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[bookmark: _Toc485406048][bookmark: _Toc485314820]7.1	Paging procedure
When an SGSN initiates the paging procedure for GPRS services as defined in 3GPP TS 24.008, it shall send one or more PAGING-PS PDUs to the BSS.
When instructed by an MSC/VLR to initiate a paging procedure for non-GPRS services as defined in 3GPP TS 24.008, an SGSN shall send one or more PAGING-CS PDUs to the BSS.
These paging PDUs shall contain the information elements necessary for the BSS to initiate paging for an MS within a group of cells.
The SGSN provides an indication of the cells within which the BSS shall page the MS. The levels of resolution within one BSS are: all cells within the BSS, all cells on the BSS within one location area, all cells on the BSS within one routing area, and one BVCI (i.e. cell). A routing area, a location area, or a BSS area is associated with one or more NSEIs. If the cells in which to page the MS are served by several NSEIs then one paging PDU must be sent to each of these NSEIs.
A paging PDU shall be used to generate the corresponding radio interface paging request message(s) to be transmitted at the appropriate time.
It should be noted that each paging PDU relates to only one MS and therefore a BSS may pack pages for different MSs into the relevant 3GPP TS 24.008 or 3GPP TS 44.060 radio interface paging request messages.
In the case of paging for non-GPRS services, the SGSN shall provide the MS's IMSI and DRX Parameters. The SGSN shall also include the Global CN-Id information element in the paging PDU when this information element is received from the MSC/VLR. The Global CN-Id information element is received from the MSC/VLR if paging using only the IMSI parameter as identifier of the MS is performed via the SGSN when the MSC/VLR applies intra domain connection of RAN nodes to multiple CN nodes as described in 3GPP TS 23.236. The BSS shall then buffer this information element until receiving the paging response from the MS in order to route the paging response to the correct MSC/VLR.
In the case of paging for GPRS services, the SGSN shall provide the MS's IMSI. If DRX Parameters are available, the SGSN shall also provide the DRX Parameters. If eDRX Parameters are available, the SGSN shall also provide the eDRX Parameters (see sub-clause 7.1a).
NOTE:	The IMSI and the DRX Parameters enable the BSS to derive the paging population number. Paging without DRX parameters may require a considerable extension of the paging duration.
An SGSN may provide the BSSGP with MS specific information, enabling a BSS to execute the paging procedure in an MS specific manner. This includes:
-	QoS Profile. The Precedence parameter is set by the upper layers (in the SGSN). The SGSN shall set the bit rate parameter to "best effort". The SGSN shall set the transmission mode to unacknowledged. The BSS shall ignore the received bit rate, the BSSGP SDU type, LLC type, and transmission mode parameters;
-	PFI or an aggregate BSS QoS profile information which indicates if the page is for signalling, for SMS, for TOM8, for best-effort, or for a specific packet flow. The aggregate BSS QoS profile in this case is used for paging only and is not stored by the BSS. If both of the optional PFI and ABQP IEs are present, the ABQP takes precedence.
-	the most recently received downlink Coverage Class and the cell identity for the cell where the Coverage Class was reported by the MS, if previously received from the BSS in the UL-UNITDATA PDU.
-	MS Radio Access Capability defining the radio capabilities of the MS. If there is valid MS Radio Access Capability information known by the SGSN for the associated MS, the SGSN shall include it in the PAGING-PS PDU. Otherwise, the MS Radio Access Capability shall not be present.
-	Paging Attempt Information consisting of Paging Attempt Count and Intended Number of Paging Attempts information. If Paging Attempt Information is provided then the Paging Attempt Count field shall be increased by one at each new paging attempt performed for delivering a packet data payload available for delivery. If the SGSN cannot determine the number of intended paging attempts the SGSN shall use the code point 0000 corresponding to ´Information not available´. 
If an SGSN provides a P-TMSI in a PAGING-PS PDU, then the BSS shall use the P-TMSI to address the MS. If the SGSN does not provide the P-TMSI in the PAGING-PS PDU, then the BSS shall use the IMSI to address the MS.
If the BSS determines that the nominal paging group of the MS occurs too far into the future (e.g. the BSS is unable to buffer the paging request until the next occurrence of the nominal paging group for the indicated MS) it responds to the PAGING-PS PDU by sending a PAGING-PS-REJECT PDU to the SGSN and includes information indicating the time until the next paging occasion therein.
If an SGSN provides a TLLI in a PAGING-CS PDU and a radio context identified by the TLLI exists within the BSS, then the paging request message shall be directly sent to the MS. If the SGSN does not provide the TLLI in the PAGING-CS PDU or if no radio context identified by the TLLI exists within the BSS, then the BSS shall use the TMSI, if provided in the PAGING-CS PDU, else the IMSI, to address the MS.
The PAGING-CS PDU consists of the parameters described above for a PAGING-PS PDU (except the P-TMSI, PFI, ABQP and QoS profile parameters) and, optionally, some or all of the following parameters; TMSI, TLLI, Global CN-Id, Channel Needed and eMLPP-Priority. The Channel Needed and eMLPP-Priority information shall be handled transparently by the BSS.
The SGSN may send the BSS a DUMMY-PAGING-PS PDU at any time to determine the time until the next paging occasion for the MS indicated therein. The BSS uses the information provided within the DUMMY-PAGING-PS PDU to calculate the time until the next paging occasion for the indicated MS and includes it within a DUMMY-PAGING-PS-RESPONSE PDU it sends back to the SGSN.
A SGSN that supports Multilateration Timing Advance (MTA) procedure (see 3GPP TS 44.031 and 3GPP TS 43.059 [23]) shall not send a PAGING-PS PDU to a BSS if the MPM timer is running for the corresponding MS. Otherwise, if neither the MPM timer nor Ready timer is running it may send a PAGING-PS PDU indicating ‘positioning event triggered’ in response to receiving a location request (see sub-clause 8b.1). If the SGSN receives a corresponding page response it sends the BSS managing the serving cell a PERFORM-LOCATION-REQUEST PDU and starts the Ready timer. If the UL-UNITDATA PDU containing the page response includes the “MultilaterationTiming Advance”, “MS Sync Accuracy” and “BTS Reception Accuracy Level” information elements the SGSN includes them in the PERFORM-LOCATION-REQUEST PDU it sends to the serving BSS.
In case the network supports restricted use of enhanced coverage (see 3GPP TS 24.008 [46]), and the MS camps on a cell not supporting EC-GSM-IoT, the SGSN checks the status of Enhanced Coverage Restriction (RestrictEC indication in 3GPP TS 24.008 [46]) obtained from HSS/HLR or retrieves the status from the stored MS context and includes it in the PAGING-PS PDU (see sub-clauses 10.3.1 and 11.3.141) in order to inform the BSS whether to sustain or remove the restriction on use of enhanced coverage.

[bookmark: _Toc485406049]7.1a	Paging procedure for Extended Coverage and eDRX
An SGSN may have any combination of uplink and downlink Coverage Class information (previously received from the BSS in an UL-UNITDATA PDU) and eDRX information (negotiated during NAS signalling) available for a given MS when it determines that paging is necessary for that MS. When sending a PAGING-PS PDU to a BSS to trigger paging for a given MS the SGSN shall include the most recently received Coverage Class information and the most recent eDRX value negotiated during NAS signalling for that MS. If the BVC-RESET procedure (see sub-clauses 8.4 and 11.3.84) is performed and indicates a change to the eDRX capability for a BSS, it shall not impact the most recent eDRX value negotiated during NAS signalling for that MS.
[bookmark: _Hlk490120910]In case the network supports restricted use of enhanced coverage (see 3GPP TS 24.008 [46]), and the MS camps on a cell supporting EC-GSM-IoT, the SGSN checks the status of Enhanced Coverage Restriction (RestrictEC indication in 3GPP TS 24.008 [46]) obtained from HSS/HLR or retrieves the status from the stored MS context and includes it in the PAGING-PS PDU (see sub-clauses 10.3.1 and 11.3.141) in order to inform the BSS whether to sustain or remove the restriction on use of enhanced coverage.
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[bookmark: _Toc468875495][bookmark: _Toc485404589]
[bookmark: _Toc485406229]10.3.1	PAGING PS
This PDU indicates that a BSS shall initiate the packet paging procedure for an MS within a group of cells.
PDU type:	PAGING-PS
Direction:	SGSN to BSS
Table 10.3.1: PAGING PS PDU content
	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	IMSI
	IMSI/11.3.14
	M
	TLV
	5 -10

	DRX Parameters (note 3)
	DRX Parameters/11.3.11
	O
	TLV
	4

	BVCI (note 1)
	BVCI/11.3.6
	C
	TLV
	4

	Location Area (note 1)
	Location Area/11.3.17
	C (note 2)
	TLV
	7

	Routeing Area (note 1)
	Routeing Area/11.3.31
	C (note 2)
	TLV
	8

	BSS Area Indication (note 1)
	BSS Area Indication/11.3.3
	C
	TLV
	3

	PFI
	PFI/11.3.42
	O
	TLV
	3

	ABQP
	ABQP/11.3.43
	O
	TLV
	13-?

	QoS Profile
	QoS Profile/11.3.28
	M
	TLV
	5

	P-TMSI
	TMSI/11.3.36
	O
	TLV
	6

	eDRX Parameters (note 3)
	eDRX Parameters/11.3.122
	O
	TLV
	3

	Coverage Class
	Coverage Class/11.3.124
	O
	TLV
	3

	Enhanced Coverage Additional Information
	Enhanced Coverage Additional Information /11.3.141
	O
	TLV
	3

	Cell Identifier (note 4)
	Cell Identifier/11.3.9
	O
	TLV
	10

	MS Radio Access Capability (note 5)
	MS Radio Access Capability/11.3.22
	O
	TLV
	7-?

	Paging Attempt Information (note 6)
	Paging Attempt Information/11.3.125
	O
	TLV
	3

	NOTE 1:	One and only one of the conditional IEs shall be present. No repeated instances of the conditional IEs are permissible (e.g. one and only one Location Area shall be present).
NOTE 2:	When network sharing is supported, the PLMN included in the Location Area/ Routeing Area elements can be either the Common PLMN or an Additional PLMN (see 3GPP TS 44.018 [25]).
NOTE 3:	If the SGSN has valid eDRX Parameters for a TLLI it shall include the eDRX Parameters IE in which case the DRX Parameters IE shall not be included. For the case where PSM is enabled with eDRX and the Active timer is running the SGSN shall always include the negotiated eDRX value in the eDRX Parameters IE. 
NOTE 4: 	The cell identity for the cell where the Coverage Class was reported by the MS shall be included if available at the SGSN.
NOTE 5: 	The field shall be present if there is valid MS Radio Access Capability information for the MS known by the SGSN; the field shall not be present otherwise.
NOTE 6: 	The field shall be present if the SGSN is paging a MS due to a positioning event.
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[bookmark: _Toc485315285]
11.3.141	Enhanced Coverage Additional Information
This information element provides the BSS with the Enhanced Coverage Additional Information. 
The element coding is:
Table 11.3.141.a: Enhanced Coverage Additional Information
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator

	Octet 3
	Spare
	ECR



The Enhanced Coverage Restriction (ECR) field is coded as shown below:
Table 11.3.141.b: ECR field
	Coding
	Semantic

	0
	Restriction on use of enhanced coverage is not removed 

	1
	No restriction on use of enhanced coverage or 
restriction on use of enhanced coverage is removed
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