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1   Description
This paper discusses the detailed specification of QoS characteristics.
Packet loss rate

Already aligned with the changes as agreed for LTE:

9.2.1.xx
Packet Loss Rate

This IE indicates the packet loss rate.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Packet Loss Rate
	M
	
	INTEGER(0..1000)
	Ratio of lost packets per number of packets sent, expressed in tenth of percent.  
	-
	-


However, it is missing the semantic description:

This IE applies only to bearers with specific QCI (see TS 23.401 [11])
Which should be re-interpreted as:

This IE applies only to QoS Flows with specific 5QI (see TS 23.401 [11])
Packet delay budget

Standardized values go from 5ms to 300 ms.

In order to be future-proof, it would be good to allow a lower bound of 1ms (and an upper bound of e.g. 500ms) and in relation to this low level a granularity of 0.5ms.

Packet Error rate

Current standardized values are 10-2, 10-3, 10-3, 10-4, 10-5. In order to provide suitable granularity, it would be good to express the PER in terms of PER= n x 10-k where n and k are integer 0..9. 
Averaging window

SA2 recently decided a range up to 2000 ms. It should be made extensible.
Maximum Data Burst Volume

Standardized value goes from 160 bytes to 1358 bytes to avoid IP fragmentation. We propose 0..4095 with units of bytes.
Priority level
Standardized values go from 1 to 90.
Current range 1..127 is good enough. But values can be made extensible and the priority order should be indicated (as it is done for e.g. the priority of the ARP).
Proposal 1: agree the TP below to finalize the specification of detailed QoS characteristics.
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9.3.1.10
GBR QoS Flow Information

This IE indicates QoS parameters for a GBR QoS flow for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].

	Notification Control
	O
	
	ENUMERATED (notification enabled, ...) 
	Details in TS 23.501 [9].

	Maximum Packet Loss Rate Downlink
	O
	
	Packet Loss Rate

9.3.1.79
	This IE applies only to QoS flows with specific 5QI and indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [9].

	Maximum Packet Loss Rate Uplink
	O
	
	Packet Loss Rate

9.3.1.79
	This IE applies only to QoS flows with specific 5QI and indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [9].


9.3.1.18
Dynamic 5QI Descriptor

This IE indicates the QoS Characteristics for a Non-standardised or not pre-configured 5QI for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Priority Level
	M
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9].

	Packet Delay Budget
	M
	
	9.3.1.80
	Packet Delay Budget is specified in TS 23.501 [9].

	Packet Error Rate
	M
	
	9.3.1.81
	Packet Error Rate is specified in TS 23.501 [9].

	Delay Critical
	C-ifGBRflow
	
	ENUMERATED (delay critical, non-delay critical)
	Indicates whether the GBR QoS flow is delay critical as specified in TS 23.501 [9].

	Averaging Window
	C-ifGBRflow 
	
	9.3.1.82
	Averaging Window is specified in TS 23.501 [9].

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Daa Burst Volume is specified in TS 23.501 [9].


	Condition
	Explanation

	ifGBRflow
	This IE shall be present if the GBR QoS Flow Information IE is present in the QoS Flow Level QoS Parameters IE.


9.3.1.28
Non Dynamic 5QI Descriptor

This IE indicates the QoS Characteristics for a standardized or pre-configured 5QI for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	5QI
	M
	
	INTEGER (0..255)
	5QI is specified in TS 23.501 [9].

	Priority Level
	O
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.

	Averaging Window
	O
	
	9.3.1.82
	This IE applies to GBR QoS flows only. Averaging Window is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Daa Burst Volume is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.


9.3.1.79
Packet Loss Rate
This IE indicates the Packet Loss Rate.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Packet Loss Rate
	M
	
	INTEGER (0..1000,…)
	Ratio of lost packets per number of packets sent, expressed in tenth of percent.


9.3.1.80
Packet Delay Budget
This IE indicates the Packet Delay Budget.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Packet Delay Budget
	M
	
	INTEGER (0..1023,…)
	upper bound value for the delay that a packet may experience expressed in unit of 0.5ms.


9.3.1.81
Packet Error Rate
This IE indicates the Packet Error Rate.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Unit
	M
	
	INTEGER (0..9)
	The packet error rate is expressed as Unit x 10-k where k is the power.

	Power
	M
	
	INTEGER (0..9)
	


9.3.1.82
Averaging Window
This IE indicates the Averaging Window.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Averaging Window
	M
	
	INTEGER (0..2000,…)
	Unit: ms.


9.3.1.83
Maximum Data Burst Volume
This IE indicates the Maximum Data Burst Volume.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Maximum Data Burst Volume
	M
	
	INTEGER (0..4095,…)
	Unit: byte.


9.3.1.84
Priority Level
This IE indicates the Priority Level.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Priority Level
	M
	
	INTEGER (1..127)
	Values ordered in decreasing order of priority i.e. with 1 as the highest priority and 127 as the lowest priority. 


Next Change
9.4.5
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Next Change
AreaOfInterestTAIList ::= SEQUENCE (SIZE(1..maxnoofAoI)) OF AreaOfInterestTAIItem

AreaOfInterestTAIItem ::= SEQUENCE {


tAI




TAI,


iE-Extensions

ProtocolExtensionContainer { {AreaOfInterestTAIItem-ExtIEs} }
OPTIONAL,


...

}

AreaOfInterestTAIItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

AssistanceDataForPaging ::= SEQUENCE {


assistanceDataForRecommendedCells

AssistanceDataForRecommendedCells


OPTIONAL,


pagingAttemptInformation



PagingAttemptInformation




OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {AssistanceDataForPaging-ExtIEs} } OPTIONAL,


...

}

AssistanceDataForPaging-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

AssistanceDataForRecommendedCells ::= SEQUENCE {


recommendedCellsForPaging

RecommendedCellsForPaging, 


iE-Extensions

ProtocolExtensionContainer { {AssistanceDataForRecommendedCells-ExtIEs} }
OPTIONAL,


...

}

AssistanceDataForRecommendedCells-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

AssociatedQosFlowList ::= SEQUENCE (SIZE(1..maxnoofQosFlows)) OF AssociatedQosFlowItem

AssociatedQosFlowItem ::= SEQUENCE {


qosFlowIndicator

QosFlowIndicator,


iE-Extensions

ProtocolExtensionContainer { {AssociatedQosFlowItem-ExtIEs} } OPTIONAL,


...

}

AssociatedQosFlowItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

AveragingWindow ::= INTEGER (0..2000,…)


-- B

Next Change
-- M

MaskedIMEISV ::= BIT STRING (SIZE(64))

MaximumDataBurstVolume ::= INTEGER (0..4095,…)


MessageIdentifier ::= BIT STRING (SIZE(16))

MICOModeIndication ::= ENUMERATED {


true,


...

}

MultipleTNLInformation ::= SEQUENCE {


tNLInformationList

TNLInformationList,


iE-Extensions

ProtocolExtensionContainer { {MultipleTNLInformation-ExtIEs} }
OPTIONAL,


...

}

MultipleTNLInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

-- N

Next Change
-- P

PacketDelayBudget ::= INTEGER (0..1023,…)

PacketErrorRate ::= SEQUENCE {


pER-Unit


PER-Unit,


pER-Power


PER-Power,


iE-Extensions

ProtocolExtensionContainer { {PacketErrorRate-ExtIEs} }
OPTIONAL,


...

}

PacketErrorRate-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

PER-Unit ::= INTEGER (0..9)
PER-Power:: = INTEGER (0..9)

PacketLossRate ::= INTEGER (0..1000,…)

PagingAttemptInformation ::= SEQUENCE {


pagingAttemptCount




PagingAttemptCount,


intendedNumberOfPagingAttempts

IntendedNumberOfPagingAttempts,


nextPagingAreaScope




NextPagingAreaScope








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {PagingAttemptInformation-ExtIEs} }
OPTIONAL,


...

}

PagingAttemptInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

PagingAttemptCount ::= INTEGER (1..16, ...)

PagingDRX ::= INTEGER (0..63)

-- This IE may need to be refined
PagingOrigin ::= ENUMERATED {


non-3gpp,


...

}

PagingPriority ::= ENUMERATED {


priolevel1,


priolevel2,


priolevel3,


priolevel4,


priolevel5,


priolevel6,


priolevel7,


priolevel8,


...

}

PathSwitchRequestAcknowledgeTransfer ::= SEQUENCE {


uL-NGU-UP-TNLInformation

UPTransportLayerInformation,


securityIndication



SecurityIndication












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {PathSwitchRequestAcknowledgeTransfer-ExtIEs} }
OPTIONAL,


...

}

PathSwitchRequestAcknowledgeTransfer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

PathSwitchRequestTransfer ::= SEQUENCE {


dL-NGU-UP-TNLInformation


UPTransportLayerInformation,


userPlaneSecurityInformation

UserPlaneSecurityInformation





OPTIONAL,


qosFlowAcceptedList




QosFlowAcceptedList,


iE-Extensions

ProtocolExtensionContainer { {PathSwitchRequestTransfer-ExtIEs} }
OPTIONAL,


...

}

PathSwitchRequestTransfer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

PDUSessionID ::= INTEGER (0..255)

Next Change
PortNumber ::= OCTET STRING (SIZE(2))

PPI ::= INTEGER (1..8, ...)

Pre-emptionCapability ::= ENUMERATED {


shall-not-trigger-pre-emption,


may-trigger-pre-emption

}

Pre-emptionVulnerability ::= ENUMERATED {


not-pre-emptable,


pre-emptable

}

PriorityLevelARP ::= INTEGER (1..15)

PriorityLevelQos ::= INTEGER (1..127)


PWSFailedCellIDList ::= CHOICE {


eUTRA-CGI-PWSFailedList

EUTRA-CGIList,


nR-CGI-PWSFailedList

NR-CGIList,


...

}

-- Q
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