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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
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3
Rationale

This tdoc addresses the solution of service deployment related to DCSA. In [3], some management aspects have been specified related to deterministic communication service.

3.1
Service requirements and QoS attributes related to DCSA

3.1.1
Service requirements related to deterministic communication

In clause “6.3.3 ServiceProfile <<dataType>>” and “6.3.4 SliceProfile <<dataType>>” in [3], there are some network slice related service requirement attributes which are related or specific to (highlighted) deterministic communications. The following attributes are extracted from ServiceProfile for example.

	Attribute name
	S

	dLDeterministicComm
	O

	uLDeterministicComm
	O

	jitter
	O

	survivalTime
	O

	synchronicity
	O


The survivalTime attribute specifies the time (millisecond) that an application consuming a communication service may continue without an anticipated message.

The synchronicity attribute specifies whether synchronicity of communication devices is supported, it is important for deterministic communication service.
The dLDeterministicComm attribute and uLDeterministicComm attribute specifies the properties of the deterministic communication in downlink and uplink respectively for periodic user traffic. Whose attributes are available in clause “6.3.8 DeterminComm <<dataType>>” in [3], as listed in the table below.

	Attribute name
	S

	servAttrCom
	CM

	periodicityList
	M


The servAttrCom attribute is mandatory only when requirements are being defined on deterministic communication for periodic user traffic per network slice (GSMA attribute). Otherwise, the attribute is optional.
The periodicityList attribute specifies a list of periodicities supported by the network slice for deterministic communication.

The “6.3.9 XLThpt<<dataType>>” defines the throughput properties for attributes dLThptPerSlice, dLThptPerUE, uLThptPerSlice, uLThptPerUE, in which the attributes guaThpt and maxThpt (highlighted) are related to GFBR QoS flow type for deterministic communications.

	Attribute name
	S

	guaThpt
	O

	maxThpt
	O


The guaThpt attribute describes the guaranteed data rate.

The maxThpt attribute describes the maximum data rate.
Some of the above attributes above are also available in “6.3.4 SliceProfile <<dataType>>”, which contains CNSliceSubnetProfile, RANSliceSubnetProfile, TopSliceSubnetProfile.
3.1.2
QoS attributes related to deterministic communication
In clause “5.3.76
FiveQICharacteristics” in [3], some attributes related or specific to (highlighted) deterministic communication service are defined.

	Attribute name
	S

	packetDelayBudget
	O

	averagingWindow
	O

	maximumDataBurstVolume
	O


The averagingWindow attribute indicates the Averaging Window (in unit of ms) of a 5QI. The maximumDataBurstVolume attribute indicates the Maximum Data Burst Volume (in unit of Byte) of a 5QI. These two parameters are used for deterministic communication service.
In clause “5.3.84
QoSData <<dataType>>” in [3], some attributes for GBR QoS flow type closely related to determinintic communications are extracted as follows:

	Attribute name

	gbrUl

	gbrDl

	extMaxDataBurstVol


The gbrUl attribute and gbrDl attribute represents the guaranteed uplink and downlink bandwidth respectively. The extMaxDataBurstVol attribute denotes the largest amount of data that is required to be transferred within a period of 5G-AN PDB.
In clause “5.3.81
PccRule <<dataType>>” in [3], some properties specific to GFBR QoS flow type (highlighted) for determinintic communications are extracted as follows:

	Attribute name
	S

	tscaiInputUl
	O

	tscaiInputDl
	O


The tscaiInputDl attribute contains transports TSCAI input parameters for TSC traffic at the ingress of the NW-TT (downlink flow direction).

The tscaiInputUl attribute contains transports TSCAI input parameters for TSC traffic at the ingress interface of the DS-TT/UE (uplink flow direction).

TSCAI describes TSC traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants. 
In clause “5.3.93
TscaiInputContainer <<dataType>> in [3], this data type is defined.

	Attribute name
	S

	periodicity
	O

	burstArrivalTime
	O


The Periodicity attribute identifies the time period between the start of two bursts in reference to the TSN GM. The burstArrivalTime attribute Indicates the arrival time (in date-time format) of the data burst in reference to the TSN GM.
3.2
The role of DCSA MnS producer in service deployment

There are mainly two aspects for the above contents in existing specification, the service requirements and QoS attributes related to DCSA.

Deterministic communication service is a type of a network slice and should follow the network slice provisioning procedures. For the service deployment of deterministic communications, the above attributes in ServiceProfile, SliceProfile, CNSliceSubnetProfile, RANSliceSubnetProfile, TopSliceSubnetProfile, FiveQICharacteristics and QoSData should be met. Network resources and the related policies should be deployed to support the deterministic communications.

DCSN MnS producer provides the service and network requirements analysis specific to deterministic communication services. DCSA MnS producer in the cross domain management can provide support of SLS requirements and the corresponding KPI analysis, e.g. providing analytical information for the service requirements to network requirements translation through service and network modeling. DCSA MnS producer in the domain management can provide support of network slice subnet requirement and the corresponding performance measurement analysis, e.g. providing analytical information of network requirements for a certain management domain. The above management capabilities are provided by the module “service requirement modelling”, “Network preparation” and module “Service and Network analysis” in DCSA MnS producer in the cross domain management and domain management respectively.

The input for DCSA MnS producer from the MnS consumer is the DCSA goal, e.g. the determininstic communication service requirements information listed in clause 3.1 in the serviceProfile and/or sliceProfile. The output of DCSA MnS producer to the MnS consumer can be the result of service requirements to network requirements translation and network requirements in a certain domain. Other information maybe to what extent and stability the network capability can provide etc.The NSMS MnS producer and NSSMS MnS producer can be the MnS consumers of the DCSA MnS producer.
3.3
Summary

From above descriptions, the service requirements related to deterministic communication services in current specifications are analyzed and organized in a logical way. In addition, some potential new attributes may need to be introduced according to the service requirements defined in SA1 and SA2 specifications indicated in TR 28.865 [2]. For example, the delay boundary for data transmission and reception, the interaction delay between the transmitter and the receiver etc. Some new requirements for KPI monitoring may also need to be introduced.

DCSA MnS producer is responsible for providing the analytical results for the service requirements and network requirements for the deterministic communications. It may work together with the NSMS MnS producer for the provisioning of network slice of determininstic communications.
It is proposed to add service requirements, QoS attributes and role of DCSA MnS producer in service and network requirements processing for deterministic communication service from management perspective.
4
Detailed proposal

This document proposes the following changes in TR 28.865.

	1st Change


5.X.2
Potential solutions

5.X.2.a
Potential solution #x: service deployment 
5.X.2.a.1
Introduction

Editor's Note:
This clause describes briefly the potential solution for issue#1 at a high-level.
For service deployment of deterministic communication in a certain network slice, the modelling and analysing of SLS requirements, feasibility check for network slice and network slice subnet, network resource management policy and QoS policy configuration specific to deterministic communications etc should be supported.
5.X.2.a.2
Description

Editor's Note:
This clause further details the potential solution and any assumptions made for issue#1.
1.
Service requirements related to deterministic communication
In clause “6.3.3 ServiceProfile <<dataType>>” and “6.3.4 SliceProfile <<dataType>>” in [3], there are some network slice related service requirement attributes which are related or specific to (highlighted) deterministic communications. The following attributes are extracted from ServiceProfile for example.

	Attribute name
	S

	dLDeterministicComm
	O

	uLDeterministicComm
	O

	jitter
	O

	survivalTime
	O

	synchronicity
	O


The survivalTime attribute specifies the time (millisecond) that an application consuming a communication service may continue without an anticipated message.

The synchronicity attribute specifies whether synchronicity of communication devices is supported, it is important for deterministic communication service.
The dLDeterministicComm attribute and uLDeterministicComm attribute specifies the properties of the deterministic communication in downlink and uplink respectively for periodic user traffic. Whose attributes are available in clause “6.3.8 DeterminComm <<dataType>>” in [3], as listed in the table below.

	Attribute name
	S

	servAttrCom
	CM

	periodicityList
	M


The servAttrCom attribute is mandatory only when requirements are being defined on deterministic communication for periodic user traffic per network slice (GSMA attribute). Otherwise, the attribute is optional.
The periodicityList attribute specifies a list of periodicities supported by the network slice for deterministic communication.

The “6.3.9 XLThpt<<dataType>>” defines the throughput properties for attributes dLThptPerSlice, dLThptPerUE, uLThptPerSlice, uLThptPerUE, in which the attributes guaThpt and maxThpt (highlighted) are related to GFBR QoS flow type for deterministic communications.

	Attribute name
	S

	guaThpt
	O

	maxThpt
	O


The guaThpt attribute describes the guaranteed data rate.

The maxThpt attribute describes the maximum data rate.
Some of the above attributes above are also available in “6.3.4 SliceProfile <<dataType>>”, which contains CNSliceSubnetProfile, RANSliceSubnetProfile, TopSliceSubnetProfile.
2.
QoS attributes related to deterministic communication
In clause “5.3.76
FiveQICharacteristics” in [3], some attributes related or specific to (highlighted) deterministic communication service are defined.

	Attribute name
	S

	packetDelayBudget
	O

	averagingWindow
	O

	maximumDataBurstVolume
	O


The averagingWindow attribute indicates the Averaging Window (in unit of ms) of a 5QI. The maximumDataBurstVolume attribute indicates the Maximum Data Burst Volume (in unit of Byte) of a 5QI. These two parameters are used for deterministic communication service.
In clause “5.3.84
QoSData <<dataType>>” in [3], some attributes for GBR QoS flow type closely related to determinintic communications are extracted as follows:

	Attribute name

	gbrUl

	gbrDl

	extMaxDataBurstVol


The gbrUl attribute and gbrDl attribute represents the guaranteed uplink and downlink bandwidth respectively. The extMaxDataBurstVol attribute denotes the largest amount of data that is required to be transferred within a period of 5G-AN PDB.
In clause “5.3.81
PccRule <<dataType>>” in [3], some properties specific to GFBR QoS flow type (highlighted) for determinintic communications are extracted as follows:

	Attribute name
	S

	tscaiInputUl
	O

	tscaiInputDl
	O


The tscaiInputDl attribute contains transports TSCAI input parameters for TSC traffic at the ingress of the NW-TT (downlink flow direction).

The tscaiInputUl attribute contains transports TSCAI input parameters for TSC traffic at the ingress interface of the DS-TT/UE (uplink flow direction).

TSCAI describes TSC traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants. 
In clause “5.3.93
TscaiInputContainer <<dataType>> in [3], this data type is defined.

	Attribute name
	S

	periodicity
	O

	burstArrivalTime
	O


The Periodicity attribute identifies the time period between the start of two bursts in reference to the TSN GM. The burstArrivalTime attribute Indicates the arrival time (in date-time format) of the data burst in reference to the TSN GM.
3.
The role of DCSA MnS producer in service deployment
There are mainly two aspects for the above contents in existing specification, the service requirements and QoS attributes related to DCSA.

Deterministic communication service is a type of a network slice and should follow the network slice provisioning procedures. For the service deployment of deterministic communications, the above attributes in ServiceProfile, SliceProfile, CNSliceSubnetProfile, RANSliceSubnetProfile, TopSliceSubnetProfile, FiveQICharacteristics and QoSData should be met. Network resources and the related policies should be deployed to support the deterministic communications.

DCSN MnS producer provides the service and network requirements analysis specific to deterministic communication services. DCSA MnS producer in the cross domain management can provide support of SLS requirements and the corresponding KPI analysis, e.g. providing analytical information for the service requirements to network requirements translation through service and network modeling. DCSA MnS producer in the domain management can provide support of network slice subnet requirement and the corresponding performance measurement analysis, e.g. providing analytical information of network requirements for a certain management domain. The above management capabilities are provided by the module “service requirement modelling”, “Network preparation” and module “Service and Network analysis” in DCSA MnS producer in the cross domain management and domain management respectively.

The input for DCSA MnS producer from the MnS consumer is the DCSA goal, e.g. the determininstic communication service requirements information listed in clause 3.1 in the serviceProfile and/or sliceProfile. The output of DCSA MnS producer to the MnS consumer can be the result of service requirements to network requirements translation and network requirements in a certain domain. Other information maybe to what extent and stability the network capability can provide etc.The NSMS MnS producer and NSSMS MnS producer can be the MnS consumers of the DCSA MnS producer.
The service requirements related to deterministic communication services in current specifications are analyzed and organized in a logical way. In addition, some potential new attributes may need to be introduced according to the service requirements defined in SA1 and SA2 specifications, as in the following table. Some new requirements for KPI monitoring may also need to be introduced, e.g., the frequency and duration of the observed value which exceeds the expected boundary.
	Attribute name
	Description

	delayBoundary
	The delay bound between transmission of a message and receipt of the message at the destination address

	communicationPattern
	The communication means used need to be deterministic, an activity response from the receiver and/or the receiving application is expected


Note: These attributes will be revisited in the future, and new attributes may be introduced.
DCSA MnS producer is responsible for providing the analytical results for the service requirements and network requirements for the deterministic communications. It may work together with the NSMS MnS producer for the provisioning of network slice of determininstic communications. For a network slice of deterministic communication services, the NSMS MnS producer consumes the services provided by the DCSA MnS producer for more accurate or deterministic values to meet the service requirements in different time and / or locations. 
5.X.3
Conclusion - Impact on normative work

Editor's Note:
This clause provides the conclusion from the aspect of impact on normative work for issue#1.

