS characteristics such as latency and packet loss rate but may have different priority requirements. For example, UAV control and air traffic control may have stringent latency and reliability requirements but not necessarily the same priority requirements. In addition, voice-based services for MPS and Emergency share common QoS characteristics as applicable for normal public voice communications yet may have different priority requirements. The 5G network will need to support mechanisms that enable the decoupling of the priority of a particular communication from the associated QoS characteristics such as latency and reliability to allow flexibility to support different priority services (that need to be configurable to meet operator needs, consistent with operator policies and corresponding national and regional regulatory policies).
The network needs to support flexible means to make priority decisions based on the state of the network (e.g. during disaster events and network congestion) recognizing that the priority needs may change during a crisis. The priority of any service may need to be different for a user of that service based on operational needs and regional or national regulations. Therefore, the 5G system should allow a flexible means to prioritise and enforce prioritisation among the services (e.g. MPS, Emergency, medical, Public Safety) and among the users of these services. The traffic prioritisation may be enforced by adjusting resource utilization or pre-empting lower priority traffic.
The network must offer a means to provide the required QoS (e.g. reliability, latency, and bandwidth) for a service and the ability to prioritize resources when necessary to meet the service requirements. Existing QoS and policy frameworks handle latency and improve reliability by traffic engineering. In order to support 5G service requirements, it is necessary for the 5G network to offer QoS and policy control for reliable communication with latency required for a service and enable the resource adaptations as necessary.
The network needs to allow multiple services to coexist, including multiple priority services (e.g. Emergency, MPS and MCS) and must provide means to prevent a single service from consuming or monopolizing all available network resources, or impacting the QoS (e.g. availability) of other services competing for resources on the same network under specific network conditions. For example, it is necessary to prevent certain services (e.g. citizen-to-authority Emergency) sessions from monopolizing all available resources during events such as disaster, emergency, and DDoS attacks from impacting the availability of other priority services such as MPS and MCS. 
Also, as 5G network is expected to operate in a heterogeneous environment with multiple access technologies, multiple types of UE, etc., it should support a harmonised QoS and policy framework that applies to multiple accesses.
The 5G system shall support the bundling of several backhaul connections.

Further, for QoS control in EPS only covers RAN and core network, but for 5G network E2E QoS (e.g. RAN, backhaul, core network, network to network interconnect) is needed to achieve the 5G user experience (e.g. ultra-low latency, ultra-high bandwidth).
[bookmark: _Toc45387663][bookmark: _Toc52638708]6.7.2		Requirements
The 5G system shall allow flexible mechanisms to establish and enforce priority policies among the different services (e.g. MPS, Emergency, medical, Public Safety) and users.
NOTE 1:	Priority between different services is subject to regional or national regulatory and operator policies.
The 5G system shall be able to provide the required QoS (e.g. reliability, end-to-end latency, and bandwidth) for a service and support prioritization of resources when necessary for that service.
The 5G system shall enable the network operator to define and statically configure a maximum resource assignment for a specific service that can be adjusted based on the network state (e.g. during congestion, disaster, emergency and DDoS events) subject to regional or national regulatory and operator policies.
The 5G system shall allow decoupling of the priority of a particular communication from the associated QoS characteristics such as end-to-end latency and reliability.
The 5G system shall be able to support a harmonised QoS and policy framework applicable to multiple accesses.
The 5G system shall be able to support E2E (e.g. UE to UE) QoS for a service.
NOTE 2:	E2E QoS needs to consider QoS in the access networks, backhaul, core network, and network to network interconnect.
The 5G system shall be able to support QoS for applications in a Service Hosting Environment.
A 5G system with multiple access technologies shall be able to select the combination of access technologies to serve an UE on the basis of the targeted priority, pre-emption, QoS parameters and access technology availability. 
The 5G system shall support a mechanism to determine suitable QoS parameters based on the awareness of packet delivery latency and bandwidth of specific backhaul (e.g. satellite backhaul, microwave backhaul etc.).
· The 5G system shall be able to be aware of packet delivery latency changes of the backhaul.
· The 5G system shall be able to be aware of bandwidth changes of the backhaul.

*************************** end of the third change*******************************************


************************************the forth change**********************************************
[bookmark: _Toc45387786][bookmark: _Toc52638831]9	Charging aspects
[bookmark: _Toc45387787][bookmark: _Toc52638832]9.1	General
The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 
The 5G core network shall support collection of all charging information on either a network or a slice basis.
The 5G core network shall support collection of charging information for alternative authentication mechanisms.
The 5G core network shall support collection of charging information associated with each serving MNO when multi-network connectivity is used under the control of the home operator.
The 5G core network shall support charging for services/applications in an operator’s Service Hosting Environment.
The 5G core network shall support charging for content delivered from a content caching application.
The 5G core network shall support collection of charging information based on the access type (e.g. 3GPP, non-3GPP, satellite access).
The 5G core network shall support collection of charging information based on the slice that the UE accesses.
The 5G core network shall support collection of charging information based on the capacity and performance metrics.
In a 5G system with satellite access, charging call records associated with satellite access(es) shall include the location of the associated UE(s) with satellite access
NOTE: The precision of the location of the UE can be based on the capabilities of the UE or of the network.
The 5G system shall be able to support an indirect network connection even when the UE is in E-UTRAN or NG-RAN coverage.

The 5G system shall be able to support collection of charging information based on the type of backhaul.
[bookmark: _Toc45387788][bookmark: _Toc52638833][bookmark: _Hlk521570001]9.2	5G LAN
A 5G core network shall support collection of charging information for a 5G LAN-type service based on resource usage (e.g. licensed or unlicensed spectrum, QoS, applications).
The 5G core network shall support collection of charging information for a 5G LAN-type service when a UE joins or leaves a specific private communication.
The 5G core network shall support collection of charging information for a 5G LAN-type service for both home and roaming UEs based on the UE’s HPLMN.
******************************end of the forth change******************************************
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