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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ACL	Access Control List
ARPI	Additional RRM Policy Index
BBF	Broadband Forum
CCO	Cell Change Order
CDMA	Code Division Multiple Access
CID	Cell-ID (positioning method)
CIoT	Cellular Internet of Things
CS	Circuit Switched
CSG	Closed Subscriber Group
CN	Core Network
DCN	Dedicated Core Network
DL	Downlink
eAN	evolved Access Network
ECGI	E-UTRAN Cell Global Identifier
E-CID	Enhanced Cell-ID (positioning method)
eHRPD	evolved High Rate Packet Data
eNB	E-UTRAN NodeB
EN-DC	E-UTRA-NR Dual Connectivity
EP	Elementary Procedure
EPC	Evolved Packet Core
EPS	Evolved Packet System
E-RAB	E-UTRAN Radio Access Bearer
E-SMLC	Evolved Serving Mobile Location Centre
E-UTRAN	Evolved UTRAN
GBR	Guaranteed Bit Rate
GNSS	Global Navigation Satellite System
GUMMEI	Globally Unique MME Identifier
GTP	GPRS Tunnelling Protocol
HFN	Hyper Frame Number
HRPD	High Rate Packet Data
IE	Information Element
IMEISV	International Mobile station Equipment Identity and Software Version number
IoT	Internet of Things
LAA	Licensed-Assisted Access
L-GW	Local GateWay
LHN	Local Home Network
LHN ID	Local Home Network ID
LIPA	Local IP Access 
LPPa	LTE Positioning Protocol Annex
LWA	LTE-WLAN Aggregation
LWIP	LTE WLAN Radio Level Integration with IPsec Tunnel
MBSFN	Multimedia Broadcast multicast service Single Frequency Network
MDT	Minimization of Drive Tests
MME	Mobility Management Entity
MTSI	Multimedia Telephony Service for IMS
NAS	Non Access Stratum
NB-IoT	Narrowband IoT
NNSF	NAS Node Selection Function 
OTDOA	Observed Time Difference of Arrival
PS	Packet Switched
PSCell	Primary SCell
ProSe	Proximity Services
PWS	Public Warning System
PDCP	Packet Data Convergence Protocol
PLMN	Public Land Mobile Network
PS	Packet Switched
RRC	Radio Resource Control
RIM	RAN Information Management
QMC	QoE Measurement Collection
QoE	Quality of Experience
SCTP	Stream Control Transmission Protocol
SCG	Secondary Cell Group
S-GW	Serving GateWay
SN	Sequence Number
SIPTO	Selected IP Traffic Offload
SIPTO@LN	Selected IP Traffic Offload at the Local Network
SSID	Service Set Identifier
S-TMSI	S-Temporary Mobile Subscriber Identity
SUL	Supplementary Uplink
TAC	Tracking Area Code
TAI	Tracking Area Identity
TEID	Tunnel Endpoint Identifier
UE	User Equipment
UE-AMBR	UE-Aggregate Maximum Bitrate
UL	Uplink
UTDOA	Uplink Time Difference of Arrival
V2X	Vehicle-to-Everything
WUS		Wake Up Signal
8.5	Paging
8.5.1	General
The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
8.5.2	Successful Operation


Figure 8.5.2-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB.
At the reception of the PAGING message, the eNB shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs IE.
The CN Domain IE shall be transferred transparently to the UE.
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].
A list of CSG IDs may be included in the PAGING message.
If included, the E-UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.
For each cell that belongs to any of the TAs indicated in the List of TAIs IE, the eNB shall generate one page on the radio interface.
The Paging Priority IE may be included in the PAGING message, and if present the eNB may use it according to TS 23.401 [11] and TS 23.272 [17].
If the UE Radio Capability for Paging IE is included in the PAGING message, the eNB may use it to apply specific paging schemes. If the Enhanced Coverage Restricted IE is included in the PAGING message, the eNB shall, if supported, use it as defined in TS 23.401 [11].
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 36.300 [14].
If the Assistance Data for CE capable UEs IE is included in the Assistance Data for Paging IE, it may be used for paging the indicated CE capable UE, together with the Paging Attempt Information IE according to TS 36.300 [14].
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 36.300 [14].
If the Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE.
If the Extended UE Identity Index Value IE is included in the PAGING message, the eNB shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [20]. The MME shall, if supported, include the Extended UE Identity Index Value IE in the PAGING message.
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE. 
If the NB-IoT UE Identity Index Value IE is included in the PAGING message, the eNB shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [20].
If the CE-Mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restricted IE is not set to restricted, the eNB shall use it as defined in TS 23.401 [11].
If the Data Size IE is included in the PAGING message, the eNB shall, if supported, use it to decide whether to initiate Mobile Terminated EDT procedures towards the UE as described in TS 36.300 [14].
If the WUS Assistance Information IE is included in the PAGING message, the eNB shall, if supported, use it to determine WUS group when paging the UE as described in TS 36.300 [14].
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.1.6	PAGING
This message is sent by the MME and is used to page a UE in one or several tracking areas.
Direction: MME  eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.2.3.10
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.2.3.13
	
	YES
	ignore

	Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	CN Domain
	M
	
	9.2.3.22
	
	YES
	ignore

	List of TAIs
	
	1
	
	
	YES
	ignore

	>TAI List Item
	
	1 .. <maxnoofTAIs>
	
	
	EACH
	ignore

	>>TAI
	M
	
	9.2.3.16
	
	-
	

	CSG Id List
	
	0..1
	
	
	GLOBAL
	ignore

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Paging Priority
	O
	
	9.2.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.1.103
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.1.111
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.46
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.115
	
	YES
	ignore

	NB-IoT UE Identity Index value
	O
	
	9.2.3.47
	
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore

	CE-Mode-B Restricted
	O
	
	9.2.1.129
	
	YES
	ignore

	Data size
	O
	
	INTEGER (0..1,000, …) (FFS)
	The unit is: bit
	YES
	ignore

	WUS Assistance Information
	O
	
	9.2.3.xxx
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTAIs
	Maximum no. of TAIs. Value is 256.

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2.3.xxx WUS Assistance Information
This IE indicates the WUS Assistance information for eNB to determine the WUS group (see TS 36.300 [5]). 
Notes: If this IE is present, it indicates that the UE supports UE-ID based group WUS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Probability
	O
	
	INTEGER (FFS)
	If this IE is present, it indicates that the UE supports Paging Probability based group WUS, and eNB shall use it to decide the Paging Probability based WUS group when paging the UE as described in TS 36.300 [14].



Editor’s note:  The exact value is FFS to be decided by SA2
 


	



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20953917][bookmark: _Toc29391095]9.3.3	PDU Definitions
-- **************************************************************
--
-- PDU definitions for S1AP.
--
-- **************************************************************

S1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	
	UEAggregateMaximumBitrate,
	BearerType,
	Cause,
	CellAccessMode,
	Cdma2000HORequiredIndication,
	Cdma2000HOStatus,
	Cdma2000OneXSRVCCInfo,
	Cdma2000OneXRAND,
-- <Skip unchanged part>
	NR-CGI,
	ConnectedengNBList,
	EN-DCSONConfigurationTransfer,
	TimeSinceSecondaryNodeRelease,
	AdditionalRRMPriorityIndex,
	WUS-Assistance-Information


FROM S1AP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-ContainerPairList{},
	ProtocolIE-SingleContainer{},
	S1AP-PRIVATE-IES,
	S1AP-PROTOCOL-EXTENSION,
	S1AP-PROTOCOL-IES,
	S1AP-PROTOCOL-IES-PAIR
FROM S1AP-Containers


	id-AssistanceDataForPaging,
	id-AerialUEsubscriptionInformation,
	id-uEaggregateMaximumBitrate,
	id-BearerType,
	id-Cause,
	id-CellAccessMode,

-- <Skip unchanged part>

	id-EN-DCSONConfigurationTransfer-ECT,
	id-EN-DCSONConfigurationTransfer-MCT,
	id-TimeSinceSecondaryNodeRelease,
	id-WUS-Assistance-Information


-- <Skip unchanged part>
-- **************************************************************
--
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{PagingIEs}},
	...
}

PagingIEs S1AP-PROTOCOL-IES ::= {
	{ ID id-UEIdentityIndexValue			CRITICALITY ignore	TYPE UEIdentityIndexValue				PRESENCE mandatory}|
	{ ID id-UEPagingID						CRITICALITY ignore	TYPE UEPagingID							PRESENCE mandatory}|
	{ ID id-pagingDRX						CRITICALITY ignore	TYPE PagingDRX							PRESENCE optional}|
	{ ID id-CNDomain						CRITICALITY ignore	TYPE CNDomain							PRESENCE mandatory}|
	{ ID id-TAIList							CRITICALITY ignore	TYPE TAIList							PRESENCE mandatory}|
	{ ID id-CSG-IdList						CRITICALITY ignore	TYPE CSG-IdList							PRESENCE optional}|
	{ ID id-PagingPriority					CRITICALITY ignore	TYPE PagingPriority						PRESENCE optional}|
	{ ID id-UERadioCapabilityForPaging		CRITICALITY ignore	TYPE UERadioCapabilityForPaging			PRESENCE optional}|
-- Extension for Release 13 to support Paging Optimisation and Coverage Enhancement paging –-
	{ ID id-AssistanceDataForPaging			CRITICALITY ignore	TYPE AssistanceDataForPaging			PRESENCE optional}|
	{ ID id-Paging-eDRXInformation			CRITICALITY ignore	TYPE Paging-eDRXInformation				PRESENCE optional}|
	{ ID id-extended-UEIdentityIndexValue	CRITICALITY ignore	TYPE Extended-UEIdentityIndexValue	PRESENCE optional}|
	{ ID id-NB-IoT-Paging-eDRXInformation	CRITICALITY ignore	TYPE NB-IoT-Paging-eDRXInformation	PRESENCE optional}|
	{ ID id-NB-IoT-UEIdentityIndexValue		CRITICALITY ignore	TYPE NB-IoT-UEIdentityIndexValue		PRESENCE optional}|
	{ ID id-EnhancedCoverageRestricted		CRITICALITY ignore	TYPE EnhancedCoverageRestricted			PRESENCE optional}|
	{ ID id-CE-ModeBRestricted				CRITICALITY ignore	TYPE CE-ModeBRestricted			PRESENCE optional}|
	{ ID id-WUS-Assistance-Information		CRITICALITY ignore	TYPE WUS-Assistance-Information			PRESENCE optional},
	...
}

TAIList::= SEQUENCE (SIZE(1.. maxnoofTAIs)) OF ProtocolIE-SingleContainer {{TAIItemIEs}}

TAIItemIEs 	S1AP-PROTOCOL-IES ::= {
	{ ID id-TAIItem	 CRITICALITY ignore		TYPE TAIItem	PRESENCE mandatory },
	...
}

TAIItem ::= SEQUENCE {
	tAI 							TAI,
	iE-Extensions					ProtocolExtensionContainer { {TAIItemExtIEs} } OPTIONAL,
	...
}


TAIItemExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _Toc20953918][bookmark: _Toc29391096]9.3.4	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

-- <Skip unchanged part>

-- W

WarningAreaCoordinates ::= OCTET STRING (SIZE(1..1024))

WarningAreaList ::= CHOICE {
	cellIDList						ECGIList,
	trackingAreaListforWarning		TAIListforWarning,
	emergencyAreaIDList				EmergencyAreaIDList,
	...
}


WarningType ::= OCTET STRING (SIZE (2))

WarningSecurityInfo ::= OCTET STRING (SIZE (50))


WarningMessageContents ::= OCTET STRING (SIZE(1..9600))

WLANMeasurementConfiguration ::= SEQUENCE {
	wlanMeasConfig             WLANMeasConfig,
	wlanMeasConfigNameList		WLANMeasConfigNameList            OPTIONAL,
	wlan-rssi                  ENUMERATED {true, ...}            OPTIONAL,
	wlan-rtt                   ENUMERATED {true, ...}            OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { WLANMeasurementConfiguration-ExtIEs } } OPTIONAL,
	...
}

WLANMeasurementConfiguration-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

WLANMeasConfigNameList ::= SEQUENCE (SIZE(1..maxnoofWLANName)) OF WLANName

WLANMeasConfig::= ENUMERATED {setup,...}

WLANName ::= OCTET STRING (SIZE (1..32))   



WUS-Assistance-Information  ::= SEQUENCE {
	pagingprobability   INTEGER (FFS)															OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { WUS-Assistance-Information-ExtIEs}			OPTIONAL,
	...
}
--FFS: The exact value is FFS to be decided by SA2
WUS-Assistance-Information-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}



-- <Skip unchanged part>

[bookmark: _Toc20953920][bookmark: _Toc29391098]9.3.6	Constant Definitions
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

S1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	ProcedureCode,
	ProtocolIE-ID

FROM S1AP-CommonDataTypes;


-- <Skip unchanged part>


-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-MME-UE-S1AP-ID									ProtocolIE-ID ::= 0
id-HandoverType										ProtocolIE-ID ::= 1
id-Cause											ProtocolIE-ID ::= 2
id-SourceID											ProtocolIE-ID ::= 3
id-TargetID											ProtocolIE-ID ::= 4

-- <Skip unchanged part>

id-IMSvoiceEPSfallbackfrom5G						ProtocolIE-ID ::= 296
id-TimeSinceSecondaryNodeRelease					ProtocolIE-ID ::= 297
id-RequestTypeAdditionalInfo						ProtocolIE-ID ::= 298
id-AdditionalRRMPriorityIndex						ProtocolIE-ID ::= 299
id-WUS-Assistance-Information						ProtocolIE-ID ::= xxx

END

[bookmark: _Toc20953921][bookmark: _Toc29391099]9.3.7	Container Definitions
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