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Abstract: This discussion paper proposes consideration of the concept of Priority Service in the specification of the 5G system architecture in general and in the specification of Support of Specific Services in clause 5.16 of TS 23.501 in particular.
1.  BACKGROUND
Recently, the Stage 1 5G system service requirements were completed by SA1 and were approved by SA as now specified in TS 22.261 [1].  An overarching approach taken in developing the 5G system service requirements was to consider the support of specific services requiring priority treatment (i.e., “priority services”) as a general 5G system service requirement.  That is, as discussed below TS 22.261 specifies a variety of non-service-specific requirements that establish an overall common requirement for Stage 2 support of the concept of Priority Service in 5G systems.
In TS 22.261 the definition of “priority service” is:  “priority service: a service that requires priority treatment based on regional/national or operator policies.” [See [1], clause 3.1.]  In TS 22.261 there is no formal definition of the concept of “Priority Service”; however, this distinct concept is established in the present document as explained below. 
Fundamentally, TS 22.261 establishes functional and performance 5G service requirements for Priority Service on a common basis, with only examples of relevant specific 5G services requiring priority treatment (“priority services”) being specified as illustrated by the following five examples.
Example 1:

…

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). [See [1], clause 6.7.1.]
…

Example 2:

…

NOTE:
Prioritisation, pre-emption, and precedence of critical traffic associated with certain priority services (e.g., MPS and Emergency) are subject to regional/national regulatory and operator policies. [See [1], clause 6.8.]
…
Example 3:

…

The 5G system shall support network resource utilization efficiently and network optimization based on system information, including:

…
-
information on prioritized communication such as user subscription profile and priority level, priority services (e.g., MPS, Emergency, and Public Safety), application used for priority communications (e.g., voice, video, and data) and traffic associated with priority communications (signalling and media); [See [1], clause 6.11.2.]
…

Example 4:

…

The 5G system shall be able to give priority to services (e.g., e-Health) when resources are limited. [See [1], clause 6.16.2.]
…
Example 5:  

…

Network slicing allows the operator to provide customised networks. For example, there can be different requirements on functionality (e.g., priority, charging, policy control, security, and mobility), differences in performance requirements (e.g., latency, mobility, availability, reliability and data rates), or they can serve only specific users (e.g., MPS users, Public Safety users, corporate customers, roamers, or hosting an MVNO). [See [1], clause 6.1.1.]
…
Further, TS 22.261[1] specifies numerous 5G service requirements that generally specify on a common basis how the 5G system must support priority services (spanning 2G, 3G, LTE, and 5G), including the prioritization of users and applications and configured functionality, relevant to the concept of Priority Service.  For example:
6.7

Priority, QoS, and policy control

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.

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.

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).

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, latency, and bandwidth) for a service and support prioritization of resources when necessary for that service.

The 5G system shall allow decoupling of the priority of a particular communication from the associated QoS characteristics such as 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.

6.8
Dynamic policy control
The 5G system shall support the creation and enforcement of prioritisation policy for users and traffic, during connection setup and when connected.

NOTE:
Prioritisation, pre-emption, and precedence of critical traffic associated with certain priority services (e.g., MPS and Emergency) are subject to regional/national regulatory and operator policies.

The 5G system shall support optimised signalling for prioritised users and traffic where such signalling is prioritized over other signalling traffic.

Based on operator policy, the 5G system shall allow flexible means to create and enforce priority among the different service flows by authorized users.

Based on operator policy, the 5G system shall allow real-time, dynamic, secure and limited interaction with the QoS and policy framework for modification of the QoS and policy framework by authorized users.

Based on operator policy, the 5G system shall maintain a session when prioritization of that session increases in real time.

Based on operator policy, the 5G system shall allow modifications by authorized users and context aware network functionality to the QoS and policy framework to have a variable duration.
Note:  It should be noted that throughout development of 3GPP specifications a continuing effort is being undertaken to establish functional and performance technical specifications that wherever possible support public safety needs while not being specific to public safety.  

Observation 1:  The Stage 1 5G system service requirements include by intent the specification of Priority Service that can support (with the exception of possible exceptional cases) any specific 5G service requiring priority treatment (i.e., “priority service”) based on regional/national or operator policies.  Clarification is needed whether existing Stage 1 service specifications that are specific to support by 2G, 3G, or LTE systems will be revised as 5G service specifications to reflect possible dependence on native or interworking 5G system capabilities.
Observation 2:  Specific 5G services requiring priority treatment share common Stage 1 service requirements (i.e., as specified in TS 22.261) for functional and performance capabilities to be supported by the 5G system architecture.  A concept of “Priority Service” needs to be considered in SA2’s specification of the 5G system architecture.
2.  PRIORITY SERVICE CONCEPT IN SPECIFICATION OF THE 5G SYSTEM ARCHITECTURE
In the current version of draft TS 23.501 [2], general Stage 2 capabilities are being specified to support the 5G system service requirements specified in TS 22.261 [1].  
However, in draft TS 23.501[2] there is no reference to priority service or to the concept of Priority Service.  And there is only a single reference to “priority services”:
…

NOTE X:
This ensures that future releases may use ARP priority level 1-8 to indicate e.g. emergency and other priority services within an operator domain in a backward compatible manner. This does not prevent the use of ARP priority level 1-8 in roaming situation in case appropriate roaming agreements exist that ensure a compatible use of these priority levels. (See [2], clause 5.7.2)
…
Note:  There are twelve references in draft TS 23.501 [2] to “Multimedia Priority Service (MPS)” and to “Multimedia Priority Services”.   It is understood that from the Stage 1 specification of MPS, the reference to MPS in draft TS 23.501 refers to “Multimedia Priority Services” as the set of priority services that compose what is known as “Multimedia Priority Service” for a particular 2G, 3G, or LTE public, commercial service that requires priority treatment based on regional/national or operator policies.  This understanding is based on the MPS service requirements stated in TS 23.153, including “MPS Voice, Video and Data sessions are based on providing priority treatment to the corresponding commercial services offered to the public.” [See [3], clause 4.]
It is recalled that TS 23.501 is being developed consistent with the conclusions reached in the development of the underlying 5G system (formerly known as “NextGen”) architecture technical study in TR 23.799 [4].  TR 23.799 only mentions on a very limited basis selected services as examples of commercial and non-commercial services requiring priority treatment in 5G systems.  For example, as a general 5G system architecture requirement, TR 23.799 states, “23  Support critical communications, including mission-critical communications.” [See [4], clause 4.1.]  As another example, MPS is not referenced in TR 23.799 but is presumed to be encompassed by context of the cited general 5G system architecture requirement.  This further emphasizes that the 5G system architecture must specify, with limited exceptions on a case-by-case basis, general functional and performance capabilities that support the provision of Priority Service that reflects the many common service requirements for priority services in 5G systems.
Note:  The concept of Priority Service includes consideration in the specification of the 5G security architecture.  Because this topic is the principal responsibility of SA3 to address, it is not further discussed here.  In draft TS 23.501 several instances of an Editor’s Note appear that states, “Editor's note:   Detailed description for the security functions will be addressed after the corresponding SA WG3 work is concluded.”  There is one informational instance in draft TS 23.501 that relates a particular priority service to be supported by the 5G security architecture as, “Priority treatment for MPS includes priority message handling, including priority treatment during authentication, security, and location management procedures.” [See [2], clause C.2.]
As discussed above, in draft TS 23.501 the 5G system architecture support of particular priority service is provided by the specification of general functional and performance capabilities.   Overall, this Stage 2 approach is consistent with the intent of TS 22.261 to support Priority Service as it encompasses the common priority service requirements of a diverse set of existing and emerging 5G priority services.  It is important to recognize that TS 23.501 must support, through native and interworking architectural means, a broad range of 2G, 3G, LTE, and 5G priority services such as Emergency Services, MPS, and mission critical services (e.g., MCPTT, MCData, and MCVideo that can also be used by commercial users as well as by public safety users).  
Therefore, consideration should be given to including in clause 4.1 (General Concepts) of draft TS 23.501 explicit indication of 5G system architecture support of Priority Service in this broad context.  The concept of 5G system architecture support of Priority Service seems initially possible to incorporate in clause 4.1 (General Concepts) and 5.16 (Support for Specific Services).  However, consideration should also be given for incorporation of the Priority Service concept in other existing clauses (e.g., QoS Model (5.7), Policy Control (5.14)) or in new clauses (e.g., as a new annex on Priority Service).  

Further consideration is needed for 5G system architecture support of Priority Service beyond the scope of what TS 23.501 currently encompasses for the Phase 1 5G system.  While the Stage 1 5G service requirements are comprehensive and do not recognize deployment of a (limited) Phase 1 5G system, SA2 has agreed that new SIDs/WIDs will need to be established in the future to specify 5G architecture support for such capabilities as broadcast/multicast communication, relay communication, and off-network communication for which Stage 1 priority service requirements are now fully specified in TS 22.261.  Thus, it is imperative that in TS 23.501 the concept of 5G system architecture support (including interworking with LTE systems) of Priority Service be explicitly and clearly established; it would be highly desirable for future 5G architecture enhancements concerning post-Phase 1 architecture support for existing and emerging priority services to be able to maximally apply the Priority Service concept as could be specified in TS 23.501 to provide the commonly needed 5G functional and performance architectural capabilities.
Note:  Consideration is also needed with respect to the above discussion concerning inclusion of the Priority Service concept in other relevant Stage 2 specifications including TS 23.502 and TS 23.203.

Observation 3:  There is no recognition of the “Priority Service” concept as introduced in the present document (or to the SA1 definition of “priority service”) in draft TS 23.501 [2].  There is a single reference to “priority services” in the context of ARP usage.

Observation 4:  Discussion of the possibility of introducing support of “Priority Service” in the 5G system architecture specification would (1) enable linkage with the 5G service requirements in TS 22.261 [1] that establish this concept, and (2) enable a framework in TS 23.501 to be developed that would promote the Stage 2 specification of functional and performance capabilities for the 5G system architecture that will satisfy common needs for supporting services that require priority treatment.
Observation 5:  The concept of 5G system architecture support of Priority Service seems initially possible to incorporate in clause 4.1 (General Concepts) and 5.16 (Support for Specific Services).  However, consideration should also be given to incorporate the Priority Service concept in other existing clauses (e.g., QoS Model, Policy Control) or in new clauses (e.g., as a new annex on Priority Service) and other relevant Stage 2 specifications (including future SA2 5G SIDs/WIDs on 5G system architecture specification).  It is necessary that the Phase 1 5G system architecture specification establish the basis upon which future 5G system architecture capabilities can be consistently and effectively specified with respect to the Priority Service concept introduced in the present document.
3.  PRIORITY SERVICE CONCEPT IN THE SPECIFICATION OF SUPPORT FOR SPECIFIC SERVICES 
The purpose of clause 5.16 (Support for Specific Service) in draft TS 23.501 [2] is to provide normative description of how selected services are supported by the 5G architecture and performance capabilities specified elsewhere in draft TS 23.501.  Currently, the following clauses are identified within clause 5.16:

5.16.1
Public Warning System

5.16.2
SMS over NAS

5.16.2.1
General

5.16.2.2
SMS over NAS transport

5.16.3
IMS support

5.16.3.1
General

5.16.3.2
IMS voice over PS Session Supported Indication

5.16.3.3
P-CSCF address delivery

5.16.4
Emergency services


5.16.5
Multimedia Priority Services

As noted above, initial consideration should be given for inclusion in clause 5.16 of a description of how Priority Service is supported by the 5G architecture and performance capabilities specified elsewhere in draft TS 23.501 [2] and in other relevant Stage 2 specifications.

There are several options for how a new clause for Priority Service could be included in clause 5.16 recognizing potential impacts on other existing or possible future clauses.  Such options need SA2 discussion, including how to minimize duplication of material concerning 5G system architecture support involving specific priority services.
It is also possible that a new clause on Priority Service could also clarify and help ensure that common Stage 1 service requirements are satisfactorily addressed via normative specification in draft TS 23.501 and in future Stage 2 5G architecture SIDs/WIDs such as:

The 5G system shall allow decoupling of the priority of a particular communication from the associated QoS characteristics such as latency and reliability. (See [1], clause 6.7.1.]
As another example, it is possible that SA6 will upon its review of SA1’s 5G service requirements need to work with SA2 to confirm that the Stage 2 5G system architecture specification will maximally support existing and emerging mission critical application architecture requirements with respect to Priority Service.  It is possible that it could be considered to include a new clause on Mission Critical Communications in clause 5.16 to complement a new clause on Priority Service.
Consideration is needed of the possibility of whether liaison activity on the subject of Priority Service support in the Stage 2 5G system architecture needs to be conducted with other SA and RAN Working Groups (e.g., SA1, SA3, SA6, and RAN2).

It is recognized that the concept of “service” is contextual in its use across 3GPP specifications.  It is possible that SA2 discussion is needed of which “services” mobile network operator(s) provide and what “services” can be considered distinct from “network services” as they are sometimes referred to as being the responsibility of mobile network operator(s) to provide.  For example, mission critical services can be considered as a service relationship between external application servers and networks and user equipment (e.g., UEs, Public Safety UEs) that basically will use 5G operator (network-provided) services as, in effect, a digital pipe in accordance with the business and technical agreements (e.g., SLAs, network/UE configurations) reached by all affected parties (including in accordance with regional/national regulatory and operator policies).

Taking all of the discussion above into account, consideration is needed concerning whether the Priority Service concept could and should be avoided by using the simple approach of titling a new clause within clause 5.16 of, for example, “Common 5G Architecture Support for Specific Priority Services”.  However, the content of such a new clause could be anticipated to be essentially the same; however, this needs further study.
Observation 6:  The possible inclusion of a new clause within clause 5.16 (Support of Specific Services) of TS 23.501 on Priority Service needs SA2 discussion, especially with respect to how to progress all of the current planned topics in clause 5.16.  Whether the Priority Service concept could and should be avoided using the simple approach of titling a new clause within clause 5.16 of, for example, “Common 5G Architecture Support for Specific Priority Services”, needs SA2 consideration.
Observation 7:  Interaction with other WGs in SA and RAN may be desirable to clarify preferences in incorporating the Priority Service concept into draft TS 23.501.
4.  CONCLUSION
Discussion by interested SA2 participants is requested concerning the Observations presented above, which for ease-of-reference are repeated below.
Observation 1:  The Stage 1 5G system service requirements include by intent the specification of Priority Service that can support (with the exception of possible exceptional cases) any specific 5G service requiring priority treatment (i.e., “priority service”) based on regional/national or operator policies.  Clarification is needed whether existing Stage 1 service specifications that are specific to support by 2G, 3G, or LTE systems will be revised as 5G service specifications to reflect possible dependence on native or interworking 5G system capabilities.
Observation 2:  Specific 5G services requiring priority treatment share common Stage 1 service requirements (i.e., as specified in TS 22.261) for functional and performance capabilities to be supported by the 5G system architecture.  A concept of “Priority Service” needs to be considered in SA2’s specification of the 5G system architecture.
Observation 3:  There is no recognition of the “Priority Service” concept as introduced in the present document (or to the SA1 definition of “priority service”) in draft TS 23.501 [2].  There is a single reference to “priority services” in the context of ARP usage.

Observation 4:  Discussion of the possibility of introducing support of “Priority Service” in the 5G system architecture specification would (1) enable linkage with the 5G service requirements in TS 22.261 [1] that define this concept, and (2) enable a framework in TS 23.501 to be developed that would promote the Stage 2 specification of functional and performance capabilities for the 5G system architecture that will satisfy common needs for supporting services that require priority treatment.

Observation 5:  The concept of 5G system architecture support of Priority Service seems initially possible to incorporate in clause 4.1 (General Concepts) and 5.16 (Support for Specific Services).  However, consideration should also be given to incorporate the Priority Service concept in other existing clauses (e.g, QoS Model, Policy Control) or in new clauses (e.g., as a new annex on Priority Service) and other relevant Stage 2 specifications (including future SA2 5G SIDs/WIDs on 5G system architecture specification).  It is necessary that the Phase 1 5G system architecture specification establish the basis upon which future 5G system architecture capabilities can be consistently and effectively specified with respect to the Priority Service concept introduced in the present document.
Observation 6:  The possible inclusion of a new clause within clause 5.16 (Support of Specific Services) of TS 23.501 on Priority Service needs SA2 discussion, especially with respect to how to progress all of the current planned topics in clause 5.16.  Whether the Priority Service concept could and should be avoided using the simple approach of titling a new clause within clause 5.16 of, for example, “Common 5G Architecture Support for Specific Priority Services”, needs SA2 consideration.

Observation 7:  Interaction with other WGs in SA and RAN may be desirable to clarify preferences in incorporating the Priority Service concept into draft TS 23.501.
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