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Discussion
Deployment of slicing in some operators’network involves tens to hundreds of slices to enable appropriate differentiation based on different service types and based on different tenants.

Fifteen values for the priority level field of ARP is not enough to accommodate prioritization of incoming QoS flows requests considering that these requests may correspond to different slices among which an operator may want to arbitrate. Extension of this priority level field range above 15 could be one solution.
For example, imagine a QoS flow of S-NSSAI 1 needs to pre-empt among vulnerable QoS flows of S-NSSAI 2, 3, 4 and the operator prefers in this case to pre-empt a QoS flow of S-NSSAI 4 compared to pre-empting a QoS flow of S-NSSAI 2 or 3; then it can allocate the priority levels using ranges such as:

S-NSSAI 2: priority levels from 1 to 15

S-NSSAI 3: priority levels from 16 to 30

S-NSSAI 4: priority levels from 31 to 45

In this case the QoS flows of S-NSSAI 4 will be pre-empted in priority.

At the same time, in the example above a range of fifteen values remains available to prioritize among vulnerable QoS flows within a given slice.
This is of course one solution among others.
Solution 1: increase the number of priority levels in the ARP from 15 to 256 values.
Increasing the number of priority levels can help prioritizing among slices and determining which QoS flow of which slice should rather be pre-empted in case of congestion but it may not answer all needed cases.
Taking again a simple example, in case of congestion the operator may accept to:

· pre-empt QoS flows of S-NSSAIs 2, 3, 4 to help an admission of a QoS flow of S-NSSAI 1,
· pre-empt QoS flows of S-NSSAI 4 only to help an admission of a QoS flow of S-NSSAI 2.

· not pre-empt any QoS flow of S-NSSAIs 1, 2, 3 if this is to help the admission of a QoS flow of S-NSSAI 4.

For instance, QoS flows of S-NSSAI 3 (eMBB) are vulnerable for incoming calls of S-NSSAI 1= VoNR

but not vulnerable for incoming calls of S-NSSAI 4= IOT.
The example above relates to prioritization among service types, but obviously such arbitration can obviously also be very useful among tenants which are customers of the operator.

Solving the second example problem above would need to evolve the vulnerability from an absolute parameter into a slice-relative parameter.

This means for NG-RAN node to receive a list of vulnerable slices which is per slice.

This list can be received at NG Setup Response by the NG-RAN node.

9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	S-NSSAI Priority List
	O
	
	
	
	YES
	reject

	 >S-NSSAI Priority Item
	
	1..<maxnoofSliceItems>
	
	
	-
	

	   >>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Vulnerable S-NSSAI List
	O
	
	Extended Slice Support List
9.3.1.191
	
	-
	


Solution 2: a per slice list of vulnerable slices is received by the NG-RAN node in the NG Setup Response message.

Because solution 2 has more flexibility than solution 1 it is proposed to select solution 2.

Conclusion and Proposal

This paper has provided examples of the current limitation for operators to arbitrate among slices in the admission control process (pre-emption, priority levels, etc..) and makes the following proposal:

Proposal: the NG-RAN node receives a per-slice list of vulnerable slices in the NG Setup Response message as presented in the CR below.  
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9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	>>GUAMI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN or per SNPN.
	-
	

	>>NPN Support
	O
	
	9.3.3.44
	If NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>Extended Slice Support List
	M
	
	9.3.1.191
	Additional Supported S-NSSAIs per PLMN or per SNPN.
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore

	IAB Supported
	O
	
	ENUMERATED (true, ...)
	Indication of support for IAB.
	YES
	ignore

	Extended AMF Name
	O
	
	9.3.3.51
	
	YES
	ignore

	S-NSSAI Priority List
	O
	
	
	
	YES
	reject

	 >S-NSSAI Priority Item
	
	1..<maxnoofSliceItems>
	
	
	-
	

	   >>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Vulnerable S-NSSAI List
	O
	
	Extended Slice Support List

9.3.1.191
	
	-
	


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is 256.

	maxnoofPLMNs
	Maximum no. of PLMNs per message. Value is 12.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024. 


Next change
9.4.4
PDU Definitions

-- ASN1START

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

--

-- PDU definitions for NGAP.

--

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

NGAP-PDU-Contents { 

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Not modified

S-NSSAI,

S-NSSAI-PriorityList,


SONConfigurationTransfer,


SourceToTarget-TransparentContainer,


SourceToTarget-AMFInformationReroute,


SRVCCOperationPossible,

Not modified

id-S-NSSAI,

id-S-NSSAI-PriorityList,


id-SONConfigurationTransferDL,


id-SONConfigurationTransferUL,


id-SourceAMF-UE-NGAP-ID,

Not modified
-- **************************************************************

--

-- NG SETUP RESPONSE

--

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

NGSetupResponse ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {NGSetupResponseIEs} },


...

}

NGSetupResponseIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMFName





CRITICALITY reject
TYPE AMFName




PRESENCE mandatory
}|


{ ID id-ServedGUAMIList



CRITICALITY reject
TYPE ServedGUAMIList


PRESENCE mandatory
}|


{ ID id-RelativeAMFCapacity


CRITICALITY ignore
TYPE RelativeAMFCapacity

PRESENCE mandatory
}|


{ ID id-PLMNSupportList



CRITICALITY reject
TYPE PLMNSupportList


PRESENCE mandatory
}|


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional

}|


{ ID id-UERetentionInformation

CRITICALITY ignore
TYPE UERetentionInformation

PRESENCE optional

}|


{ ID id-IAB-Supported



CRITICALITY ignore
TYPE IAB-Supported



PRESENCE optional

}|


{ ID id-Extended-AMFName


CRITICALITY ignore
TYPE Extended-AMFName


PRESENCE optional

}|


{ ID id-S-NSSAI-PriorityList

CRITICALITY ignore
TYPE S-NSSAI-PriorityList



PRESENCE optional

},


...

}

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

9.4.5
Information Element Definitions

-- ASN1START

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

--

-- 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

asn1 not modified
S-NSSAI ::= SEQUENCE {


sST




SST,


sD




SD












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { S-NSSAI-ExtIEs} }
OPTIONAL,


...

}

S-NSSAI-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

S-NSSAI-PriorityList ::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF S-NSSAI-PriorityItem
S-NSSAI-PriorityItem ::= SEQUENCE {


s-NSSAI





S-NSSAI,


vulnerableS-NSSAIList

ExtendedSliceSupportList,


iE-Extensions

ProtocolExtensionContainer { {S-NSSAI-PriorityItem-ExtIEs} } OPTIONAL,


...

}

S-NSSAI-PriorityItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

SONConfigurationTransfer ::= SEQUENCE {


targetRANNodeID



TargetRANNodeID,


sourceRANNodeID



SourceRANNodeID,


sONInformation



SONInformation,


xnTNLConfigurationInfo

XnTNLConfigurationInfo









OPTIONAL,

-- The above IE shall be present if the SON Information IE contains the SON Information Request IE set to “Xn TNL Configuration Info”


iE-Extensions

ProtocolExtensionContainer { {SONConfigurationTransfer-ExtIEs} }
OPTIONAL,

...

}

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


...

}

Asn1 not modified
9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

NGAP-Constants { 

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Asn1 not modified

id-ConfiguredTACIndication







ProtocolIE-ID ::= 272

id-Extended-RANNodeName








ProtocolIE-ID ::= 273

id-Extended-AMFName









ProtocolIE-ID ::= 274


id-GlobalCable-ID









ProtocolIE-ID ::= 275


id-QosMonitoringReportingFrequency





ProtocolIE-ID ::= 276


id-QosFlowParametersList







ProtocolIE-ID ::= 277


id-S-NSSAI-PriorityList








ProtocolIE-ID ::= xxx

END

-- ASN1STOP


