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1   Introduction
In RAN#85 meeting, TSG RAN agreed to add the following objective the WID on Rel-16 enhancements for NB-IoT:
Improved latency:

· Specify support of UE specific DRX and consider expanding the current DRX range [RAN2, SA2, CT1]
In RAN3#107e meeting, RAN3 discussed the SA2 solutions and provide reply LS to SA2 [2] to inform them that From RAN3 point of view, both options are feasible and have same potential RAN3 specification impact.
In the meanwhile:

· In SA2#137-e meeting, SA2 agreed a CR [3] to support UE specific DRX for NB-IoT in EPS.

· In RAN2#109-e meeting, RAN2 sent and Reply LS [7] clarifies that there is no consensus on the value set for NB-IoT UE specific DRX cycle yet.
· In CT1#122-e meeting, CT1 asked two questions [8], one of them needs to be answered by RAN3.

In this contribution, we analyses the RAN3 impact to support NB-IoT UE specific DRX in both EPS and 5GS, and provide NGAP TP to BL CR#0157 "Introduction of CP UP NB-IoT Others" for TS38.413.
2   Discussion

In the SA2 agreed CR [3], besides the NAS negotiation part, the CR also include the following part which is related to RAN3:
	5.3.4.3
Network Triggered Service Request, step 3a, S1AP Paging:
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	5.7.2
MME Table 5.7.2-1: MME MM and EPS bearer Contexts
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	[image: image3.png]In cach S1 interface Page Request message, the MME shall send the E-UTRAN selevant information fom the UE
Specific DRX Parameters for the UE's current RAT (to help determine the DRX cycle length) and information derived
from the IMSI (which defines when the UE wil be awake from its slecp mode). Details are specified in TS 36 304 [34]







Observation 1: NB-IoT UE specific DRX is introduced in EPS in SA2.
As mentioned by [4], in current S1AP specification：

· Default Paging DRX IE and NB-IoT Default Paging DRX IE are included in S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages;
· Paging DRX IE is included in PAGING message, note that it is the existing UE specific DRX;
· Default Paging DRX IE refers to Paging DRX IE which is designed as ENUMERATED (32, 64, 128, 256, …);
· NB-IoT Default Paging DRX IE is defined as ENUMERATED (128, 256, 512, 1024, …);
Considering of this current status of S1AP specification, and the potential different value range of UE specific DRX for the NB-IoT UEs and other UEs, it is understood that change the existing S1AP Paging DRX IE will impact the Default Paging DRX IE. And on the other hand, a new IE dedicated for NB-IoT UE specific DRX can also help to avoid potential non backward compatibility issue, it is proposed to:

Proposal 1: introduce NB-IoT Paging DRX IE in S1AP Paging Message.
In SA2 current 5GS specifications, the following descriptions could be found:
	TS23.501: 5.4.5
DRX (Discontinuous Reception) framework
If the UE wants to use UE specific DRX parameters, the UE shall include its preferred values consistently in every Initial Registration and Mobility Registration procedure separately for NR/WB-EUTRA and NB-IoT. During Initial Registration and Mobility Registration procedures performed on NB-IoT cells, the normal 5GS procedures apply.

	TS23.502, 4.2.3.3
Network Triggered Service Request, step 4b, NGAP Paging procedure:

[image: image4.png]Ifthe UE is in RM-REGISTERED state and CM-IDLE and reachable in 3GPP access, the AMF sends a Paging
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	TS23.502: Table 5.2.2.2.2-1: UE Context in AMF
[image: image5.png][»UE Specific DRX Parameters«

UE specific DRX parameters.<







Observation 2: NB-IoT UE specific DRX is supported in 5GS in SA2.

As mentioned by [4], in current NGAP specification：

· Default Paging DRX IE is included in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages;
· Paging DRX IE is included in PAGING message, note that it is the existing UE specific DRX;

· Default Paging DRX IE refers to Paging DRX IE which is designed as ENUMERATED (32, 64, 128, 256, …);
· NB-IoT Default Paging DRX IE will be introduced by NGAP BL CR#0120 as ENUMERATED (128, 256, 512, 1024, …);
For the same reason as LTE, it is also proposed to:
Proposal 2 introduce NB-IoT Paging DRX IE in NGAP Paging Message.
In the CT1 LS [8]
	Additionally, CT1 would like to receive feedback on the following questions to decide the NAS part of the solution to pursue:

· Question to RAN2: What values shall be supported for UE specific DRX for NB-IoT?

· Question to RAN3: When the UE is accessing via NB-IoT, is the legacy MME is mandated to provide the stored UE specific DRX value, that was requested by the UE over NAS, in the S1 paging message to the eNB?


About the Question to RAN3, in S1AP specification, it is said that:

The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304 [20].

From RAN3 specification point of view, there is no restriction on when to provide the Paging DRX IE in PAGING message, therefore it is proposed to reply to CT1 that it is up to MME implementation, RAN3 specification said that The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304.

Proposal 3: Answer CT1’s question that it is up to MME implementation, RAN3 specification said that The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304.
3   Proposal
In this contribution, we discuss how to support UE specific DRX based on SA2/RAN2/CT1 progress, and get the following proposals:
Proposal 1: introduce NB-IoT Paging DRX IE in S1AP Paging Message.
For proposal 1, it is proposed to agree the S1AP CR provided in [5].

Proposal 2 introduce NB-IoT Paging DRX IE in NGAP Paging Message.
For Proposal 2, it is proposed to agree the Text Proposal provided in section 5, to be introduced in BL CR [6].

Proposal 3: Answer CT1’s question that it is up to MME implementation, RAN3 specification said that The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304.

For Proposal 3, it is proposed to agree the Draft LS provided in [9].
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5   Text proposal to NGAP BL CR#0120
--------Start of the First Change----
8.5.1
Paging

5.1.1.1   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.
5.1.1.2   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].
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE. 

If the NB-IoT UE Identity Index Value IE is included in the PAGING message, the NG-RAN node shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [29].
Editor’s Note: whether the NB-IoT UE Identity Index value IE should be introduced requires further checking.

If the NB-IoT Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 36.304 [29].
--------Start of the 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

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.yyy
	
	YES
	ignore

	NB-IoT UE Identity Index value (FFS)
	O
	
	9.3.3.zzz
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.aaa
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore


Editor’s Note: weither the NB-IoT UE Identity Index value IE should be introduced requires further checking
	Range bound
	Explanation

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


--------Start of the Next Change----
9.3.1.aaa
NB-IoT Paging DRX
This IE indicates the NB-IoT UE specific Paging DRX as defined in TS 36.304 [29].

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

	NB-IoT Paging DRX
	M
	
	ENUMERATED (32, 64, 128, 256, 512, 1024, …)
	Unit: [number of radioframes]


--------Start of the Next Change----
--------Start of the 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

SKIPPED ASN.1 UNCHANGED

LocationReportingRequestType,


MaskedIMEISV,


MessageIdentifier,


MobilityRestrictionList,


NAS-PDU,


NASSecurityParametersFromNGRAN,

NB-IoT-DefaultPagingDRX,

NB-IoT-PagingDRX,

NB-IoT-Paging-eDRXInfo,


NB-IoT-UEIdentityIndex,

NewSecurityContextInd,


NGRAN-CGI,


NGRAN-TNLAssociationToRemoveList,


NGRANTraceID,
SKIPPED ASN.1 UNCHANGED
FROM NGAP-IEs
NEXT CHANGE

id-MobilityRestrictionList,


id-NAS-PDU,


id-NASC,


id-NASSecurityParametersFromNGRAN,

id-NB-IoT-DefaultPagingDRX,

id-NB-IoT-PagingDRX,

id-NB-IoT-Paging-eDRXInfo,


id-NB-IoT-UEIdentityIndex,

id-NewAMF-UE-NGAP-ID,


id-NewGUAMI,


id-NewSecurityContextInd,
SKIPPED ASN.1 UNCHANGED
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-NB-IoT-Paging-eDRXInfo
CRITICALITY ignore
TYPE NB-IoT-Paging-eDRXInfo
PRESENCE optional
}|


{ ID id-NB-IoT-UEIdentityIndex

CRITICALITY ignore
TYPE NB-IoT-UEIdentityIndex
PRESENCE optional
}|


{ ID id-NB-IoT-PagingDRX


CRITICALITY ignore
TYPE NB-IoT-PagingDRX


PRESENCE optional},

...

}
NEXT CHANGE
-- **************************************************************

--

-- NG SETUP REQUEST

--

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

NGSetupRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {NGSetupRequestIEs} },


...

}

NGSetupRequestIEs NGAP-PROTOCOL-IES ::= {


{ ID id-GlobalRANNodeID


CRITICALITY reject
TYPE GlobalRANNodeID

PRESENCE mandatory
}|


{ ID id-RANNodeName


CRITICALITY ignore
TYPE RANNodeName


PRESENCE optional}|


{ ID id-SupportedTAList

CRITICALITY reject
TYPE SupportedTAList

PRESENCE mandatory
}|


{ ID id-DefaultPagingDRX

CRITICALITY ignore
TYPE PagingDRX


PRESENCE mandatory
}|


{ ID id-UERetentionInformation
CRITICALITY ignore
TYPE UERetentionInformation
PRESENCE optional
}|,
{ ID id-NB-IoT-DefaultPagingDRX

CRITICALITY ignore
TYPE NB-IoT-DefaultPagingDRX

PRESENCE optional
},

...

}

NEXT CHANGE
-- **************************************************************

--

-- RAN CONFIGURATION UPDATE 

--

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

RANConfigurationUpdate ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {RANConfigurationUpdateIEs} },


...

}

RANConfigurationUpdateIEs NGAP-PROTOCOL-IES ::= {


{ ID id-RANNodeName


CRITICALITY ignore
TYPE RANNodeName

PRESENCE optional
}|


{ ID id-SupportedTAList

CRITICALITY reject
TYPE SupportedTAList

PRESENCE optional
}|


{ ID id-DefaultPagingDRX

CRITICALITY ignore
TYPE PagingDRX


PRESENCE optional
}|


{ ID id-GlobalRANNodeID

CRITICALITY ignore
TYPE GlobalRANNodeID

PRESENCE optional
}|


{ ID id-NGRAN-TNLAssociationToRemoveList

CRITICALITY reject
TYPE NGRAN-TNLAssociationToRemoveList


PRESENCE optional
}|
{ ID id-NB-IoT-DefaultPagingDRX

CRITICALITY ignore
TYPE NB-IoT-DefaultPagingDRX

PRESENCE optional
},


...

}

NEXT CHANGE
9.4.5
Information Element Definitions

-- N
SKIPPED ASN.1 UNCHANGED
N3IWF-ID ::= CHOICE {


n3IWF-ID



BIT STRING (SIZE(16)),


choice-Extensions

ProtocolIE-SingleContainer { {N3IWF-ID-ExtIEs} }

}

N3IWF-ID-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

NAS-PDU ::= OCTET STRING

NASSecurityParametersFromNGRAN ::= OCTET STRING
NB-IoT-DefaultPagingDRX ::= ENUMERATED {rf128, rf256, rf512, rf1024, ... }
NB-IoT-PagingDRX ::= ENUMERATED {rf32, rf64, rf128, rf256, rf512, rf1024, ... }
NB-IoT-Paging-eDRXCycle ::= ENUMERATED {hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, ...}

NB-IoT-Paging-TimeWindow ::= ENUMERATED {s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, ... }

NB-IoT-Paging-eDRXInfo ::= SEQUENCE {


nB-IoT-Paging-eDRXCycle NB-IoT-Paging-eDRXCycle,


nB-IoT-Paging-TimeWindow NB-IoT-Paging-TimeWindow OPTIONAL,


...

}

NB-IoT-UEIdentityIndex ::= BIT STRING (SIZE(12))
NetworkInstance ::= INTEGER (1..256, ...)

NewSecurityContextInd ::= ENUMERATED {


true,


...

}

NEXT CHANGE
9.4.7
Constant Definitions

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

--

-- Constant definitions

--

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

SKIPPED ASN.1 UNCHANGED

id-OldAssociatedQosFlowList-ULendmarkerexpected


ProtocolIE-ID ::= 159


id-CNTypeRestrictionsForEquivalent





ProtocolIE-ID ::= 160


id-CNTypeRestrictionsForServing






ProtocolIE-ID ::= 161


id-NewGUAMI











ProtocolIE-ID ::= 162


id-ULForwarding










ProtocolIE-ID ::= 163


id-ULForwardingUP-TNLInformation






ProtocolIE-ID ::= 164


id-CNAssistedRANTuning








ProtocolIE-ID ::= 165


id-CommonNetworkInstance








ProtocolIE-ID ::= 166


id-NGRAN-TNLAssociationToRemoveList





ProtocolIE-ID ::= 167


id-TNLAssociationTransportLayerAddressNGRAN



ProtocolIE-ID ::= 168


id-EndpointIPAddressAndPort







ProtocolIE-ID ::= 169


id-LocationReportingAdditionalInfo





ProtocolIE-ID ::= 170


id-SourceToTarget-AMFInformationReroute




ProtocolIE-ID ::= 171

id-AdditionalULForwardingUPTNLInformation



ProtocolIE-ID ::= 172


id-SCTP-TLAs











ProtocolIE-ID ::= 173


id-DataForwardingResponseERABList





ProtocolIE-ID ::= 174


id-RIMInformationTransfer







ProtocolIE-ID ::= 175


id-GUAMIType











ProtocolIE-ID ::= 176

id-SRVCCOperationPossible







ProtocolIE-ID ::= 177

id-TargetRNC-ID










ProtocolIE-ID ::= 178


id-RAT-Information









ProtocolIE-ID ::= 179


id-ExtendedRATRestrictionInformation





ProtocolIE-ID ::= 180


id-QosMonitoringRequest








ProtocolIE-ID ::= 181


id-SgNB-UE-X2AP-ID









ProtocolIE-ID ::= 182

id-NB-IoT-PagingDRX









ProtocolIE-ID ::= ggg

id-NB-IoT-Paging-eDRXInfo







ProtocolIE-ID ::= xxx

id-NB-IoT-UEIdentityIndex







ProtocolIE-ID ::= xxy

id-NB-IoT-DefaultPagingDRX







ProtocolIE-ID ::= xxz
--------End of the Changes----
3GPP


_1647864811.vsd
NG-RAN node


AMF


PAGING



