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Abstract: This contribution discusses the need for additional priority and QoS requirements in clause 6.7 of Draft TS 22.261.
Discussion
The priority and QoS requirements in clause 6.7 of Draft TS 22.261 do not provide enough guidance to downstream groups (e.g., SA2 and CT3) to specify the needed priority and QoS mechanisms for 5G.  Specifically, the requirements in clause 6.7 Draft TS 22.261 focus on the policy related aspects and not necessarily on the mechanisms than are needed for 5G.

The 5G system will need to support a wide range of priority services (e.g., MPS, Emergency, Public Safety, Drone Control, Air Traffic Control).  Some of these priority services share common QoS characteristics such as delay and loss rate, but have different priority requirements.  For example, Drone Control and Air Traffic Control may have stringent delay and packet loss requirements but not necessarily the same priority requirements. In addition, many voice-based services such as MPS and Emergency share common intrinsic QoS characteristics as applicable for normal public voice communications, yet may have different priority requirements. The intrinsic QoS characteristics are inherent in the particular form of communications (e.g. as applicable to voice or video) and define the minimum QoS characteristics (e.g., delay and packet loss) that must be satisfied to meet a user’s expectations (QoE). These intrinsic QoS characteristics need to be satisfied to maintain some minimum level of performance, independent of the current state of the network.  When the communication capability of the 5G system is impaired (e.g., due to congestion or partial network infrastructure outage), system resources may not be available to serve all traffic demands sufficiently. In such cases, the 5G network should attempt to maintain the intrinsic QoS characteristics for priority traffic, via priority mechanisms that enable the diversion of available system resources to serve higher priority traffic.  The 5G system will need to establish and maintain the QoS performance of priority services via priority mechanisms that include access and admission controls, resource management capabilities to enable prioritized packet handling (scheduling and forwarding) procedures, as well as other appropriate priority mechanisms.

Existing QoS specifications describe relative QCI priorities amongst various media, e.g., voice vs. video, but would not be adequate to fully accommodate priority amongst the growing number of different priority services (e.g., MPS, Emergency, Public Safety, Medical Applications, Drone Control, Air Traffic Control, and V2X) that will need to be supported by the 5G system.  An example limitation of the existing QoS mechanism is that priority is bound with other QoS characteristics (e.g., delay and packet loss) requiring specification changes every time a new application is defined.  To address the growing number of prioritized communication services in an efficient manner, the 5G system will need to improve on the existing QCI mechanism, to allow priority treatment decisions to be decoupled from choices regarding other QoS characteristics.  
Proposal

The following are proposed for clause 6.7 of Draft TS 22.261:

1. Text addition describing need to support different priority services that share common intrinsic QoS characteristics such as delay and loss rate, but may have different priority requirements.  
2. Addition of new requirements focusing on the capabilities to support different priority services that share common intrinsic QoS characteristics such as delay and loss rate, but may have different priority requirements. 
3. Editorial change of “application” to “services” consistently in the text description.
4. Editorial change of “public safety” to “Public Safety” consistently in the text description.

------------------------- PROPOSED CHANGES ----------------------------

6.7

Priority, QoS and Policy Control 
6.7.1

Description 

The 5G network will be supporting many commercial services (e.g., medical) and regional or national regulatory specific services (e.g., MPS, Emergency, Public Safety) with requirements for priority treatment. Some of these priority services share common QoS characteristics such as delay and loss rate, but may have different priority requirements.  For example, drone control and air traffic control may have stringent delay and packet loss 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 priority from QoS characteristics such as delay and packet loss to allow flexibility to serve different priority services (that need to be configurable to meet operator needs, consistent with operator policies and corresponding national / 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 in time during a crisis. The priority of any given service may need to be different (e.g., elevated) for a particular user of that service based on operational needs and regional or national regulations. Therefore, the 3GPP system should allow a flexible means to make and enforce priority decisions among the different services (e.g., MPS, Emergency, medical, Public Safety) and amongst users of these services. 
The network must offer a means to provide the required QoS (e.g., high reliability, latency, bandwidth, etc.) for  a service and the ability to prioritize resources when necessary to meet the specific service requirements. Existing QoS and policy frameworks handle latency and improve reliability by traffic engineering. In order to support diverse 5G service requirements, it is necessary for the network to offer QoS and policy control for reliable communication with latency required for a service and enable the resource adaptations as necessary. 
Also, as 5G network is expected to operate in a heterogeneous environment with multiple access technologies, multiple types of devices, etc., it should support a harmonised QoS and policy framework that applies across multiple accesses. 

Further, for existing EPC, QoS control 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).

6.7.2

Requirements 



 
The 3GPP system shall allow flexible mechanisms to establish and enforce relative priority policies among the different services (e.g., MPS, Emergency, medical, Public Safety).
NOTE 1: 
Relative priority between different services is subject to regional or national regulatory and operator policies.

The 3GPP system shall be able to provide the required QoS (e.g., reliability, latency, and bandwidth) for a service and support prioritization of resources when necessary for that service.
The 3GPP system shall allow decoupling of priority from QoS characteristics such as delay and loss rate subject to regional or national regulatory and operator policies.
The 3GPP system shall be able to support a harmonised QoS and policy framework applicable to multiple accesses.

The 3GPP 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 RAN, backhaul, core network, and network to network interconnect.

The 3GPP system shall be able to support QoS for applications in Services Hosting Environment.
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