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	Reason for change:
	1/ SGSN and GGSN shall support the MS Info Change Notification Request per PDN connection. While the specification already specifies that the SGSN and GGSN shall set a non null TEID when sending these messages, there is still some confusing text which may suggest that a GGSN may only support this procedure at UE level: 

·      The GGSN shall include the same Linked NSAPI value if the Linked NSAPI IE is received in the MS Info Change Notification Request message and if the GGSN supports the Linked NSAPI IE in this message. This IE indicates the SGSN that the MS Info Change Notification Request message per PDN connection is supported by the GGSN.

2/ the specification also contains the following two requirements that are not fully aligned:

·      In this version of the specification, the SGSN shall set the header TEID value to that of the GGSN's Control Plane TEID. However the GGSN shall be prepared to receive this message in which the header TEID value is set to zero from the SGSN implementation conforming to earlier versions of this specification. When that is the case, the GGSN identifies the subscriber context based on the included Linked NSAPI, IMSI, and/or IMEI IEs.
·     The SGSN optionally includes Linked NSAPI. The Linked NSAPI indicates the NSAPI assigned to any of the already activated PDP context of the PDN connection. This IE also indicates the GGSN that the MS Info Change Notification Request is supported per PDN connection.

So, an SGSN complying with an earlier version of this specification may send the MS Info Change Notification Request message with TEID=0 and the SGSN may also not include the Linked NSAPI IE in the message, which then indicates to the GGSN that the SGSN does not support the MS Info Change Notification Request procedure at the PDN connection granularity. This however is not obvious and should be clarified.

It also should be clarified that if an SGSN sends an MS Info Change Notification Request message with a non-zero TEID, which identifies the PDN connection, then including the Linked NSAPI IE is redundant, which explains why the IE is optional.
However, if the GGSN receives a non-zero TEID, but no Linked NSAPI IE, the GGSN shall identify  the PDN connection based on the received non-zero TEID. In this case, the GGSN does not send back the Linked NSAPI IE within the MS Info Change Notification Response message. The non-zero TEID in the MS Info Change Notification Response message indicates to the SGSN that the GGSN supports the MS Info Change Notification procedure at the PDN connectioin granularity.

3/ Also the captions of the tables 7.5B.1.1.1 and 7.5B.1.1.2 must be corrected to the right message names. 

	
	

	Summary of change:
	The MS Info Change Notification procedure was introduced in Rel-7. Linked NSAPI IE was added in Rel-8 and non-zero TEIDs in Rel-11. So, we need to consider backward compatibility with Rel-8 and Rel-7 GSNs with regard to scenarios involving various combinations of TEID and NSAPI values. 

1/ It is clarified that the SGSN and the GGSN shall support the MS Info Change Notification Request per PDN connection.
2/ An SGSN or GGSN, which receives an MS Info Change Notification Request or Response with a non-null TEID, shall assume that the GTP peer supports the MS Info Change Notification procedure per PDN connection, regardless of whether the Linked NSAPI IE is included or not in the message. 
An SGSN or GGSN, which receives an MS Info Change Notification Request or Response with a null TEID (from a GTP peer complying with an earlier version of the specification), determines, based on the presence or not of the Linked NSAPI IE in the message, whether the GTP peer supports the MS Info Change Notification at the PDN connection or UE granularity.
The SGSN may still include the Linked NSAPI (in addition to using a non-zero TEID), but a note is added to state that this is for interworking with legacy GGSN which may check the presence of this IE for determining whether the SGSN supports the message at the PDN connection granularity (despite using a non null TEID).
3/ the headings of Table 7.5B.1.1.1 and 7.5B.1.1.2 are corrected.
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* * * First Change * * * *

7.5B.1.1
MS Info Change Notification Request

This message is sent by an SGSN to a GGSN when the GGSN has requested to receive the User Location Information (ULI) change notifications or when the GGSN has requested to receive User CSG Information (UCI) change notifications.
The SGSN and GGSN shall support the MS Info Change Notification procedure per PDN connection.

The SGSN may be configured to defer the reporting of ULI change until a RAB or user plane is established. In that case:

-
the SGSN shall not send an MS Info Change Notification Request during a RAU without SGSN change or a Service Request (for UTRAN) procedures not requesting to activate data radio bearer(s); 

-
for GERAN, the SGSN shall defer the reporting of ULI changes until receipt of an uplink LLC PDU for user data or any valid LLC frame serving as a paging response.

-
the SGSN shall send an MS Info Change Notification Request message in the following cases to report a change of User Location Information which occured during a previous RAU procedure without SGSN change but which has not been reported yet to the GGSN:

-
during a Service Request procedure to establish data radio bearers for the corresponding PDP context for a UE in UTRAN, when not establishing a direct GTP-U tunnel between the GGSN and the RNC;

-
when the SGSN receives an uplink LLC PDU for user data or any valid LLC frame serving as a paging response for a UE in GERAN. 
The SGSN shall report ULI changes as soon as detected if it is not configured to defer the reporting of ULI changes until a RAB or user plane is established, or if a RAB or user plane is established.

The SGSN shall set the header TEID value to that of the GGSN's Control Plane TEID of the corresponding PDN connection. However the GGSN shall be prepared to receive this message in which the header TEID value is set to zero from an SGSN implementation conforming to earlier versions of this specification. When that is the case, the GGSN shall identify the PDN connection context based on the included Linked NSAPI, IMSI, and/or IMEI IEs if the Linked NSAPI is present in the message, or the subscriber context based on the IMSI and/or IMEI IEs if the Linked NSAPI is not present in the message.
The GGSN shall consider that the SGSN supports the MS Info Change Notification procedure per PDN connection upon receipt of an MS Info Change Change Notification Request with the Linked NSAPI IE or with a non-zero TEID (with or without the Linked NSAPI IE). The GGSN shall otherwise consider that the SGSN supports the MS Info Change notification procedure per UE.
The SGSN may include the Linked NSAPI IE, with the NSAPI assigned to any of the already activated PDP context of the PDN connection. 

NOTE:
A GGSN complying with an earlier version of the specification can check the presence of this IE for determining whether the SGSN supports the message at the PDN connection granularity, despite receiving a non null TEID.
If the MS is emergency attached and the MS is UICCless (i.e. the mobile terminal cannot obtain IMSI at all) or the IMSI is unauthenticated, the International Mobile Equipment Identity (IMEI) shall be included by the SGSN. 
If the MS is emergency attached and the MS is UICCless, the IMSI cannot be included in the message. In all the other cases, the IMSI shall be included by the SGSN.

The Unauthenticated IMSI bit field shall be set to 1 if the IMSI present in the message is not authenticated and is for an emergency attached MS.

The SGSN shall include the RAT Type IE and shall set its value appropriately, respective of which access technology is current being used by the MS.

The SGSN shall include the User Location Information IE if the MS is located in a RAT Type of GERAN, UTRAN or GAN and shall include the CGI, SAI or RAI in the "Geographic Location" field depending on whether the MS is in a cell, a service or a routing area respectively. The SGSN may optionally include the User Location Information IE for other RAT Types. In shared networks, when the message is sent from the VPLMN to the HPLMN, the PLMN ID that is communicated in the User Location Information IE shall be that of the selected Core Network Operator for supporting UEs, or that of the allocated Core Network Operator for non-supporting UEs. As an exception, based on inter-operator roaming/sharing agreement, if the information on whether the UE is a supporting or non-supporting UE is available, the PLMN ID that is communicated to the HPLMN for non-supported UEs shall be the Common PLMN ID. See subclause 4.4 of 3GPP TS 23.251 [35].

Editor's Note: the PLMN ID that is communicated in this IE when the SGSN and GGSN pertain to the same PLMN is FFS.

The SGSN shall include the User CSG Information IE if the MS is located in the CSG cell or the hybrid cell and the GGSN has requested to receive the User CSG Information (UCI).
The optional Private Extension contains vendor or operator specific information. 

Table 7.5B.1.1.1: Information Elements in MS Info Change Notification Request
	Information element
	Presence requirement
	Reference

	IMSI
	Conditional
	7.7.2

	Linked NSAPI
	Optional
	7.7.17

	RAT Type
	Mandatory
	7.7.50

	User Location Information
	Conditional
	7.7.51

	IMEI(SV)
	Conditional
	7.7.53

	Extended Common Flags
	Optional
	7.7.93

	User CSG Information
	Optional
	7.7.94

	Private Extension
	Optional
	7.7.46


* * * Second Change * * * *

7.5B.1.2
MS Info Change Notification Response

This message is sent by a GGSN to an SGSN to acknowledge the receipt of a Location Change Notification Request.

The GGSN shall set the header TEID value to that of the SGSN's Control Plane TEID. However the SGSN shall be prepared to receive this message in which the header TEID value is set to zero from an GGSN implementation conforming to earlier versions of this specification. When that is the case, the SGSN shall identify the PDN connection context based on the included Linked NSAPI, IMSI, and/or IMEI IEs if the Linked NSAPI is present in the message, or the subscriber context based on the IMSI and/or IMEI IEs if the Linked NSAPI is not present in the message.
The SGSN shall consider that the GGSN supports the MS Info Change Notification procedure per PDN connection upon receipt of an MS Info Change Change Notification Response with the Linked NSAPI IE or with a non-zero TEID (with or without the Linked NSAPI IE). The SGSN shall otherwise consider that the GGSN supports the MS Info Change notification procedure per UE.
The GGSN shall include the same Linked NSAPI value if the Linked NSAPI IE is received in the MS Info Change Notification Request message. 
NOTE:
An SGSN complying with an earlier version of the specification determines, based on the presence or absence of the Linked NSAPI IE in an MS Info Change Change Notification Response, whether the GGSN supports the MS Info Change Notification Request per PDN connection or per UE.

The GGSN shall include the IMSI IE if the IMSI IE is received in the MS Info Change Notification Request message.

The GGSN shall include the International Mobile Equipment Identity (IMEI) IE if the International Mobile Equipment Identity (IMEI) IE is received in the MS Info Change Notification Request message. 
If an SGSN receives an MS Info Change Nofitication Response with an unknown IMSI/IMEI, then the message shall be silently discarded and no further processing of the IEs shall continue i.e. the Cause value is not processed.

The Cause value indicates whether or not the MS Info Change Notification Request was received correctly. Possible Cause values are:

-
"Request accepted"

-
"Invalid message format"

-
"IMSI/IMEI not known"

-
"Mandatory IE incorrect"

-
"Mandatory IE missing"

-
"Optional IE incorrect"

-
"System failure"

If the received MS Info Change Notification Response contains a Cause value of "IMSI/IMEI not known", then the MS Info Change Reporting mechanism shall be stopped in the SGSN for all PDP Contexts associated with the IMSI (or the IMEI if the MS is emergency attached and the MS is UICCless or the MS is emergency attached but the IMSI is not authenticated) received and the GGSN from which the response was received. The SGSN shall then locally delete all of these PDP Contexts associated with the GGSN and release all associated resources.

For error handling if the received MS Info Change Notification Response contains a Cause value other than "Request accepted", "IMSI/IMEI not known" and "System failure", refer to clause 11.


If the MS Info Change Reporting mechanism is to be stopped in the SGSN for the PDN connection identified by the Linked NSAPI IE (when the Linked NSAPI IE is present in the message) or for all the subscriber's PDN connections towards this GGSN (when the Linked NSAPI IE is not present in the message), then the GGSN shall include the MS Info Change Reporting Action IE in the message and shall set the value of the Action field appropriately.

If the CSG Information Reporting mechanism is to be stopped for this subscriber in the SGSN, then the GGSN shall include the CSG Information Reporting Action IE in the message and shall set the value of the Action field appropriately.

The optional Private Extension contains vendor or operator specific information.
Table 7.5B.1.2.1: Information Elements in MS Info Change Notification Response
	Information element
	Presence requirement
	Reference

	Cause
	Mandatory
	7.7.1

	IMSI
	Conditional
	7.7.2

	Linked NSAPI
	Optional
	7.7.17

	IMEI(SV)
	Conditional
	7.7.53

	MS Info Change Reporting Action
	Optional
	7.7.80

	CSG Information Reporting Action
	Optional
	7.7.95

	Private Extension
	Optional
	7.7.46


* * * End Changes * * * *

