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1st Change
5.x
HLR failure

5.x.1
General description

This subclause describes the MME behaviour towards the VLR as a consequence of an HLR reset.
In case of an HLR failure, the HLR informs the associated VLRs of the recovery from an internal failure that has affected the SGs associations with the MMEs according to the HLR reset procedure specified in 3GPP 29.002 [15]. The VLRs then inform the associated MMEs about the recovery from an internal failure in the HLR.
This information is used in the MME to trigger the VLR to perform a location update towards the HLR in order to restore the HLR subscriber data.
5.x.2
Procedures in the VLR
Upon receipt of a HLR reset indication from the HLR, the VLR shall send an SGsAP-HLR-RESET-INDICATION message to all the MMEs connected to the VLR by the SGs interface. This message indicates to the MME that for the UEs with an SGs association to that VLR, the associated HLR has restarted. The VLR shall also start a separate timer Ts11 for each MME.

Upon receipt of an SGsAP-HLR-RESET-ACK message from an MME, the VLR shall stop the timer Ts11 for that MME.
If the VLR does not receive an SGsAP-HLR-RESET-ACK message from that MME before the timer Ts11 expires, the VLR shall retransmit the SGsAP-HLR-RESET-INDICATION message. The retransmission is repeated a maximum of Ns11 times.
NOTE:
If no SGsAP-HLR-RESET-ACK is received after the maximum number of retransmissions, a report is made to the O&M system.
5.x.3
Procedures in the MME

Upon receipt of a SGsAP-HLR-RESET-INDICATION, the MME shall set the NEAF for all registered UEs in the MME for which a valid SGs association with the VLR exists and for which a registration with the HLR exists. The MME shall reply with an SGsAP-HLR-RESET-ACK message to the VLR.

Upon detection of any signalling activity from the UE, the MME shall report to the VLR if the NEAF, as defined in subclause 5.3.3, is set for this UE. If the MME detects signalling that leads to a procedure towards the VLR, the MME shall follow this procedure and reset the NEAF. If the MME detects activity that does not lead to any procedure towards the VLR, the MME shall send an SGsAP-UE-ACTIVITY-INDICATION message towards the VLR and reset the NEAF. The MME may delay sending the activity indication for a maximum operator-configuration depending time period to avoid high signalling load.
2nd Change
8.9
SGsAP-LOCATION-UPDATE-ACCEPT message

8.9.1
Message definition

This message is sent by the VLR to the MME to indicate that update or IMSI attach in the VLR has been completed. Table 8.9.1.1 shows the content of the SGsAP-LOCATION-UPDATE-ACCEPT message.
Table 8.9.1.1: SGsAP-LOCATION-UPDATE-ACCEPT message content

	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.2
	M
	V
	1

	IMSI
	IMSI
9.4.6
	M
	TLV
	6-10

	Location area identifier
	Location area identifier
9.4.11
	M
	TLV
	7

	New TMSI, or IMSI
	Mobile identity
9.4.14
	O
	TLV
	6-10

	HLR name
	HLR name
9.4.X
	O
	TLV
	3-n


8.9.2
New TMSI, or IMSI

This information element represents the identity to be used for (and then by) the UE.

If this information element is an IMSI, then the UE is not allocated any TMSI (and deletes any TMSI accordingly). If this information element is a TMSI, then the UE will use this TMSI as the new temporary identity (the UE deletes its old TMSI and stores the new TMSI). If neither a TMSI nor an IMSI are included in this information element, the old TMSI, if any available, will be kept.

8.9.x
HLR name
If the HLR name is available in the VLR, the VLR shall include this information element.

3rd Change
8.x
SGsAP- HLR-RESET-ACK message

This message is sent by the MME to the VLR to acknowledge a previous SGsAP-HLR-RESET-INDICATION message. Table 8.5.1 shows the content of the SGsAP-HLR-RESET-ACK message.
Table 8.5.1: SGsAP-HLR-RESET-ACK message content

	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.2
	M
	V
	1

	HLR name
	HLR name
9.4.X
	M
	TLV
	3-n


8.y
SGsAP-HLR-RESET-INDICATION message

8.y.1
Message definition

This message is sent from the VLR to the MME to indicate that a failure in the HLR has occurred and all the SGs associations to the VLR are being marked as invalid.

The sending entity includes its identity in the SGsAP-HLR-RESET-INDICATION message. Table 8.16.1.1 shows the content of the SGsAP-HLR-RESET-INDICATION message.
Table 8.16.1.1: SGsAP-HLR-RESET-INDICATION message content

	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.2
	M
	V
	1

	VLR name
	VLR name
9.4.22
	M
	TLV
	3-n

	HLR name
	HLR name
9.4.X
	M
	TLV
	3-n


4th Change
9.2
Message type

Message type uniquely identifies the message being sent. It is a single octet information element, mandatory in all messages. Table 9.2.1 defines the value part of the Message type information element.
Table 9.2.1: Message type information element

	
8 7 6 5 4 3 2 1
	Message type
	Reference

	0 0 0 0 0 0 0 0
	Unassigned: treated as an unknown Message type
	7

	0 0 0 0 0 0 0 1
	SGsAP-PAGING-REQUEST
	8.14

	0 0 0 0 0 0 1 0
	SGsAP-PAGING-REJECT
	8.13

	0 0 0 0 0 0 1 1

to

0 0 0 0 0 1 0 1
	Unassigned: treated as an unknown Message type
	7

	0 0 0 0 0 1 1 0
	SGsAP-SERVICE-REQUEST
	8.17

	0 0 0 0 0 1 1 1
	SGsAP-DOWNLINK-UNITDATA
	8.4

	0 0 0 0 1 0 0 0
	SGsAP-UPLINK-UNITDATA
	8.22

	0 0 0 0 1 0 0 1
	SGsAP-LOCATION-UPDATE-REQUEST
	8.11

	0 0 0 0 1 0 1 0
	SGsAP-LOCATION-UPDATE-ACCEPT
	8.9

	0 0 0 0 1 0 1 1
	SGsAP-LOCATION-UPDATE-REJECT
	8.10

	0 0 0 0 1 1 0 0
	SGsAP-TMSI-REALLOCATION-COMPLETE
	8.19

	0 0 0 0 1 1 0 1
	SGsAP-ALERT-REQUEST
	8.3

	0 0 0 0 1 1 1 0
	SGsAP-ALERT-ACK
	8.1

	0 0 0 0 1 1 1 1
	SGsAP-ALERT-REJECT
	8.2

	0 0 0 1 0 0 0 0
	SGsAP-UE-ACTIVITY-INDICATION
	8.20

	0 0 0 1 0 0 0 1
	SGsAP-EPS-DETACH-INDICATION
	8.6

	0 0 0 1 0 0 1 0
	SGsAP-EPS-DETACH-ACK
	8.5

	0 0 0 1 0 0 1 1
	SGsAP-IMSI-DETACH-INDICATION
	8.8

	0 0 0 1 0 1 0 0
	SGsAP-IMSI-DETACH-ACK
	8.7

	0 0 0 1 0 1 0 1
	SGsAP-RESET-INDICATION
	8.16

	0 0 0 1 0 1 1 0
	SGsAP-RESET-ACK
	8.15

	0 0 0 1 0 1 1 1
	SGsAP-SERVICE-ABORT-REQUEST
	8.24

	0 0 0 1 1 0 0 0
to

0 0 0 1 1 0 0 1
	
Unassigned: treated as an unknown Message type
	7

	0 0 0 1 1 0 1 0
	SGsAP-MM-INFORMATION-REQUEST
	8.12

	0 0 0 1 1 0 1 1
	SGsAP-RELEASE-REQUEST
	8.23

	0 0 0 1 1 1 0 0
	Unassigned: treated as an unknown Message type
	7

	0 0 0 1 1 1 0 1
	SGsAP-STATUS
	8.18

	0 0 0 1 1 1 1 0
	Unassigned: treated as an unknown Message type
	7

	0 0 0 1 1 1 1 1
	SGsAP-UE-UNREACHABLE
	8.21

	0 0 1 0 0 0 0 0
	SGsAP-HLR-RESET-INDICATION
	8.y

	0 0 1 0 0 0 0 1
	SGsAP-HLR-RESET-ACK
	8.x


5th Change
9.4.X
HLR name

The HLR name information element specifies the HLR name and is coded as shown in figure 9.4.X.1. Octets 3 through n contain the HLR name in the form of a fully qualified domain name (FQDN) as specified in IETF RFC 1035 [21]. The HLR names are locally configured in the VLR and each HLR name shall be unique in the VLR.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator 

	Octet 3

-

Octet n
	HLR name (leftmost character of FQDN)

-

HLR name (rightmost character of FQDN)


Figure 9.4.X.1: HLR name information element
6th Change
10.1
Timers

This subclause lists the management timers specified for the operation of the SGsAP protocol. All the implementation shall support the range of values specified in table 10.1.1 or table 10.1.2 as appropriate. The specific value of the timers is under the control of the operator.

Table 10.1.1: Management timers – MME side

	Timer name
	Default value
	Timer range
	Granularity
	Notes
	Relation to other timers

	Ts6-1
	-
	10 s to 90 s
	1 s
	Guards the Location Update procedure.
	It is expected to take a value greater than 2 times the maximum transmission time in the SGs interface, plus the supervision timer of the Update Location procedure (as defined in 3GPP TS 29.002 [15])

	Ts8
	4 s
	1s to 30 s
	1 s
	Guards the Explicit IMSI detach from EPS services procedure.
	None.

	Ts9
	4 s
	1-30 s
	1 s
	Guards the Explicit IMSI detach from non-EPS services procedure.
	None.

	Ts10
	4 s
	1-30 s
	1 s
	Guards the Implicit IMSI detach from non-EPS services procedure.
	None.

	Ts12-1
	-
	8 - 60x384+8 s
	1 min
	Controls the resetting of the 'MME-Reset' variable.
	It is expected to take a value greater than the longest periodic tracking area update timer running on the MME, plus the transmission delay on the radio interface.

	Ts12-2
	4 s
	1-120 s
	1 s
	Guards the MME reset procedure. There is one Ts12-2 timer per VLR for which the MME has a SGs association.
	None.

	NOTE:
The Default value is the recommended value.


Table 10.1.2: Management timers – VLR side

	Timer name
	Default value
	Timer range
	Granularity
	Notes
	Relation to other timers

	Ts5
	-
	2 s to 20 s
	100 ms
	Guards the Paging procedure at the VLR.
	Value is correlated to paging cycle. The default is set according to maximum paging cycle supported by the MME (operator choice) as defined in 3GPP TS 36.331 [19].

	Ts6-2
	40 s
	5 s to 60 s
	1 s
	Guards the TMSI reallocation procedure.
	It is expected to take a value greater than 2 times the maximum transmission time in the SGs interface, plus 4 times T3450 (as defined in 3GPP TS 24.301 [14])

	Ts7
	4 s
	1 s to 30 s
	1 s
	Guards the Non-EPS alert procedure.
	None.

	Ts11
	4 s
	1-120 s
	1 s
	Guards the VLR and HLR reset procedure. There is one Ts11 timer per MME for which the VLR has a SGs association.
	None. 

	NOTE:
The Default value is the recommended value.


End of Changes
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