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6
Signalling Protocols and Interfaces

6.1
Generic Signalling Model for LCS

6.1.1
Protocol layering

Figure 6 shows the generic signalling model applicable to LCS for any signalling interaction in which an SMLC forms at least one of the signalling end points.
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Figure 6: Generic Model for LCS Signalling to an SMLC

The functions performed by each protocol layer are as follows:

a)
LCS application protocol – this depends on the other signaling end point (e.g. whether a target MS or LMU) and may be absent if supported in the BSSAP-LE layer. The application protocol supports specific LCS functions (e.g. positioning measurements, assistance measurements) and is independent of lower protocol layers.

b)
BSSAP-LE – this is an extension of BSSAP and carries the LCS application protocol signaling units. Necessary functions include identification of the LCS application protocol and identification, where not provided by the network layer, of the two end points. This layer can be relayed by an intermediate entity or mapped into an equivalent layer 3 protocol used by the other signaling end point. This layer may support segmentation of LCS application layer protocols.

c)
Network Layer – provides signaling transport between the SMLC and either the other end point or some intermediate entity at which the BSSAP-LE layer is relayed or mapped. The network layer may support connection oriented or connectionless signaling. For second generation circuit oriented applications, the network layer is provided using MTP and SCCP. For third generation and packet oriented applications, other protocols may be used. This layer may support segmentation of LCS application layer protocols.

d)
Physical Layer – for second generation circuit oriented applications, SS7 signaling links are supported by the physical layer.

e)
L3 – a protocol layer compatible with or the same as BSSAP-LE.

f)
L2 – logical link layer for the other endpoint

g)
L1 – physical layer for the other end point.

6.1.2
Message Segmentation

Message segmentation is needed to transport any large LCS message that exceeds the message size limitation supported by any GSM interface over which transport is needed.

6.1.2.1
Intermediate Level Segmentation

The segmentation of SMLCPP (GSM 08.31) and BSSLAP (GSM 08.71) messages is optionally supported by segmentation mechanisms defined in GSM 08.08, GSM 04.08 and GSM 09.31. The sending, receiving and all intermediate entities supporting segmentation shall ensure reliable and sequenced delivery of the message segments by appropriate use of the capabilities supported by lower transport and network level protocols.

6.1.2.2
Network Level Segmentation

Segmentation and reassembly of large SMLCPP and BSSLAP messages at the network (e.g. SCCP) level may be supported. For message transfer over any interface where network level segmentation is not supported (e.g. Abis interface, Um interface), segmentation at the application level shall be used. This may require support of both network and intermediate level segmentation by certain intermediate entities.

7.11.4.6
Interaction with Segmentation

When requested to transfer a segmented RRLP message between an SMLC and target MS, the BSC shall discard all received RRLP segments if the transfer procedure in the BSC cannot be supported or is aborted. The BSC need not wait until all RRLP segments are received before notifying the SMLC of the failure of the RRLP procedure with a BSSLAP Abort, Reject or Reset message.

If a location service procedure for a target MS is not currently underway or previously failed, the BSC shall discard all BSSLAP segments received from an SMLC for this MS until it receives the first or only segment of a new BSSLAP message.  Once a location service procedure has been started involving RRLP message transfer to a target MS, the BSC shall discard all RRLP segments received from the MS until it receives the first or only segment of a new RRLP message. The new RRLP message shall then be treated according to the state of the RRLP message transfer as described in section 7.7.
If an MS that does not support RR layer segmentation receives a segmented message, it shall send an RRLP Protocol Error message indicating that the message was too long.
Further details regarding transfer and segmentation of RRLP messages between a BSC and MS can be found in GSM 04.08.

10.2
Positioning for BSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD, GPS and Assisted GPS). If more information than what fits into one RRLP message needs to be transferred from the SMLC to the MS, this procedure may be preceded by one or several “Assistance Data Delivery from BSS based SMLC” procedures to deliver the data that did not fit into the RRLP Measure Position Request message. Alternatively, the RRLP message may be segmented by lower layers.
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Figure 54: E-OTD/GPS Positioning Flow

1.
The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to the BSC. 
2.
The BSC forwards the positioning request including the QoS and any assistance data to the MS in a RRLP MEASURE POSITION REQUEST.
3.
The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in the MS. If the MS is able to calculate its own location and this is required and needed assistance data is available in MS, the MS computes a location estimate based on E-OTD or GPS measurements. In case of E-OTD, any data necessary to perform these operations will either be provided in the RRLP MEASURE POSITION request or available from broadcast sources. In case of Assisted GPS and first positioning attempt, Acquisition Assistance data and optionally Differential GPS data will be provided in the RRLP MEASURE POSITION REQUEST. In case of MS based GPS and further positioning attempt (failure in first attempt due to missing assistance data), complete GPS assistance data excluding Acquisition Assistance data will be provided in the RRLP MEASURE POSITION REQUEST and possibly preceding RRLP ASSISTANCE DATA messages. The resulting E-OTD or GPS measurements or E-OTD or GPS location estimate are returned to the BSC in a RRLP MEASURE POSITION RESPONSE. If the MS was unable to perform the necessary measurements, or compute a location, a failure indication identifying the reason for failure (e.g. missing assistance data) is returned instead.

4.
BSC forwards the RRLP MEASURE POSITION response to SMLC.

10.3
Positioning for NSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD, GPS and Assisted GPS). If more information than what fits into one RRLP message needs to be transferred from the SMLC to the MS, this procedure may be preceded by one or several “Assistance Data Delivery from NSS based SMLC” procedures to deliver the data that did not fit into the RRLP Measure Position Request message. Alternatively, the RRLP message may be segmented by lower layers.
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Figure 55: E-OTD/GPS Positioning Flow

1.
The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to MSC. 
2.
The MSC forwards the RRLP MEASURE POSITION REQUEST to the BSC. 

3.
The BSC sends the positioning request including the QoS and any assistance data to the MS in a RRLP MEASURE POSITION REQUEST.
4.
The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in MS. If the MS is able to calculate its own location and this is required and needed assistance data is available in MS, the MS computes an E-OTD or GPS location estimate. In case of E-OTD, any data necessary to perform these operations will be either provided in the RRLP MEASURE POSITOIN request or available from broadcast sources. In case of Assisted GPS and first positioning attempt, Acquisition Assistance data and optionally Differential GPS data will be provided in the RRLP MEASURE POSITION REQUEST. In case of MS based GPS and further positioning attempt (failure in first attempt due to missing assistance data), complete GPS assistance data excluding Acquisition Assistance data will be provided in the RRLP MEASURE POSITION REQUEST and possibly preceding RRLP ASSISTANCE DATA messages. The resulting E-OTD or GPS measurements or E-OTD or GPS location estimate are returned to the BSC in a RRLP MEASURE POSITION RESPONSE. If the MS was unable to perform the necessary measurements, or compute a location, a failure indication identifying the reason for failure (e.g. missing assistance data) is returned instead.

5.
BSC sends measurement results in the MEASURE POSITION RESPONSE within BSSMAP Location Information Report message to MSC.

6.
MSC forwards the measurement results in the MEASURE POSITION RESPONSE within LCS Information Report message to SMLC.

10.4
Assistance Data Delivery from BSS based SMLC

This signaling flow is generic for all MS based location methods (MS Based and Assisted E-OTD and Network Based and Assisted GPS). The sequence 1-4 may be repeated, if more information than what fits into one RRLP message needs to be transferred from the SMLC to the MS. Alternatively, the RRLP message may be segmented by lower layers.
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Figure 56: E-OTD or GPS Assistance Data Delivery Flow with BSS based SMLC

1)
The SMLC determines assistance data and sends it in the RRLP ASSISTANCE DATA message to the BSC. 
2)
The BSC forwards the assistance data to the MS in a RRLP ASSISTANCE DATA message.

3)
The MS acknowledges the reception of complete assistance data to the BSC with a RRLP ASSISTANCE DATA Ack. 

4)
The BSC forwards the RRLP ASSISTANCE DATA Ack message to the SMLC.

10.5
Assistance Data Delivery from  NSS based SMLC

This signaling flow is generic for all MS based location methods (MS Based and Assisted E-OTD and Network Based and Assisted GPS). The sequence 1-6 may be repeated, if more information than what fits into one RRLP message needs to be transferred from the SMLC to the MS. Alternatively, the RRLP message may be segmented by lower layers.
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Figure 57: E-OTD or GPS Assistance Data Delivery Flow with NSS based SMLC

1)
The SMLC determines assistance data and sends the RRLP ASSISTANCE DATA message to the MSC.

2)
The MSC forwards the RRLP ASSISTANCE DATA message  to the BSC.
3)
The BSC sends the assistance data to the MS in a RRLP ASSISTANCE DATA message.

4)
The MS acknowledges the reception of complete assistance data to the BSC in a RRLP ASSISTANCE DATA Ack.

5)
The BSC sends the RRLP ASSISTANCE DATA Ack to the MSC.

6)
The MSC forwards the RRLP ASSISTANCE DATA Ack to the SMLC.
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