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NRI value is needed on the VLR for the VLR to properly distinguish whether the location update is intra-VLR update or inter-VLR update in above cases. 
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	*** First Change ***


2.1
Normative references

[1]
[Void]

[1a]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
[Void]

[3]
[Void]

[4]
3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[5]
3GPP TS 23.003: "Numbering, addressing and identification".

[6]
3GPP TS 23.007: "Restoration procedures".

[6a]
3GPP TS 23.018: "Basic Call Handling; Technical realization".

[7]
3GPP TS 23.122: "Non-Access-Stratum functions related to Mobile Station (MS) in idle mode".

[8]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[9]
3GPP TS 43.064: "Overall description of the GPRS radio interface; Stage 2".

[10]
3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".

[11]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[11a]
3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol".

[12]
3GPP TS 44.064: "Mobile Station - Serving GPRS Support Node (MS-SGSN) Logical Link Control (LLC) layer specification".

[13]
3GPP TS 44.065: "Mobile Station (MS) - Serving GPRS Support Node (SGSN); Subnetwork Dependent Convergence Protocol (SNDCP)".

[14]
3GPP TS 48.008: "Mobile-services Switching Centre - Base Station System (MSC-BSS) interface; Layer 3 specification".

[15]
3GPP TS 48.018: "Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)".

[16]
3GPP TS 48.060: "Inband control of remote transcoders and rate adaptors for Enhanced Full Rate (EFR) and full rate traffic channels."

[17]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[18]
3GPP TS 49.008: "Application of the Base Station System Application Part (BSSAP) on the E-interface".

[19]
3GPP TS 29.010: "Information Element Mapping between Mobile Station - Base Station System (MS-BSS) and Base Station System - Mobile-services Switching Centre (BSS-MCS) Signalling Procedures and the Mobile Application Part (MAP)".

[20]
3GPP TS 29.016: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface network service specification".

[21]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".
[22]
3GPP TS 25.413: "UTRAN Iu interface RANAP signalling".

[23]
3GPP TS 23.195: "Provision of UE Specific Behaviour Information to Network Entities".

[23A]
3GPP TS 22.101: "Service Principles".

[24]
3GPP TS 23.251: "Network sharing; Architecture and functional description".

[25]
3GPP TS 32.422: "Subscriber and equipment trace; Trace control and Configuration Management (CM)". 
[26]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".

[27]
3GPP TS 29.118: "Mobility Management Entity (MME) - Visitor Location Register (VLR) SGs interface specification".
[28]
3GPP TS 23.236: "Intra Domain Connection of RAN Nodes to Multiple CN Nodes".

	*** next Change ***


6
Location Update for non-GPRS services procedure

6.1
General description

The location update for non-GPRS services procedure is a general procedure used by MSs in class-A mode of operation and MSs in class-B mode of operation. This procedure allows MSs and network to perform:

-
Combined IMSI attach for GPRS and non-GPRS services;

-
IMSI attach for non-GPRS services if the MS is already IMSI attached for GPRS services;

-
IMSI attach for GPRS services indication to the VLR if the MS is already IMSI attached for non-GPRS services;

-
Normal Location Update procedure to the VLR if the MS is IMSI attached for both GPRS and non-GPRS services;

-
Reallocation of TMSI to an MS. 

The Location Update for non-GPRS services procedures in the Gs interface is always started as a consequence of a direct action by the MS. The combined routeing area update procedure is further specified in 3GPP TS 23.060 and 3GPP TS 24.008.

The Location Update for non-GPRS services procedure is used by the SGSN to forward to the VLR those parts of the combined routeing area update or IMSI attach procedure which belong to the non-GPRS services. This means that non-GPRS related requests which are included in the combined request, are sent from the SGSN to the VLR. The procedure is also used by the SGSN to indicate to the VLR when an IMSI attach to GPRS services has been performed by an MS that was already IMSI attached to non-GPRS services. The SGSN may also forward a BSSAP+-TMSI-REALLOCATION-COMPLETE message from the MS to the VLR.

The VLR shall acknowledge the BSSAP+-LOCATION-UPDATE-REQUEST message. When the VLR processes the request it does not perform authentication because it relies on the SGSN's security functions.

When an MS is IMSI attached for GPRS and non-GPRS services, any implicit detach timer in the VLR shall be stopped. Instead the Paging Proceed Flag in the SGSN is used to determine the likely availability of the MS to the network. Upon reception of the periodic Routeing Area Update message the SGSN does not report to the VLR , and the state of the association at the SGSN is not changed. When the MS performs a detach only from the GPRS system the GPRS detach indication to the VLR shall cause the VLR's implicit detach timer to be restarted from its initial value.

If the SGSN performs an implicit detach for both GPRS and non-GPRS traffic, then the SGSN shall indicate to the VLR a BSSAP+-IMSI-DETACH-INDICATION message with cause 'Implicit SGSN initiated IMSI detach from non-GPRS service', as further described in clause 'Implicit IMSI detach from non-GPRS service procedure' (the implicit IMSI detach message indicates that the MS is unavailable for both GPRS and non-GPRS services).

The IMSI attach for GPRS services to the VLR, when the MS is already IMSI attached for non-GPRS services, is requested by the MS sending a combined IMSI attach for GPRS and non-GPRS services message to the SGSN, as further specified in 3GPP TS 23.060 and 3GPP TS 24.008.

6.2
Procedures in the SGSN

The Location Update for non-GPRS services is initiated with a combined  routeing area update procedure or a IMSI/GPRS attach procedure. On receipt of a Routeing Area Update message, the SGSN shall handle the GPRS related request as specified in 3GPP TS 24.008. The Location Update for non-GPRS services procedure may be handled by the SGSN in parallel to the Update Location procedure to the HLR. The SGSN shall wait for the outcome of both location update procedures towards the VLR and the HLR before sending the response message to the MS (see 3GPP TS 24.008).

6.2.1
Location Update Initiation

If timer T6-1 is not running, the SGSN shall start the Location Update for non-GPRS service procedure when it receives from the MS:

-
an Attach request indicating combined IMSI and GPRS attach;

-
an Attach request indicating GPRS attach while IMSI attached;

-
a Combined Routeing and Location Area Update request indicating IMSI attach;

-
a Combined Routeing and Location Area Update request indicating that the Location Area has changed;

-
a Combined Routeing and Location Area Update request, if the state of the association is Gs-NULL; or-
a Combined Routeing and Location Area Update request when the SGSN serving the MS has changed.

If timer T6-1 is not running, the SGSN may start the Location Update for non-GPRS service procedure when it receives from the MS:

· a Combined Routeing and Location Area Update request or a periodic Routeing Area Update, if the 'VLR-Reliable' MM context variable for the MS is set to 'false' (see section 11.3).

For networks not supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’ the number of the VLR is derived from the RAI where the MS is camping. For networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’, the VLR number is derived as described in 3GPP TS 23.236 [26]. The SGSN starts Timer T6-1. The BSSAP+-LOCATION-UPDATE-REQUEST message includes the old Location Area Identifier received from the MS. The SGSN shall also include the new Location Area Identifier where the MS is currently camping. The new LAI is derived from the RAI.

In networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’, the SGSN shall support load re-distribution of MSs to another VLR than the current one as follows:

When the SGSN receives a periodic Routeing Area Update request or a Combined Routeing and Location Area Update request, the SGSN shall check whether for this MS there is an association to a VLR for which load re-distribution has been initiated in the SGSN by O&M. If yes, the SGSN derives the new VLR number as described in 3GPP TS 23.236 [26]. The SGSN shall then send the BSSAP+-LOCATION-UPDATE-REQUEST message to the new selected VLR.

The BSSAP+-LOCATION-UPDATE-REQUEST message includes the type of location update performed by the MS in the GPRS location update type IE. If the MS has performed a combined attach request or a combined routing and location area update request with IMSI attach, the SGSN indicates 'IMSI attach', otherwise the SGSN indicates 'Normal location update'.

The BSSAP+-LOCATION-UPDATE-REQUEST message shall include the TMSI status if received from the MS.
The SGSN shall include the TMSI NRI IE in the BSSAP+-LOCATION-UPDATE-REQUEST message if received from the MS.
If the SGSN supports the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [23]), or the “Automatic Device Detection” (see 3GPP TS 22.101 [23A]) or the “Trace for Management Based Activation/Deactivation” (see 3GPP TS 32.422 [25]),, the BSSAP+-LOCATION-UPDATE-REQUEST message shall include the IMEISV.

If timer T6-1 is running:


If the SGSN receives from the MS:

-
an Attach request indicating combined IMSI and GPRS attach;

-
an Attach request indicating GPRS attach while IMSI attached; or

-
a Combined Routeing and Location Area Update request with or without IMSI attach.


Then:

-
if the new LAI is the same as in the outstanding request, the SGSN shall not process this new request and shall wait for the VLR's response to the ongoing procedure; or

-
if the new LAI is different but is in the same VLR as the outstanding request:

-
any response from the VLR to the oustanding request is ignored;

-
Timer T6-1 shall be stopped and reset; and

-
The SGSN shall start the Location Update for non-GPRS service procedure; or

-
if the new LAI is different, and is in a different VLR to the outstanding request:

-
any response from the previously addressed VLR to the oustanding request is ignored;

-
Timer T6-1 shall be stopped and reset; and

-
the SGSN shall start the Location Update for non-GPRS service procedure.

When the SGSN receives from the MS a Routeing Area Update request and the SGSN serving the MS has changed, the SGSN shall stop and reset timer T6-1.
	*** next Change ***


6.3
Procedures in the VLR

When a VLR receives a BSSAP+-LOCATION-UPDATE-REQUEST message it shall check whether the IMSI is known. If the IMSI is not known the VLR shall retrieve the MM context of the MS from the HLR.

For a VLR supporting the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [23]) the following applies:

-
The VLR shall store the IMEISV value received in the BSSAP+-LOCATION-UPDATE-REQUEST message in the MM context for that MS.

-
If the VLR receives a BSSAP+-LOCATION-UPDATE-REQUEST message without IMEISV information element, the MSC/VLR shall request the IMEISV from the MS at the next Iu-CS or A interface connection establishment.
In networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’ (3GPP TS 23.236 [28]), the VLR may use the NRI value if received in the TMSI NRI IE in the BSSAP+-LOCATION-UPDATE-REQUEST message to determine whether this is an intra or inter-VLR location update.  
	*** next Change ***


17.1.11
BSSAP+-LOCATION-UPDATE-REQUEST message

This message is sent by the SGSN to the VLR either to request update of its location file (normal update) or to request IMSI attach.

Table 17.1.11/3GPP TS 29.018: BSSAP+-LOCATION-UPDATE-REQUEST message content

	Information Element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
18.2
	M
	V
	1

	IMSI
	IMSI
18.4.10
	M
	TLV
	6-10

	SGSN number
	SGSN number
18.4.22
	M
	TLV
	5-11

	Update type
	GPRS location update type
18.4.6
	M
	TLV
	3

	New Cell global identity
	Cell global identity
18.4.1
	M
	TLV
	10

	Mobile station classmark
	Mobile station classmark 1
18.4.18
	M
	TLV
	3

	Old location area identifier
	Location area identifier
18.4.14
	O
	TLV
	7

	TMSI status
	TMSI status
18.4.24
	O
	TLV
	3

	New service area identification
	Service area identification
18.4.21b
	O
	TLV
	9

	IMEISV
	IMEISV

18.4.9
	O
	TLV
	10

	TMSI NRI
	TMSI NRI
18.4.x
	O
	TV
	3


17.1.11.1
Old location area identifier

This information element should be included. It is derived from the old routing area identification received in the ROUTING AREA UPDATING REQUEST message defined in 3GPP TS 24.008.

17.1.11.2
New cell global identity

In A/Gb mode, the cell global identity which shall be included is the one where the MS is in the current radio contact.

In Iu mode, the cell global identity which shall be included indicates where the MS is in the current location area. The cell identity part of this information shall be ignored by the VLR.
In a shared network, the PLMN identity contained in the cell global identity shall be the PLMN identity of the selected core network operator (see 3GPP TS 23.251 [24]). 

17.1.11.3
TMSI status

This information element shall be included if the TMSI status received in the ATTACH REQUEST or ROUTING AREA UPDATING REQUEST message from the MS indicates, that no valid TMSI is available in the MS. 

17.1.11.4
Mobile station classmark

This information element does not serve any useful purpose, but shall be included for reasons of compatibility with earlier versions of the protocol. To ease interworking with old VLR equipment, the SGSN shall encode the contents of this information element as: revision level 'GSM phase 2', 'early classmark sending supported'‚ 'encryption algorithm A5/1 supported', and RF power capability 'class 1'.
17.1.11.5
New service area identification
In Iu mode, the service area identification which should be included is the one where the MS is in the current radio contact.

In a shared network, the PLMN identity contained in the service area identification shall be the PLMN identity of the selected core network operator (see 3GPP TS 23.251 [24]). 

17.1.11.6
IMEISV
This information element shall be included, if the SGSN supports the "Provision of UE Specific Behaviour Information to Network Entities" or the "Automatic Device Detection", or the “Trace for Management Based Activation/Deactivation”.

17.1.11.x
TMSI NRI
This information element shall be included if the TMSI NRI IE has been received in the ATTACH REQUEST or ROUTING AREA UPDATING REQUEST message from the MS. 

	*** next Change ***


18.3
Information Element Identifiers

The next list shows the coding of the Information Element Identifiers used in the present document.

Table 18.3/3GPP TS 29.018: Information Element Identifier coding

	
8 7 6 5 4 3 2 1
	Information element
	Reference

	
0 0 0 0 0 0 0 1
	IMSI
	18.4.10

	
0 0 0 0 0 0 1 0
	VLR number 
	18.4.26

	
0 0 0 0 0 0 1 1
	TMSI
	18.4.23

	
0 0 0 0 0 1 0 0
	Location area identifier
	18.4.14

	
0 0 0 0 0 1 0 1
	Channel Needed 
	18.4.2

	
0 0 0 0 0 1 1 0
	eMLPP Priority
	18.4.4

	
0 0 0 0 0 1 1 1
	TMSI status
	18.4.24

	
0 0 0 0 1 0 0 0
	Gs cause
	18.4.7

	
0 0 0 0 1 0 0 1
	SGSN number
	18.4.22

	
0 0 0 0 1 0 1 0
	GPRS location update type
	18.4.6

	
0 0 0 0 1 0 1 1
	Global CN-Id
	18.4.27

	
0 0 0 0 1 1 0 0
	Unassigned: treated as an unknown IEI.
	18 and 16

	
0 0 0 0 1 1 0 1
	Mobile station classmark 1
	18.4.18

	
0 0 0 0 1 1 1 0
	Mobile identity
	18.4.17

	
0 0 0 0 1 1 1 1
	Reject cause
	18.4.21

	
0 0 0 1 0 0 0 0
	IMSI detach from GPRS service type
	18.4.11

	
0 0 0 1 0 0 0 1
	IMSI detach from non-GPRS service type
	18.4.12

	
0 0 0 1 0 0 1 0
	Information requested
	18.4.13

	
0 0 0 1 0 0 1 1
	PTMSI
	18.4.20

	
0 0 0 1 0 1 0 0
	IMEI
	18.4.8

	
0 0 0 1 0 1 0 1
	IMEISV
	18.4.9

	
0 0 0 1 0 1 1 0
	Unassigned: treated as an unknown IEI.
	18 and 16

	
0 0 0 1 0 1 1 1
	MM information
	18.4.16

	
0 0 0 1 1 0 0 0
	Cell Global Identity
	18.4.1

	
0 0 0 1 1 0 0 1
	Location information age
	18.4.15

	
0 0 0 1 1 0 1 0
	Mobile station state
	18.4.19

	
0 0 0 1 1 0 1 1
	Erroneous message
	18.4.5

	
0 0 0 1 1 1 0 0
	Downlink Tunnel Payload Control and Info
	18.4.3

	
0 0 0 1 1 1 0 1
	Uplink Tunnel Payload Control and Info
	18.4.25

	
0 0 0 1 1 1 1 0
	Service Area Identification
	18.4.21b

	
0 0 0 1 1 1 1 1
	TMSI NRI
	18.4.x

	
0 0 1 0 0 0 0

to


1 1 1 1 1 1 1 1 
	
Unassigned: treated as an unknown IEI.
	18 and 16


	*** next Change ***


18.4.x
TMSI NRI

The purpose of the TMSI NRI information element is to pass the TMSI NRI IE the SGSN received from the MS.
The 10 bits NRI value corresponds to the NRI from bits 23 to 14 of allocated TMSI on the MS (TS 23.236[28] and clause 2.4 in TS 23.003 [5]).
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length Indicator

	Octet 3
–
Octet 4
	The rest of the information element is coded as the value part of the Network Resource Identifier IE defined in 3GPP TS 24.008.


Figure 18.4.x/3GPP TS 29.018: TMSI NRI IE
	*** End Change ***
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