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6
LCS Architecture

Figure 6.1 shows the general arrangement of the Location Service feature in GSM and UMTS. This illustrates, generally, the relation of LCS Clients and servers in the core network with the GERAN and UTRAN Access Networks. The LCS entities within the Access Network communicate with the Core Network (CN) across the A, Gb and Iu interfaces. Communication among the Access Network LCS entities makes use of the messaging and signaling capabilities of the Access Network.

As part of their service or operation, the LCS Clients may request the location information of UE. There may be more than one LCS client. These may be associated with the GSM/UMTS networks or the Access Networks operated as part of a UE application or accessed by the UE through its access to an application (e.g. through the Internet).

The clients make their requests to a LCS Server. There may be more than one LCS Server. The client must be authenticated and the resources of the network must be co-ordinated including the UE and the calculation functions, to estimate the location of the UE and result returned to the client. As part of this process, information from other systems (other Access Networks) can be used. As part of the location information returned to the client, an estimate of the accuracy of the estimate and the time-of-day the measurement was made may be provided.
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NOTE 1:
HSS includes both 2G-HLR and 3G-HLR functionality. LCS is included in the overall network architecture in TS 23.002 [20].

NOTE 2:
LIF-MLP may be used on the Le interface

NOTE 3:   As one alternative the LCS client may get location information directly from GMLC, which may contain OSA Mobility SCS with support for the OSA user location interfaces. See TS 23.127 [26] and TS 29.198 [27, 28, 29 and 30].

Figure 6.1-1: General arrangement of LCS
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Figure 6.1-2: General arrangement of LCS with inter-GMLC [Lr] interface

6.1
Schematic functional description of LCS operations

The allocation of LCS functional blocks to the Client, LCS server, Core Network, Access Network and UE is based on the schematic functional description below. The detailed functions and interactions are specified later in the present document and in TS 25.305 [1] for UTRAN, in TS 43.059 [16] for GERAN and in corresponding Stage 3 specifications.

The operation begins with a LCS Client requesting location information for a UE from the LCS server. The LCS server will pass the request to the LCS functional entities in the core network. The LCS functional entities in the core network shall then:

-
verify that the LCS Client is authorised to request the location of the UE or subscriber;

-
verify that LCS is supported by the UE;

-
establish whether it is allowed to locate the UE or subscriber, for privacy or other reasons;

-
establish which network element in the Access Network should receive the Location request;

-
request the Access Network (via the A, Gb or Iu interface) to provide location information for an identified UE, with indicated QoS;

-
receive information about the location of the UE from the Access Network and forward it to the Client;

-
send appropriate accounting information to an accounting function.

The Access Network LCS functional entities shall determine the position of the target UE according to TS 25.305 [1] for UTRAN and TS 43.059 [16] for GERAN.

<<<Next changed clause>>>

6.3.3
Gateway Mobile Location Center, GMLC

The Gateway Mobile Location Center (GMLC) contains functionality required to support LCS. In one PLMN, there may be more than one GMLC.

The GMLC is the first node an external LCS client accesses in a GSM PLMN (i.e. the Le reference point is supported by the GMLC). The GMLC may request routing information from the HLR or HSS via the Lh interface. After performing registration authorization, it sends positioning requests to either the VMSC, SGSN or MSC Server and receives final location estimates from the corresponding entity via Lg interface. Optionally, location information may be communicated between GMLCs, located in the same or different PLMNs, via the Lr GMLC to GMLC interface.
<<<Next changed clause>>>

8
General network location procedures

8.1
State description for GMLC

8.1.1
GMLC states

8.1.1.1
NULL State

In the NULL state, a particular location request from some LCS client either has not been received yet or has already been completed. After a location request is received from a LCS client, the GMLC remains in the NULL state while the identity of the client and nature of its location request are verified. While the NULL state exists conceptually, it need not be represented explicitly in the GMLC.

8.1.1.2
INTERROGATION State

In this state, the GMLC has sent an interrogation to the home HLR/HSS of the UE to be located and is awaiting a response giving one or several of the following addresses:the VMSC, MSC Server, SGSN address and IMSI for this UE.

8.1.1.3
LOCATION State

In this state, the GMLC has sent a location request to the VMSC, MSC Server or SGSN  serving the UE to be located and is awaiting a response containing a location estimate. Optionally, location information may also be communicated between GMLCs, located in the same or a different  PLMN, via the GMLC to GMLC Lr interface
8.1.2
State functionality

8.1.2.1 State Transitions
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Figure 8.1: State Transitions in the GMLC
Moving from NULL to INTERROGATION state:
If the GMLC does not know any of the following addresses:VMSC, MSC Server, SGSN,V-GMLC address or IMSI when it receives a location service request from some LCS client, it moves from the NULL state to the INTERROGATION state and sends a request to the UE's home HLR/HSS for the VMSC/ MSC Server/ SGSN/V-GMLC  address and IMSI.

Moving from NULL to LOCATION state:
If the GMLC already knows one of the following addresses: VMSC, MSC Server, SGSN or UE IMSI, when it receives a location service request from some LCS client (e.g. from information retained for an earlier location request for the same UE), it moves from the NULL state to the LOCATION state and sends a location request to either the VMSC, MSC Server or SGSN. Optionally, it may send the location request to another GMLC via the Lr interface.
NOTE:
It is for further study how GMLC selects if it shall send the location request to VMSC, MSC server and/or SGSN in different cases. This should be specified in the signaling procedures.

Moving from INTERROGATION to LOCATION state:
After the GMLC, in the INTERROGATION state, receives one or several of the addresses VMSC, MSC Server, SGSN, V-GMLC and IMSI from the home HLR/HSS, it enters the LOCATION state and sends a location request to either the VMSC, MSC Server, SGSN or V-GMLC of the UE being located. 

Moving from LOCATION to NULL state:
After the GMLC receives a location estimate response from the VMSC, MSC Server,  SGSN or V_GMLC, it forwards the location estimate to the requesting LCS client and re-enters the NULL state.
<<<End of changes>>>
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