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1   Introduction

The WID of Rel-16 NB-IoT enhancements for LTE were approved in RAN#80. The WID has been revised and the lasted one is approved in RAN#85 [1]. The following objective is included in the WID:

	Improved latency:

· Specify support of UE specific DRX and consider expanding the current DRX range [RAN2, SA2, CT1]


This issue has been discussed in SA2, CT1, RAN and some LSs have been exchanged between different TSG groups[2][3][4], and some agreements have been obtained.
In this contribution, we will discuss the RAN3 impact for NB-IoT UE Specific DRX based on the Ls.

2   Discussion

In the Ls from SA2[2], it is included that “SA2 has discussed the related system impacts and agreed to introduce UE specific DRX for NB-IoT in both EPS and 5GS”. That means UE specific DRX for NB-IoT will be introduced in NAS, which is different from that for E-UTRAN.

Observation 1: UE specific DRX for NB-IoT will be introduced in NAS.
In RAN3 #107e meeting, most companies prefer option 2 in [2] to support UE specific DRX for NB-IoT for simplicity and less impact on RAN[3].

Proposal 1: Option 2 in [2] to support UE specific DRX for NB-IoT.
In the Ls from RAN2[4], it is also indicated that “From RAN2 point of view, option 2 is preferred as it can support separate value ranges for NB-IoT and WB-EUTRAN”. That mans AS capability of NB-IoT UE specific DRX will not be introduced. 
Observation 2: AS capability of NB-IoT UE specific DRX will not be introduced.

In E-UTRAN, eNB obtains whether the UE specific DRX feature is used based on the Paging DRX IE in S1AP/NGAP PAGING message. E.g. if the Paging DRX IE is present in S1AP/NGAP PAGING message, UE will use the UE specific DRX, else UE will not use UE specific DRX. But for NB-IoT, wen the UE does not support UE specific DRX(e.g. for Rel-15 UE), the Paging DRX IE may also be present in S1AP/NGAP PAGING message, because in Rel-15 or early specification, NAS specification does not capture that UE specific DRX is not supported in NB-IoT(e.g. only RAN specification captures that). Thus, for NB-IoT, the Paging DRX IE may be present in S1AP/NGAP PAGING message, and it is not used.

Observation 3: eNB can not decide whether UE specific DRX is used based on the Paging DRX IE in S1AP/NGAP PAGING message.

Since UE specific DRX for NB-IoT will be introduced in NAS, for eNB differentiates whether UE specific DRX for NB-IoT is negotiated in NAS, UE specific DRX for NB-IoT can also be introduced in S1AP/NGAP PAGING message, which is different from the legacy Paging DRX IE for NB-IoT can also be introduced in S1AP/NGAP PAGING message. Thus, eNB can differentiate whether UE specific DRX for NB-IoT is negotiated in NAS, and whether it is used for paging.

Proposal 2: UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) is introduced in S1AP/NGAP PAGING message.

For the value range of  UE specific DRX for NB-IoT, it has already be discussed in RAN2 #109e, but there is no consensus, and it will be discussed in RAN2 and CT1 further. Thus, the value range of UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) can be FFS, RAN3 can wait for the conclusion from RAN2 and CT1.

Proposal 3: The value range of UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) can be FFS, which will be based on the conclusion from RAN2 and CT1.

In the Ls from CT1[5], it is questioned “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”. Based on the proposal 1, UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) can also be introduced in S1AP/NGAP PAGING message, eNB can differentiate whether UE specific DRX for NB-IoT is negotiated in NAS. Thus the legacy Paging DRX IE in S1AP/NGAP PAGING message does not take effect for NB-IoT, and whether it is provided in legacy MME can be based on the MME implementation. 
Proposal 4: The legacy Paging DRX IE in S1AP/NGAP PAGING message does not take effect for NB-IoT, and whether it is provided in legacy MME can be based on the MME implementation.

Based on the proposal, we provide 2 related TPs in the appendix and one draft Ls[6]. 
3   Proposal

In this contribution, we discuss the necessity of ANR report exchange in NB-IoT, and get the following observations and proposal:

Observation 1: UE specific DRX for NB-IoT will be introduced in NAS.

Observation 2: AS capability of NB-IoT UE specific DRX will not be introduced.

Observation 3: eNB can not decide whether UE specific DRX is used based on the Paging DRX IE in S1AP/NGAP PAGING message.

Proposal 1: Option 2 in [2] to support UE specific DRX for NB-IoT.

Proposal 2: UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) is introduced in S1AP/NGAP PAGING message.

Proposal 3: The value range of UE specific DRX for NB-IoT(e.g. NB-IoT Paging DRX IE) can be FFS, which will be based on the conclusion from RAN2 and CT1.

Proposal 4: The legacy Paging DRX IE in S1AP/NGAP PAGING message does not take effect for NB-IoT, and whether it is provided in legacy MME can be based on the MME implementation.
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5   Appendix
Text Proposal to BL CR#0120 Introduction of NB-IoT Paging and eDRX aspects for TS38.413

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Begin of Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
8.5.1
Paging8.5.1.1
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] except for NB-IoT.
For NB-IoT, the NB-IoT Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304 [20].Paging DRX IE.
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
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 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.xxx
	
	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.


<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.3.1.xxx
NB-IoT Paging DRX
This IE indicates the Paging DRX for NB-IoT as defined in TS 36.304 [20].

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

	NB-IoT Paging DRX
	M
	
	ENUMERATED(FFS, …)
	
	-
	


<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 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-Paging-eDRXInfo,


NB-IoT-UEIdentityIndex,

NewSecurityContextInd,


NGRAN-CGI,


NGRAN-TNLAssociationToRemoveList,


NGRANTraceID,
    NB-IoT-PagingDRX,
SKIPPED ASN.1 UNCHANGED
FROM NGAP-IEs
SKIPPED ASN.1 UNCHANGED

id-MobilityRestrictionList,


id-NAS-PDU,


id-NASC,


id-NASSecurityParametersFromNGRAN,

id-NB-IoT-DefaultPagingDRX,


id-NB-IoT-Paging-eDRXInfo,


id-NB-IoT-UEIdentityIndex,

id-NewAMF-UE-NGAP-ID,


id-NewGUAMI,


id-NewSecurityContextInd,
    id-NB-IoT-PagingDRX,
SKIPPED ASN.1 UNCHANGED
-- **************************************************************

--

-- 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
},


...

}

SKIPPED ASN.1 UNCHANGED
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 {FFS, ... }

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,


...

}

SKIPPED ASN.1 UNCHANGED
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-NB-IoT-Paging-eDRXInfo







ProtocolIE-ID ::= xxx

id-NB-IoT-UEIdentityIndex







ProtocolIE-ID ::= xxy

id-NB-IoT-DefaultPagingDRX







ProtocolIE-ID ::= xxz
    id-NB-IoT-PagingDRX







        ProtocolIE-ID ::= xxa
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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