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Start 1st Change
14
Identities

[...]
14.3
NSAPI and TLLI for A/Gb mode

The Network layer Service Access Point Identifier (NSAPI) and Temporary Logical Link Identity (TLLI) are used for network layer routeing. An NSAPI / TLLI pair is unambiguous within a routeing area.

In the MS, NSAPI identifies the PDP‑SAP. In the SGSN and GGSN, NSAPI identifies the PDP context associated with a PDP address. Between the MS and the SGSN, TLLI unambiguously identifies the logical link.

When the MS requests the activation of a PDP context, the MS selects one of its unused NSAPIs.

For example (shown figuratively below), the MS receives an IP packet from a connected TE at the IP address A SAP. The IP PDU is encapsulated and NSAPI is initialised to NSAPI‑1. TLLI is set to the MS's TLLI before the encapsulated IP packet is passed to the SNDC function. After the IP PDU is received, the SGSN analyses TLLI and NSAPI‑1 and determines that the IP PDU shall be sent to the GGSN associated with IP address A.
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Figure 94: Use of NSAPI and TLLI

Within a routeing area or multiple eXtended areas assigned to the MS, there is a one-to-one correspondence between TLLI and IMSI that is only known in the MS and SGSN. If it is not clear from the context which routeing area a TLLI belongs to, then TLLI is used together with RAI or XAI. TLLI is derived from a P‑TMSI, and does then provide user identity confidentiality as described in clause "User Identity Confidentiality (A/Gb mode)".

The TLLI address range is divided into four ranges: Local, Foreign, Random, and Auxiliary. The TLLI structure allows the MS and SGSN to deduce the range that a TLLI belongs to. A Local TLLI is derived from the P‑TMSI allocated by the SGSN, and is valid only in the RA associated with the P‑TMSI or in the multiple XAs associated with the P-TMSI. A Foreign TLLI is derived from a P‑TMSI allocated in another RA or XA. A Random TLLI is selected randomly by the MS, and is used when the MS does not have a valid P‑TMSI available. An Auxiliary TLLI is selected by the SGSN, but is not used in this release of the specifications.

If the MS has a valid P‑TMSI associated with the RA where the MS is currently located or a valid P-TMSI associated with the XAs where the MS is assigned to, the MS shall use a Local TLLI derived from its P‑TMSI, unless the MS performs a GPRS attach.

If the MS does not have a valid P‑TMSI associated with the current RA, a valid P-TMSI associated with the XAs where the MS is assigned to, or if the MS performs a GPRS attach, it shall derive a Foreign TLLI from its P‑TMSI, or allocate a Random TLLI if no valid P‑TMSI is available.

When a TLLI is exchanged between the MS and an SGSN, the TLLI is transmitted at the RLC/MAC layer within the Um protocol stack, and at the BSSGP layer within the Gb protocol stack. NSAPI is transmitted within the SNDCP layer in the user plane, and within the GMM/SM layer in the control plane. In some SM signalling messages, transaction identifier (TI) represents NSAPI . The TI is dynamically allocated by the MS for MS-requested PDP context activation, and by the network for network-requested PDP context activation. The TI is deallocated when a PDP context has been deactivated. TI usage is defined in TS 24.007 [5] and TS 24.008 [13].
By default, unless explicitly specified in the procedures, the TLLI transmitted at the RLC/MAC and BSSGP layers shall be used to identify the MS.

[..]
14.X
eXtended Area Identity

eXtended Area Identity (XAI), defined by an operator, identifies one or several cells.
In order to avoid excessive location management signalling, a group of XAs can be formed into one list, XA list. XA list for the CS and of the PS domain may be configured independently with the granularity of each XA.
In A/Gb mode, XAI is broadcast as system information.

In Iu mode, XAI is broadcast to MSs in RRC Idle mode, and is notified to MSs in RRC Connected mode on established RRC connections as MM system information.

The location of an MS in STANDBY or PMM‑IDLE state is known in the SGSN on an XA level. Cells that do not support packet-domain services within an LA are grouped into a null XA. The MS is paged for packet services in the XA where the MS is located when mobile-terminated traffic arrives in the SGSN. The MS is paged for circuit-switched services by the SGSN in the last known XA plus in the null XA.
NOTE:
Cells not supporting GPRS and served by a BSC without a Gb interface should not be included in the same location area as cells not supporting GPRS and served by a BSC with a Gb interface.

A regsitration area consisted of multiple XAs for PS domain is a subset of one, and only one, registration area consisited of multiple XAs for CS domain, meaning that an area of XA list of PS domian cannot span more than one area of XA list of CS domian.
An eXtended Area is handled by only one CN serving node, i.e. one combined MSC+SGSN or one 3G_SGSN or one 3G_MSC/VLR;

An eXtended Area list may contains the XAs handled by multiple CN nodes, meaning the area covered by a XA list may exceed the coverage of one SGSN/VLR area, with the concept of Intra Domain Connection of RAN Nodes to Multiple CN Nodes [73],
The following rules apply for the eXtended Area Identity:

-
XAC is only unique when presented together with LAI.

-
CI is only unique when presented together with LAI or XAI (A/Gb mode only).

-
LAI = MCC + MNC + LAC.

-
RAI = MCC + MNC + LAC + RAC.
-
XAI = MCC + MNC + LAC + RAC + XAC.
-
CGI = XAI + CI (A/Gb mode only and in case of eXtended Area is supported).
End 1st Change
Start 2nd Change
15
Operational Aspects

[...]
15.1
Charging

[...]
15.1.3
Location dependent charging

15.1.3.1
Basic principles

The GGSN can request for each PDP context independently using the "CGI/SAI/RAI/XAI change report required" parameter that the SGSN shall report changes at either CGI/SAI or RAI or XAI level to the GGSN. This may be controlled through the Policy and Charging Control architecture as defined in TS 23.203 [88]. If CGI/SAI is permitted to be sent to the GGSN operator according to SGSN operator's policy, the SGSN shall include an indication for the support of reporting changes in CGI/SAI/RAI/XAI when signalling to the GGSN during both mobility management and session management. The GGSN shall not request the SGSN to report CGI/SAI/RAI/XAI changes if it has not received the indication for support from the SGSN. In Iu-mode, the SGSN uses the Location Reporting procedures in clause 12.7.5 to request the RNC to report changes in SAI to the SGSN.

The SGSN should report to the GGSN per MS where the report is not combined with other mobility management or session management signalling. The GGSN can also request the SGSN to stop reporting CGI/SAI/RAI/XAI changes. The SGSN obeys the last explicit instruction from the GGSN.

NOTE:
Due to the increased signalling load, such reporting should be applied for a limited number of subscribers.

End 2nd Change
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