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1   Introduction
Tdoc R3-186766 argues that there is a complete toolset to address throttling traffic based on slice. Especially for cases of severe congestion, UAC is presented as the Rolls Royce of the toolset because it “does not consume any resources due to the fact that UEs learn from system information that UAC has been activated, and therefore refrain from even trying to establish RRC connections to the network”.
We explain in this response paper why UAC is not efficient for these use cases and therefore why there is currently no mechanism that consumes no radio resource, in contrast to what is quoted above.
2   Description

UAC is not efficient to throttle DL traffic per slice.

The simple figure 1 quickly drafted below presents an example where Slice 1 is in overload in NG-RAN. It explains that when UE receives the RRC Paging it has no idea of the slice involved. Therefore, UAC is useless and UE will reply with Service Request w/o indicating a particular slice. It is only later when the network sends the Initial Context Setup that the network will be able to indicate the slice corresponding the paging earlier sent. NG-RAN can then reject but at this late stage a lot of signaling has already been uselessly consumed.
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Figure 1: UAC inefficient for DL initiated traffic
UAC is not efficient to throttle MO traffic per slice.

The number of Access Categories (AC) has a very limited range of 32. Moreover, this range is split between standardized access classes (AC) and operator-defined access classes and the number of operator-defined access classes is even more limited.
Multiple slices would typically be mapped to one operator-defined Access Category.

In the example below, AC 10 is mapped to slices 3, 4, 5. At some point in time traffic of slice 4 needs to be barred or reduced. It becomes necessary to update dynamically the AC- slice mapping as shown below from table 1 to table 2 in order to isolate slice 4:

	AC 10
	S-NSSAI  3, 4, 5


Table 1: mapping AC- S-NSSAI(s) before remapping
	AC 10
	S-NSSAI  4

	AC 11
	S-NSSAI 3, 5


Table 2: mapping AC- S-NSSAI after remapping
After this remapping barring AC 10 would be adequate to bar S-NSSAI 4.
The problem is that dynamic AC- slice remapping cannot happen without informing all UEs of the updated mapping. This updated mapping happens at NAS layer via dedicated signaling and therefore would be costly and counter-effective. 

Another limitation of using UAC for the above use case is the number of sets of barring parameters which is also limited to 8. Therefore, if more than 8 slices are used, this UAC method would have restriction to 8 barring sets. 
Finally, an additional limitation of UAC, as explained in tdoc [4], is the difficulty to update dynamically the percentage of traffic reduction because this percentage is broadcast and all UEs would need to read the update of the broadcast information before the change becomes effective which takes time and resources.

3   Conclusion and proposals

This paper has shown that UAC is not efficient to throttle traffic based on slice and other existing mechanisms (i.e. RRC reject/release) consume radio resources. The logical conclusion of this paper is therefore that there is no existing mechanism which does not consume resources, in contrast to what R3-186766 says. 

This is why filtering paging based on slice is a complementary solution to the existing toolset which can be used in case of severe sudden congestion.

Proposal: add S-NSSAI in the NGAP Paging message as a complementary solution, as per the TP below.
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Text Proposal for TS 38.413
8.5.1
Paging

8.5.1.1
General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.

At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.

If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].

For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.

If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].

If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.

If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].

If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].

If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].
At the reception of the PAGING message, the NG-RAN node may take into account the S-NSSAI IE when prioritizing the paging in case of NG-RAN overload.
8.5.1.3
Abnormal Conditions

Void.

Next Change
9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( gNB

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	S-NSSAI
	O
	
	9.3.1.24
	Indicates the S-NSSAI involved in the Paging. 
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.


Next Change
9.4.4
PDU Definitions

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

--

-- 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
id-RRCState,


id-SecurityContext,

id-SecurityKey,


id-SerialNumber,


id-ServedGUAMIList,

id-S-NSSAI,


id-SliceSupportList,


id-SONConfigurationTransferDL,


id-SONConfigurationTransferUL,


id-SourceAMF-UE-NGAP-ID,


id-SourceToTarget-TransparentContainer,


id-SupportedTAList,


id-TAIListForPaging,


id-TAIListForRestart,


id-TargetID,


id-TargetToSource-TransparentContainer,


id-TimeToWait,


id-TraceActivation,


id-TraceCollectionEntityIPAddress,


id-UEAggregateMaximumBitRate,


id-UE-associatedLogicalNG-connectionList,


id-UEContextRequest,


id-UE-NGAP-IDs,


id-UEPagingIdentity,


id-UEPresenceInAreaOfInterestList,


id-UERadioCapability,


id-UERadioCapabilityForPaging,


id-UESecurityCapabilities,


id-UnavailableGUAMIList,


id-UserLocationInformation,


id-WarningAreaList,


id-WarningMessageContents,


id-WarningSecurityInfo,


id-WarningType

FROM NGAP-Constants;

Next Change
-- **************************************************************

--

-- PAGING

--

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

Paging ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {PagingIEs} },


...

}

PagingIEs NGAP-PROTOCOL-IES ::= {


{ ID id-UEPagingIdentity



CRITICALITY ignore
TYPE UEPagingIdentity



PRESENCE mandatory
}|


{ ID id-PagingDRX





CRITICALITY ignore
TYPE PagingDRX





PRESENCE optional

}|


{ ID id-TAIListForPaging



CRITICALITY ignore
TYPE TAIListForPaging



PRESENCE mandatory
}|


{ ID id-PagingPriority




CRITICALITY ignore
TYPE PagingPriority




PRESENCE optional

}|


{ ID id-UERadioCapabilityForPaging

CRITICALITY ignore
TYPE UERadioCapabilityForPaging

PRESENCE optional

}|


{ ID id-PagingOrigin




CRITICALITY ignore
TYPE PagingOrigin




PRESENCE optional

}|


{ ID id-AssistanceDataForPaging


CRITICALITY ignore
TYPE AssistanceDataForPaging

PRESENCE optional

}|


{ ID id-S-NSSAI






CRITICALITY ignore
TYPE S-NSSAI




PRESENCE optional

},


...

}

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

Next Change
9.4.7
Constant Definitions

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

--

-- 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

Next Change

id-SerialNumber










ProtocolIE-ID ::= 95


id-ServedGUAMIList









ProtocolIE-ID ::= 96


id-SliceSupportList









ProtocolIE-ID ::= 97


id-SONConfigurationTransferDL






ProtocolIE-ID ::= 98


id-SONConfigurationTransferUL






ProtocolIE-ID ::= 99


id-SourceAMF-UE-NGAP-ID








ProtocolIE-ID ::= 100


id-SourceToTarget-TransparentContainer




ProtocolIE-ID ::= 101


id-SupportedTAList









ProtocolIE-ID ::= 102


id-TAIListForPaging









ProtocolIE-ID ::= 103


id-TAIListForRestart








ProtocolIE-ID ::= 104

id-TargetID











ProtocolIE-ID ::= 105


id-TargetToSource-TransparentContainer




ProtocolIE-ID ::= 106

id-TimeToWait










ProtocolIE-ID ::= 107


id-TraceActivation









ProtocolIE-ID ::= 108


id-TraceCollectionEntityIPAddress





ProtocolIE-ID ::= 109

id-UEAggregateMaximumBitRate






ProtocolIE-ID ::= 110


id-UE-associatedLogicalNG-connectionList



ProtocolIE-ID ::= 111


id-UEContextRequest









ProtocolIE-ID ::= 112


id-UE-NGAP-IDs










ProtocolIE-ID ::= 114


id-UEPagingIdentity









ProtocolIE-ID ::= 115


id-UEPresenceInAreaOfInterestList





ProtocolIE-ID ::= 116

id-UERadioCapability








ProtocolIE-ID ::= 117


id-UERadioCapabilityForPaging






ProtocolIE-ID ::= 118


id-UESecurityCapabilities







ProtocolIE-ID ::= 119


id-UnavailableGUAMIList








ProtocolIE-ID ::= 120


id-UserLocationInformation







ProtocolIE-ID ::= 121

id-WarningAreaList









ProtocolIE-ID ::= 122


id-WarningMessageContents







ProtocolIE-ID ::= 123


id-WarningSecurityInfo








ProtocolIE-ID ::= 124


id-WarningType










ProtocolIE-ID ::= 125


id-AdditionalUL-NGU-UP-TNLInformation




ProtocolIE-ID ::= 126


id-DataForwardingNotPossible






ProtocolIE-ID ::= 127


id-DL-NGU-UP-TNLInformation







ProtocolIE-ID ::= 128


id-PDUSessionAggregateMaximumBitRate




ProtocolIE-ID ::= 129


id-PDUSessionResourceFailedToSetupListCxtFail


ProtocolIE-ID ::= 130


id-PDUSessionType









ProtocolIE-ID ::= 131


id-QosFlowAddOrModifyRequestList





ProtocolIE-ID ::= 132


id-QosFlowSetupRequestList







ProtocolIE-ID ::= 133


id-QosFlowToReleaseList








ProtocolIE-ID ::= 134


id-SecurityIndication








ProtocolIE-ID ::= 135


id-UL-NGU-UP-TNLInformation







ProtocolIE-ID ::= 136

id-S-NSSAI











ProtocolIE-ID ::= 1xx

END
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