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6.2.1
Signalling between SMLC and MSC/SGSN

A SMLC can either be a separate logical entity or integrated functionality in the BSC.  If the SMLC is a separate logical entity, the LCS signalling between SMLC and MSC/SGSN is accomplished through the Iu and Lb interfaces. If the SMLC is integrated, the LCS signalling is accomplished through the Iu interface only. Figure 11a shows the protocol layers used to support LCS signaling between the SMLC, BSC and MSC/SGSN.
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NOTE:
* Iu protocol stack is inherited from UMTS specifications [29-32]. See GERAN Stage 2 specification [11] for additional transport layer options.

Figure 11a: Signalling Protocols between SMLC, BSC and MSC/SGSN

6.2.2
Signalling between SMLC and MS

SMLC Signalling to a target MS is accomplished through the Um interface. Figure 11b shows the protocol layers used to support signaling between an SMLC and target MS.
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Figure 11b: Signalling between an SMLC and Target MS

6.2.3
SMLC signalling to a Type A LMU

The signalling to a Type A LMU is defined using A/Gb Mode CS signalling over the Um interface, see Clause 6.1.5. A Type A LMU operating in A/Gb Mode CS Domain can be used to support positioning of mobile stations operating in Iu Mode.  Signalling to a Type A LMU in Iu Mode is FFS.

<<< NEXT CHANGED SECTION >>>
7.1.2
State Functionality

7.1.2.1
State Transitions
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Figure 12: State Transitions in the SMLC

Moving from NULL to LOCATION state: After a location request is received from the BSC, the SMLC chooses a positioning method and initiates the appropriate position measurements. It then enters the LOCATION state.

Moving from LOCATION to NULL state: When the SMLC has obtained a location estimate that best meets the requested QoS parameters, it returns this to the BSC and re-enters the NULL state.

7.1.2.2
LOCATION Timer Function

The SMLC runs a timer while in the LOCATION state to limit the total amount of time that positioning can be active. This timer should be related to any response time indicated in the location request QoS parameters. If the timer expires before a final location estimate has been produced, the SMLC either returns the best existing location estimate to the BSC (e.g. an estimate based on the current cell ID) or returns a failure indication. It then re-enters the NULL state.

<<< NEXT CHANGED SECTION >>>
7.3
Usage of SCCP Connection on the Lb interface in the CS domain in A/Gb mode

SCCP connection oriented signalling between an SMLC and a BSC is used to support SMLC signalling to a Type A  LMU, a serving BSC, or a target MS. The types of SCCP connections are described below.

7.3.1
SCCP Connection for positioning of a target MS

The BSC establishes this connection when a request is received for a location estimate for a target MS in the CS domain. The BSC sends the BSSAP-LE Perform Location Request to the SMLC inside an SCCP Connection Request message. Signaling between the SMLC and target MS is then relayed by the BSC between this SCCP connection and the main signaling link to the MS. The same SCCP connection is also used to transfer BSSLAP messages between the SMLC and serving BSC. See Figure 14.
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Figure 14: SCCP based signalling for MS positioning with an SMLC in CS domain

7.3.2
SCCP connection to access a Type A LMU

The BSC or SMLC establishes this connection to enable LCS messages to be transferred to or from a Type A LMU. The BSC or SMLC sends a BSSAP-LE LMU Connection Request message inside an SCCP Connection Request message. Signaling is subsequently relayed through the BSC using this SCCP connection as shown in figure 15.
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Figure 15: SCCP based signalling to access a Type A LMU with an SMLC

7.4
Usage of SCCP Connection on the Lb interface in the PS domain in A/Gb mode

SCCP connection oriented signalling between an SMLC and a BSS is used to support SMLC signalling to a serving BSS or a target MS. The types of SCCP connections are described below.

<<< NEXT CHANGED SECTION >>>
8.1
Information Transfer between an SMLC and a Target MS in the CS Domain in A/Gb mode

An SMLC uses the procedure shown below in order to obtain positioning measurements from a target MS or transfer location assistance information to a target MSin the CS domain after a request has been received from the BSC serving the target MS. More details of the location information transfer procedure between the BSC and MS can be found in 3GPP TS 24.008.
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Figure 16: Information Transfer between an SMLC and a Target MS in CS domain

1)
The SMLC passes a BSSAP-LE Connection Oriented Information message to the serving BSC containing an embedded BSSLAP MS Position Command with an RRLP message parameter. The message is transferred using the SCCP connection established between the SMLC and BSC for positioning the target MS  If the BSSLAP message is too large to fit in a single BSSAP-LE Connection Oriented Information message, RRLP pseudo‑segmentation shall be used.  Legacy SMLC may utilize BSSAP-LE layer segmentation instead of RRLP pseudo-segmentation. The SMLC shall indicate in the first BSSLAP MS Position Command whether the embedded RRLP message contains a positioning command versus positioning assistance data.

2)
The BSC transfers the embedded RRLP message to the target MS inside an RR Application Information message. No later than when the RR Application Information message has been transferred, the BSC shall start a positioning supervision timer if none is already in progress or restart this if already in progress. If the timer expires before the final response in step 3 is received, the BSC shall return a BSSAP-LE Connection oriented Information message to the SMLC containing a BSSLAP Abort with a cause of BSC timeout.

3)
When the target MS has positioning information to return to the SMLC, it sends an RR Application Information message to the BSC containing an embedded RRLP message. If the RRLP message is too large to fit in a single RR Application Information message, RRLP pseudo-segmentation shall be used. Legacy MS may utilize RR layer segmentation instead of RRLP pseudo-segmentation. . The last RR Application Information message shall indicate if this is the final response from the MS.

4)
If the timer started in step 2 has already expired, the BSC discards the RRLP message received in step 3. Otherwise, the BSC forwards the RRLP message to the SMLC inside a BSSLAP MS Positioning Response message contained in a BSSAP-LE Connection Oriented Information message. If the SMLC indicated a positioning command in step 1 and the MS has indicated a final response, the BSC may add additional measurement information to the BSSLAP MS Position Response in the last BSSAP-LE message – if necessary, creating a new BSSAP-LE message if message size limitations would be exceeded. The BSC shall stop the supervision timer started in step 2 when the final segment of the final response from the MS has been transferred. If the MS did not indicate a final response in step 3, the SMLC may transfer a further RRLP message to the MS (e.g. containing assistance data) according to steps 1 and 2 and the MS may return a subsequent response according to steps 3 and 4.

<<< NEXT CHANGED SECTION >>>

9.4.6
Broadcast of Assistance Data

In MS Based E-OTD, MS Based GPS and MS Assisted GPS systems, there may be a need for assistance data to be broadcast to the MS. The assistance data to be broadcast for MS Based E-OTD contains the Real Time Difference (RTD) values (in case of a non-synchronised network) and Base Transceiver Station (BTS) coordinates. In addition, the broadcast data contains other information simplifying the E-OTD measurements. The broadcast of GPS assistance data makes available reference time, reference location, differential GPS (DGPS) correction data, ephemeris and clock correction data, almanac data, UTC offset, ionospheric delay, and satellite health status for GPS-based positioning. It improves the location accuracy for MS Based implementations, increases the sensitivity, enables LMU-independent GPS time dissemination and assists the acquisition of satellite signal for both MS Based and MS Assisted implementations.

The CS mechanism (Cell Broadcast on CBCH) is used for broadcast of assistance data for all MSs, irrespective of which domain (CS or PS) they are located in. Notice that it may take longer for an MS in the PS domain compared to the CS domain to read all the broadcast data. This is because the PBCCH is not co-ordinated with the CBCH and therefore, the MS may have to skip reading a CBCH slot in order to listen for a potential paging message.
In A/Gb or Iu mode, the broadcast assistance data may optionally be delivered in one or more instances of a PSI message on the PBCCH. If the broadcast assistance data is obtained from the PBCCH, the MS does not need to read the broadcast assistance data from the CBCH and vice versa.
The E-OTD assistance data to be broadcast is in compressed format where the redundant information is not included. The MS is capable to reconstruct the E-OTD assistance data using the message header information. The length of the message is depending on how many neighbours are included in the E-OTD assistance data as well as whether the redundant information can be removed from the message. The typical size of one broadcast message will be less than 82 octets. Part of the broadcast message (serving and neighbour base station coordinates) may be ciphered.

The GPS assistance data to be broadcast is under the same common message header with three types of data sets (or IEs), which may have different broadcast rates to minimise the bandwidth impact while still maintaining the same positioning capabilities.  The first type consists of differential GPS (DGPS) correction data. The second type consists of ephemeris and clock correction data. The third type consists of almanac and other data. The length of this message is 82 octets and the data IE part may be ciphered.

The contents of the broadcast message for the E-OTD and GPS assistance data is described in 3GPP TS 44.035 [16]. The support for these broadcast messages is optional for network and MS.

The broadcast channel which is used to broadcast the E-OTD and GPS assistance data make use of the existing basic or extended CBCH and SMSCB DRX service. The LCS broadcast messages need to be either scheduled, or prioritised over other broadcast messages to avoid any delay.
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