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5.11
Procedure for tunnelling of NAS messages
5.11.1
General description
The tunnelling of NAS messages procedure is used to encapsulate the NAS messages exchanged between the UE and the VLR. This procedure can be used by either the VLR or the MME depending on the direction of the NAS message. The two procedures are identified as uplink unitdata, in the direction from the MME to the VLR, and downlink unitdata in the direction from the VLR to the MME.
5.11.2

Uplink unitdata procedure
5.11.2.1

Procedures in the MME

When the MME receives an Uplink NAS Transport message (see 3GPP TS 24.301 [14]) from a UE, the MME shall copy the value part of the NAS message container information element to the value part of the NAS message container information element of the SGsAP-UPLINK-UNITDATA message and send the SGsAP-UPLINK-UNITDATA message to the VLR.

In order to permit the MSC/VLR to create an accurate charging record, the MME shall add the IMEISV, the UE Time Zone, the Mobile Station Classmark 2, and the UE’s current TAI and E-CGI to the SGsAP-UPLINK-UNITDATA message.
5.11.2.2
Procedures in the VLR

Upon reception of an SGsAP-UPLINK-UNITDATA, the VLR shall extract the NAS message container information element and treat the value part of this information element according to the procedures defined in 3GPP TS 24.011 [10]. 
Other parameters in the message may be used as specified in 3GPP TS 32.250 [17B] and 3GPP TS 23.078 [5AA].
5.11.2.3
Abnormal cases

The following abnormal case can be identified:
i)
if there is no SGs association for the UE at the VLR

If the VLR receives an SGsAP-UPLINK-UNITDATA from the MME for a UE for which no SGs association exists, then the VLR shall ignore the received message.

5.11.3

Downlink unitdata procedure
5.11.3.1
Procedures in the VLR

When the VLR needs to send a NAS message to the UE, the VLR shall first verify whether or not it has an SGs association for the UE. If the state of the SGs association for the UE is SGs-ASSOCIATED and LA-UPDATE-PRESENT, then the VLR continues with the procedure. The VLR shall build and encapsulate the NAS message into the value part of the NAS message container information element of an SGsAP-DOWNLINK-UNITDATA message and send the SGsAP-DOWNLINK-UNITDATA message to the MME. 

5.11.3.2
Procedures in the MME

Upon reception of an SGsAP-DOWNLINK-UNITDATA message, the MME shall copy the value part of the NAS message container information element to the value part of the NAS message container information element of a Downlink NAS Transport message (see 3GPP TS 24.301 [14]) and send the Downlink NAS Transport message to the UE.
5.11.3.3
Abnormal cases

The following abnormal case can be identified:
i)
 if there is no SGs association for the UE at the MME 


If the MME receives an SGsAP-DOWNLINK-UNITDATA message from the VLR for a UE for which there is no SGs association, then the MME shall ignore the received message.
5.11.4

Release procedure
When the VLR determines that there are no more NAS messages to be exchanged between the VLR and the UE, the VLR shall send the SGsAP-RELEASE-REQUEST message to the MME, including the IMSI of the UE for which there are no more NAS messages to be tunnelled.

NOTE:
For the SMS transport, the VLR can send the SGsAP-RELEASE-REQUEST message when the SMS transaction is complete (reception of a CP-ACK message for the MO case, sending of a CP-ACK message for the MT case), upon reception of a CP-ERROR message, abort of SMS transaction by upper layers, or upon some error cases such as TC1 expiry. 
This indication can be used by the MME to control the release of the NAS signalling connection with the UE indicated in the SGsAP-RELEASE-REQUEST message.
5.12
Service request procedure

5.12.1
General description

After the reception of an SGsAP-PAGING-REQUEST message from the VLR, the MME will use this procedure to indicate to the VLR that a NAS signalling connection exists between the UE and the MME. The procedure can be invoked, by the MME, either upon reception of a Service Request message from the UE or directly after receiving the SGsAP-PAGING-REQUEST message from the VLR, based on the UE’s EMM mode.
5.12.2

Procedures in the MME

When receiving the SGsAP-PAGING-REQUEST message, the MME shall first check whether the UE, for which the paging is sent, is in EMM-IDLE or EMM-CONNECTED mode.

If the UE is in EMM-CONNECTED mode, the MME shall immediately create and send an SGsAP-SERVICE-REQUEST message to the VLR with the service indicator corresponding to what is received from the SGsAP-PAGING-REQUEST message.

If the UE is in EMM-IDLE Mode, the MME shall map the IMSI, provided in the SGsAP-PAGING-REQUEST message, to the S-TMSI and then take the actions as described in 3GPP TS 24.301 [14] subclause 5.6.2.2.1. The area in which the MME shall page the UE is defined in the subclause 5.1.3. Then, upon reception of the Service Request message, from the UE, the MME shall send the SGsAP-SERVICE-REQUEST message to the VLR.
In both EMM-IDLE and EMM-CONNECTED modes, in order to permit the MSC/VLR to create an accurate charging record, the MME shall add the IMEISV, the UE Time Zone, the Mobile Station Classmark 2, and the UE’s current TAI and E-CGI to the SGsAP-SERVICE-REQUEST message.
If the MME fails to map the IMSI to the S-TMSI, the MME shall send an SGsAP-PAGING-REJECT message, with the SGs cause information element indicating "UE unreachable", to the VLR.

5.12.3

Procedures in the VLR

Upon reception of the SGsAP-SERVICE-REQUEST message, the VLR shall stop Timer Ts5 and consider the paging procedure as successful. If the paging procedure is for SMS, the VLR shall then start the delivery of the SMS message(s) according to the subclause 5.11.3.1.
Other parameters in the message may be used as specified in 3GPP TS 32.250 [17B] and 3GPP TS 23.078 [5AA].
**************** end of 2nd changes *******************************************************
8.17
SGsAP-SERVICE-REQUEST message

8.17.1 Message definition 

This message is sent from the MME to the VLR as a response to a previously received SGsAP-PAGING-REQUEST message for SMS to indicate the existence of a NAS signalling connection between the UE and the MME. Table 8.17.1 shows the content of the SGsAP-SERVICE-REQUEST message.
Table 8.17.1: SGsAP-SERVICE-REQUEST message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.1
	M
	V
	1

	IMSI
	IMSI
9.4.6
	M
	TLV
	6-10

	Service indicator
	Service indicator
9.4.17
	M
	TLV
	3

	IMEISV
	IMEISV
9.4.5
	O
	TLV
	10

	UE Time Zone
	UE Time Zone

9.4.21b
	O
	TLV
	6

	Mobile Station Classmark 2
	Mobile Station Classmark 2

9.4.14a
	O
	TLV
	5

	TAI
	Tracking Area Identity

9.4.21a
	O
	TLV
	6

	E-CGI
	E-UTRAN Cell Global Identity

9.4.3a
	O
	TLV
	6


8.17.2 IMEISV 

If the IMEISV is available in the MME, the MME shall include this information element. 
8.17.3 UE Time Zone 
If the UE Time Zone is available in the MME, the MME shall include this information element.
8.17.4 Mobile Station Classmark 2 
If the Mobile Station Classmark 2 is available in the MME, the MME shall include this information element.
8.17.5 TAI 
If the TAI is available in the MME, the MME shall include this information element.
8.17.6 E-CGI 
If the E-CGI is available in the MME, the MME shall include this information element. 
************** end of 3rd changes ****************
8.22
SGsAP-UPLINK-UNITDATA message
8.22.1 Message definition 
This message is sent from the MME to the VLR to transparently convey a NAS message, from the UE, to the VLR. Table 8.22.1 shows the content of the SGsAP-UPLINK-UNITDATA message.
Table 8.22.1: SGsAP-UPLINK-UNITDATA 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

	NAS message container
	NAS message container
9.4.15
	M
	TLV
	4-253

	IMEISV
	IMEISV
9.4.5
	O
	TLV
	10

	UE Time Zone
	UE Time Zone

9.4.21b
	O
	TLV
	6

	Mobile Station Classmark 2
	Mobile Station Classmark 2
9.4.14a
	O
	TLV
	5

	TAI
	Tracking Area Identity
9.4.21a
	O
	TLV
	6

	E-CGI
	E-UTRAN Cell Global Identity
9.4.3a
	O
	TLV
	6


8.22.2 IMEISV 

If the IMEISV is available in the MME, the MME shall include this information element. 

8.22.3 UE Time Zone 
If the UE Time Zone is available in the MME, the MME shall include this information element.

8.22.4 Mobile Station Classmark 2 
If the Mobile Station Classmark 2 is available in the MME, the MME shall include this information element.

8.22.5 TAI 
If the TAI is available in the MME, the MME shall include this information element.

8.22.6 E-CGI 
If the E-CGI is available in the MME, the MME shall include this information element. 
************ end of 4th set of changes **************
9.3
Information element identifiers

The next list shows the coding of the information element identifiers used in the present document. Table 9.3.1 shows the values assigned for the information element identifiers.
Table 9.3.1: Information element identifier coding

	
8 7 6 5 4 3 2 1
	Information element
	Reference

	0 0 0 0 0 0 0 1
	IMSI
	9.4.6

	0 0 0 0 0 0 1 0
	VLR name
	9.4.22

	0 0 0 0 0 0 1 1
	TMSI
	9.4.20

	0 0 0 0 0 1 0 0
	Location area identifier
	9.4.11

	0 0 0 0 0 1 0 1
	Channel Needed
	9.4.23

	0 0 0 0 0 1 1 0
	eMLPP Priority
	9.4.24

	0 0 0 0 0 1 1 1
	TMSI status
	9.4.21

	0 0 0 0 1 0 0 0
	SGs cause
	9.4.18

	0 0 0 0 1 0 0 1
	MME name
	9.4.13

	0 0 0 0 1 0 1 0
	EPS location update type
	9.4.2

	0 0 0 0 1 0 1 1
	Global CN-Id
	9.4.4

	0 0 0 0 1 1 1 0
	Mobile identity
	9.4.14

	0 0 0 0 1 1 1 1
	Reject cause
	9.4.16

	0 0 0 1 0 0 0 0
	IMSI detach from EPS service type
	9.4.7

	0 0 0 1 0 0 0 1
	IMSI detach from non-EPS service type
	9.4.8

	0 0 0 1 0 1 0 1
	IMEISV
	9.4.5

	0 0 0 1 0 1 1 0
	NAS message container
	9.4.15

	0 0 0 1 0 1 1 1
	MM information
	9.4.12

	0 0 0 1 1 0 1 1
	Erroneous message
	9.4.3

	0 0 0 1 1 1 0 0
	CLI
	9.4.1

	0 0 0 1 1 1 0 1
	LCS client identity
	9.4.9

	0 0 0 1 1 1 1 0
	LCS indicator
	9.4.10

	0 0 0 1 1 1 1 1
	SS code
	9.4.19

	0 0 1 0 0 0 0 0
	Service indicator
	9.4.17

	0 0 1 0 0 0 0 1
	UE Time Zone
	9.4.21b

	0 0 1 0 0 0 1 0
	Mobile Station Classmark 2
	9.4.14a

	0 0 1 0 0 0 1 1
	Tracking Area Identity
	9.4.21a

	0 0 1 0 0 1 0 0
	E-UTRAN Cell Global Identity
	9.4.3a


9.4
Information elements

9.4.1
CLI
This information element is used to represent calling line identification for the terminating call received in the CS domain. The CLI information element is coded as shown in figure 9.4.1.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
To

Octet 14
	Octets 3 to 14 contain the value part of the Calling party BCD number information element defined in subclause 10.5.4.9 of 3GPP TS 24.008 [8] (octets 3 to 14, i.e. not including 3GPP TS 24.008 IEI and 3GPP TS 24.008 length indicator) 


Figure 9.4.1.1: Calling Line Identification information element 

9.4.2
EPS location update type

The purpose of the EPS location update type information element is to indicate to the VLR whether an IMSI attach or a normal location update has been performed by the UE. The EPS location update type information element is coded as shown in figure 9.4.2.1 and table 9.4.2.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	EPS location update type value


Figure 9.4.2.1: EPS location update type information element
Table 9.4.2.1: EPS location update type information element value part

	
EPS location update type value (octet 3)



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Shall not be sent in this version of the protocol. If received, shall be treated as '00000010'


0 0 0 0 0 0 0 1
IMSI attach


0 0 0 0 0 0 1 0
Normal location update


0 0 0 0 0 0 1 1



to



Shall not be sent in this version of the protocol. If received, shall be treated as '00000010'


1 1 1 1 1 1 1 1




9.4.3
Erroneous message
See subclause 18.4.5 in 3GPP TS 29.018 [16].

9.4.3a
E-UTRAN Cell Global Identity
With the exception of the IEI, the contents are specified in subclause 8.21.5 in 3GPP TS 29.274 [17A].
9.4.4
Global CN-Id

See subclause 18.4.27 in 3GPP TS 29.018 [16].

9.4.5
IMEISV

See subclause 18.4.9 in 3GPP TS 29.018 [16]. 
9.4.6
IMSI

See subclause 18.4.10 in 3GPP TS 29.018 [16].

9.4.7
IMSI detach from EPS service type

The IMSI detach from EPS service type information element indicates from MME to VLR the particular type of IMSI detach from EPS. The IMSI detach from EPS service type information element is coded as shown in figure 9.4.7.1 and table 9.4.7.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	IMSI detach from EPS service type value


Figure 9.4.7.1: IMSI detach from EPS service type information element 
Table 9.4.7.1: IMSI detach from EPS service type information element value

	
IMSI detach from EPS service type value (octet 3)



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Interpreted as reserved in this version of the protocol



0 0 0 0 0 0 0 1
Network initiated IMSI detach from EPS service


0 0 0 0 0 0 1 0
MS initiated IMSI detach from EPS service


0 0 0 0 0 0 1 1
EPS services not allowed


0 0 0 0 0 1 0 0 



to



Interpreted as reserved in this version of the protocol


1 1 1 1 1 1 1 1




9.4.8
IMSI detach from non-EPS service type

The IMSI detach from non-EPS service type information element indicates from MME to VLR the particular type of IMSI detach from non-EPS. The IMSI detach from non-EPS service type information element is coded as shown in figure 9.4.8.1 and table 9.4.8.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	IMSI detach from non-EPS service type value


Figure 9.4.8.1: IMSI detach from non-EPS service type information element 
Table 9.4.8.1: IMSI detach from non-EPS service type information element value

	
IMSI detach from non-EPS service type value (octet 3)



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Interpreted as reserved in this version of the protocol


0 0 0 0 0 0 0 1
Explicit UE initiated IMSI detach from non-EPS service


0 0 0 0 0 0 1 0
Combined UE initiated IMSI detach from non-EPS service


0 0 0 0 0 0 1 1
Implicit MME initiated IMSI detach from non-EPS


0 0 0 0 0 1 0 0


to



Interpreted as reserved in this version of the protocol


1 1 1 1 1 1 1 1




9.4.9
LCS client identity

The LCS client identity information element is a compound parameter and comprises information related to the client of a LCS request. The LCS client identity information element is coded as shown in figure 9.4.9.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3

to 

Octet n
	The coding of the LCS client identity value is according to LCS-ClientID as specified in subclause 17.7.13 of 3GPP TS 29.002 [15]


Figure 9.4.9.1: LCS client identity information element 
9.4.10
LCS indicator

The LCS indicator information element indicates that the origin of the message is due to a LCS request and the type of this request. The LCS indicator information element is coded as shown in figure 9.4.10.1 and table 9.4.10.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	LCS indicator value


Figure 9.4.10.1: LCS indicator information element 
Table 9.4.10.1: LCS indicator value

	
LCS indicator



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Normal, unspecified in this version of the protocol.


0 0 0 0 0 0 0 1
MT-LR


0 0 0 0 0 0 1 0



to



Normal, unspecified in this version of the protocol


1 1 1 1 1 1 1 1




9.4.11
Location area identifier

This element uniquely identifies one Location Area. The Location area identifier information element is coded as shown in figure 9.4.11.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator 

	Octet 3

-

Octer 7
	Octets 3 to 7 contain the value part of the Location area identification information element defined in 3GPP TS 24.008 [8] (starting with octet 2, i.e. not including 3GPP TS 24.008 IEI)


Figure 9.4.11.1: Location area identifier information element
9.4.12
MM information

The MM information information element is a TLV information element that encapsulates the user information that the MME forwards to the UE. For the coding see subclause 18.4.16 in 3GPP TS 29.018 [16].

9.4.13
MME name
The MME name information element specifies the MME name and is coded as shown in figure 9.4.13.1. Octets 3 through n contain the name in the form of a fully qualified domain name (FQDN) as specified in 3GPP TS 23.003 [3].
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator 

	Octet 3

-

Octet n
	MME name (leftmost character of FQDN)

-

MME name (rightmost character of FQDN)


Figure 9.4.13.1: MME name information element
9.4.14
Mobile identity

See subclause 18.4.17 in 3GPP TS 29.018 [16].
9.4.14a
Mobile Station Classmark 2
With the exception of the IEI, the contents are specified in subclause 10.5.1.6 in 3GPP TS 24.008 [8].
9.4.15
NAS message container
This information element is used to encapsulate the SMS messages transferred between the VLR and the MME. The NAS message container information element is coded as shown in figure 9.4.15.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3

to 

Octet 253
	Octets 3 to 253 contain the SMS message (i.e. CP‑DATA, CP‑ACK or CP‑ERROR) as defined in subclause 7.2 of 3GPP TS 24.011 [10]


Figure 9.4.15.1: NAS message container information element
9.4.16
Reject cause

See subclause 18.4.21 in 3GPP TS 29.018 [16].

9.4.17
Service indicator

This information element indicates the type of the CS service (e.g. voice call, Short Message Service). CS call indicator is used for all the CS services except the SMS. The Service indicator information element is coded as shown in figure 9.4.17.1 and table 9.4.17.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	Service indicator value


Figure 9.4.17.1: Service indicator information element
Table 9.4.17.1: Service indicator value

	
Service indicator



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'


0 0 0 0 0 0 0 1
CS call indicator


0 0 0 0 0 0 1 0 
SMS indicator

0 0 0 0 0 0 1 1


to



Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'


1 1 1 1 1 1 1 1




9.4.18
SGs cause
The purpose of the SGs cause information element is to indicate an error to the receiving entity. This could be a protocol data error, to indicate to the VLR the reason why a paging procedure could not be performed or to indicate to the VLR that the mobile terminating CS fallback call has been rejected by the user. The SGs cause information element is coded as shown in figure 9.4.18.1 and table 9.4.18.1.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	SGs cause value


Figure 9.4.18.1: SGs cause information element

Table 9.4.18.1: SGs cause information element value part

	
SGs cause value (octet 3)



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Normal, unspecified in this version of the protocol.


0 0 0 0 0 0 0 1
IMSI detached for EPS services 


0 0 0 0 0 0 1 0
IMSI detached for EPS and non-EPS services


0 0 0 0 0 0 1 1
IMSI unknown


0 0 0 0 0 1 0 0
IMSI detached for non-EPS services


0 0 0 0 0 1 0 1
IMSI implicitly detached for non-EPS services


0 0 0 0 0 1 1 0
UE unreachable


0 0 0 0 0 1 1 1
Message not compatible with the protocol state


0 0 0 0 1 0 0 0
Missing mandatory information element


0 0 0 0 1 0 0 1
Invalid mandatory information


0 0 0 0 1 0 1 0
Conditional information element error


0 0 0 0 1 0 1 1
Semantically incorrect message


0 0 0 0 1 1 0 0
Message unknown

0 0 0 0 1 1 0 1
Mobile terminating CS fallback call rejected by the user

0 0 0 0 1 1 1 0


to



Normal, unspecified in this version of the protocol


1 1 1 1 1 1 1 1


	NOTE:

"Normal, unspecified" has the same meaning than in 3GPP TS 24.008 [8], informative Annex H (UMTS specific cause values for call control). It is used to report a normal event, and should not be interpreted as syntactically incorrect nor unknown if received.


9.4.19
SS code

The SS code information element is used to represent the code identifying a single supplementary service, a group of supplementary services, or all supplementary services. The SS code information element is coded as shown in figure 9.4.19.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	The coding of the SS code value is according to SS-Code as specified in subclause 17.7.5 of 3GPP TS 29.002 [15]


Figure 9.4.19.1: SS code information element 
9.4.20
TMSI

See subclause 18.4.23 in 3GPP TS 29.018 [16].

9.4.21
TMSI status

See subclause 18.4.24 in 3GPP TS 29.018 [16].
9.4.21a
Tracking Area Identity
With the exception of the IEI, the contents are specified in subclause 8.21.4 in 3GPP TS 29.274 [17A].
9.4.21b
UE Time Zone
With the exception of the IEI, the contents are specified in subclause 8.44 in 3GPP TS 29.274 [17A].
9.4.22
VLR name

The VLR name information element specifies the VLR name and is coded as shown in figure 9.4.22.1. Octets 3 through n contain the VLR name in the form of a fully qualified domain name (FQDN) as specified in IETF RFC 1035 [21]. The VLR name is locally configured in the MME.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator 

	Octet 3

-

Octet n
	VLR name (leftmost character of FQDN)

-

VLR name (rightmost character of FQDN)


Figure 9.4.22.1: VLR name information element
9.4.23
Channel needed

See subclause 18.4.2 in 3GPP TS 29.018 [16].
9.4.24
eMLPP priority
See subclause 18.4.4 in 3GPP TS 29.018 [16].
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