3GPP TSG GERAN WG2 #6                                                                                                    GP-011532

Naantali, Finland                                                                                                      Agenda item 7.2.5.9
August 27 - 31, 2001

Source: Ericsson

This document shows further proposed changes compared to the changes agreed in Tdoc G2-010198 during the 3GPP TSG GERAN WG2 #5bis meeting in June, 2001.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: Vocabulary for 3GPP Specifications 

[2]
3GPP TS 22.071: Location Services (LCS); Service description - Stage 1

[3]
3GPP TS 22.101: Service principles

[4]
3GPP TS 23.007: Restoration Procedures

[5]
3GPP TS 23.032: Universal Geographical Area Description

[6]
3GPP TS 23.041: Technical Realization of Cell Broadcast Service (CBS)

[7]
3GPP TS 23.271: Functional stage 2 description of location services in UMTS and GSM

[8]
3GPP TS 24.008: Mobile Radio Interface Layer 3 Specificiation (CC/MM); Layer 3 specification 

[9]
3GPP TS 24.030:Location Services (LCS);Supplementary Service Operations  Stage 3

[10]
3GPP TS 24.080: Location Services (LCS); Mobile Radio Interface Layer 3, Supplementary services Specification; Formats Encoding

[11]
3GPP TS 43.051: Overall Stage 2 Description for GSM/EDGE Radio Access Network (GERAN)

[12]
3GPP TS 44.006: MS-BSS Interface Data Link (DL) Layer Specification

[13]
3GPP TS 44.012: Short Message Service Cell Broadcast (SMSCB) Support on the Mobile Radio Interface

[14]
3GPP TS 44.018: Mobile radio interface layer 3 specification; Radio Resource Control Protocol

[15]
3GPP TS 44.031: Mobile Station (MS) - Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)

[16]
3GPP TS 44.035: Location Services (LCS); Broadcast Network Assistance for Enhanced Observed Time Difference (E-OTD) and Global Positioning System (GPS) Positioning Methods

[17]
3GPP TS 44.071: Mobile Radio Interface Layer 3 Location Services Specification (LCS); Formats and Coding
[18]
3GPP TS 48.008: Mobile radio interface layer 3 specification; Layer 3 specification 

[19]
3GPP TS 48.031: Location Services (LCS); Serving Mobile Location Centre - Serving Mobile Location Centre (SMLC - SMLC); SMLCPP specification

[20]
3GPP TS 48.058: Base Station Controller - Base Transceiver Station (BSC - BTS) interface; Layer 3 specification.

[21]
3GPP TS 48.071: Location Services (LCS); Serving Mobile Location Center – Base Station Subsystem (SMLC-BSS) interface Layer 3 specification

[22]
3GPP TS 49.031: Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)

[23]
TIA/EIA/IS-J-STD-036 – Enhanced Wireless 9-1-1 Phase II, August 2000


[24] 
3GPP TS 48.016: General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Network Service

[25] 
3GPP TS 48.018: General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)

[26] 
3GPP TS 44.064: General Packet Radio Service (GPRS); Mobile Station - Serving GPRS Support Node (MS-SGSN) Logical Link Control (LLC) layer specification

[27] 
3GPP TS 23.060: General Packet Radio Service (GPRS); Service description; Stage 2

[28] 
3GPP TS 44.060: General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol


3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document the following terms and definitions apply and the terms and definitions given in 3GPP TS 22.101 .

A / Gb mode: See 3GPP TS 43.051 [11].

LCS (LoCation Services): LCS is a service concept in system standardisation. LCS specifies all the necessary network elements and entities, their functionality, interfaces, as well as communication messages, due to implement the positioning functionality in a cellular network. Note that LCS does not specify any location based (value added) services except locating of emergency calls

LCS Client: a software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information. LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (MS)

LCS Server: a software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are distributed to one or more PLMN and/or service provider

Location Estimate: the geographic location of an MS and/or valid Mobile Equipment (ME), expressed in latitude and longitude data. The Location Estimate shall be represented in a well-defined universal format. Translation from this universal format to another geographic location system may be supported, although the details are considered outside the scope of the primitive services

Mobile Assisted positioning: any mobile centric positioning method (e.g. E-OTD, GPS) in which the MS provides position measurements to the network for computation of a location estimate by the network. The network may provide assistance data to the MS to enable position measurements and/or improve measurement performance
Mobile Based positioning: any mobile centric positioning method (e.g. E-OTD, GPS) in which the MS performs both position measurements and computation of a location estimate and where assistance data useful or essential to one or both of these functions is provided to the MS by the network. Position methods where an MS performs measurements and location computation without network assistance data are not considered within this category
Mobile Station: the mobile station (MS) consists of Mobile or User Equipment (ME or MS) with a valid SIM or USIM attached. 

Positioning (/location detecting): positioning is a functionality, which detects a geographical location (of e.g. a mobile terminal)

Positioning technology (/locating technology): a technology or system concept including the specifications of RF interfaces, data types, etc. to process the estimation of a geographical location, e.g. GPS and E-OTD 

Radio Interface Timing: Comprise Absolute Time Differences (ATDs) or Real Time Differences (RTDs) of the signals transmitted by Base Stations, where timing differences are measured relative to either some absolute time difference (ATD) or the signals of another Base Station (RTD).

RRLP maximum PDU size: The maximum PDU size for the RRLP protocol, which is 242 octets.
RRLP pseudo-segmentation: The use of several RRLP data messages to deliver a large amount of information. 
Target MS: the Mobile Station being positioned

Type A LMU: accessed exclusively over the air interface (Um interface): there is no wired connection to any other network element. 

Type B LMU: is accessed over the Abis interface from a BSC. The LMU may be either a standalone network element addressed using some pseudo-cell ID or connected to or integrated in a BTS.  Note, Abis interface is beyond the scope of this document. 

7.3
Usage of SCCP Connection on the Lb interface in the CS domain in A/Gb mode

SCCP connection oriented signaling between an SMLC and a BSC is used to support SMLC signaling 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 from the MSC. 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 below.
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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 the figure below. 
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Figure 15: SCCP based signalling to access a TypeA 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 signaling between an SMLC and a BSS is used to support SMLC signaling to a serving BSS or a target MS. The types of SCCP connections are described below.

7.4.1
SCCP Connection for positioning of a target MS

The BSS establishes this connection when a request is received for a location estimate for a target MS from the SGSN. The BSS 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 BSS via the SGSN to the MS. The same SCCP connection is also used to transfer BSSLAP messages between the SMLC and serving BSS. See figure below. RRLP Messages between the SMLC and the MS are carried in BSSGP Position Command/Response messages (see 3GPP TS 48.018) across the Gb interface and in TOM messages in LLC UI frames (see 3GPP TS 44.064 [25]) across the Um interface. Because a connectionless mode of communication is used to transport BSSGP and LLC, an MS identity is included in each message for those protocols.
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Figure 15a: SCCP based signalling for MS positioning with an SMLC in PS domain

8
Common Procedures to Support Positioning

The procedures described in this section enable an SMLC to obtain positioning related information or instigate positioning for a particular target MS. The procedures are applicable to all positioning methods after an SMLC receives a BSSAP-LE Perform Location request for a target MS until a BSSAP-LE Perform Location response is returned to the originator.

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 MS in 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.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 2, 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.

8.1a
Information Transfer between an SMLC and a Target MS in the PS 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 MS in the PS domain after a request has been received from the BSS serving the target MS. More details of the location information transfer procedure between the BSS and MS can be found in 3GPP TS 44.064.
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Figure 16a: Information Transfer between an SMLC and a Target MS in PS Domain

1) The SMLC passes a BSSAP-LE Connection Oriented Information message to the serving BSS 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 BSS for positioning the target MS. If the RRLP message is larger than the RRLP maximum PDU size, RRLP pseudo-segmentation shall be used. 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 BSS relays the embedded RRLP message to the target MS inside a BSSGP Position Command message. When the BSSGP Position Command message has been transferred, the BSS shall start a positioning supervision timer if not already in progress or restart if the timer is already in progress. If the timer expires before the final response in step 5 is received, the BSS shall return a BSSAP-LE Connection Oriented Information message to the SMLC containing a BSSLAP Abort with a cause of BSS timeout.

3) The SGSN receives the RRLP message in the BSSGP Position Command message and relays it to the MS in an LLC UI frame. The TOM protocol is used for transfer of RRLP messages. The RRLP flags from the RRLP flags IE in the BSSGP message are delivered in the TOM header.
4) When the target MS has positioning information to return to the SMLC, it sends an LLC UI Frame to the SGSN containing an embedded RRLP message. The TOM protocol is used for transfer of RRLP messages. If the RRLP message is larger than the RRLP maximum PDU size, RRLP pseudo-segmentation shall be used. If the RRLP pseudo-segmentation is used, the MS shall send several RRLP messages. In the final message the MS shall indicate that it is the final response. 

5) The SGSN relays the RRLP message to the BSS. The RRLP message is sent in a BSSG Position Response message. The RRLP flags from the TOM header are delivered in the RRLP flags IE in the BSSGP message.

6) If the timer started in step 2 has already expired, the BSS discards the RRLP message received in step 5. Otherwise, the BSS 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 BSS may add additional measurement information to the BSSLAP MS Position Response in the last BSSAP-LE message. The BSS shall stop the supervision timer started in step 2 when the final response from the MS has been transferred. If the MS did not indicate a final response in step 2, the SMLC may transfer a further RRLP message to the MS (e.g. containing assistance data) according to steps 1, 2, and 3 and the MS may return a subsequent response according to steps 4, 5, and 6. Steps 4-6 are repeated if the RRLP pseudo-segmentation is used for the uplink message.

8.5.5 Procedures in the SGSN


If the SGSN receives a location request for an MS that is located in a BSS that does not support LCS for GPRS, the SGSN shall return an error indicating this.

When the SGSN receives a  Routing Area Update request from an MS for an MS that is involved in a location services procedure, it shall send a BSSGP Perform Location Abort message to the old BSS. After the abort, the SGSN may restart the positioning by sending the BSSGP Perform Location Request to the new BSS.

When the SGSN receives a SGSN Context Request from a SGSN for an MS that is involved in a location services procedure, it shall send a BSSGP Perform Location Abort message to the BSS.

If the SGSN receives an RRLP message in a BSSGP Position Command message for an MS and it cannot send the RRLP message to the MS (e.g. due to overload, an unreachable MS, etc.), the SGSN shall indicate this by sending the BSSGP Position Response message to the BSS indicating the failure cause.

If the P-TMSI is reallocated during a location services procedure, the SGSN shall abort the procedure by sending the BSSGP Perform Location Abort message to the BSS (identifying the MS with the old TLLI).

If a GPRS Suspension Request is received for an MS currently involved in a location services procedure, the SGSN shall abort the procedure by sending the BSSGP Perform Location Abort message to the BSS.

Note that according to existing procedures, when the SGSN receives a notification of a cell update during a location services procedure, it shall note the new cell for use in message delivery to the MS.

Note that according to existing procedures, if information to be delivered to the MS is received in the SGSN for an MS in GMM State Stand-By, the SGSN shall page the MS and wait for the page response before it delivers the information to the MS. This applies to reception of BSSGP Position Command messages.

9.2a
Common Positioning Procedure for PS Domain in A/Gb mode

This procedure is common to all positioning methods in the PS domain. 
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Figure 28a: Common Positioning Procedure for PS Domain

1) The BSS sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure. The Location Type,  Current Cell Identifier, and PS Domain Indication  IEs are always included.  If the Timing Advance value for the MS is available in the BSS, it shall be included (in BSSLAP APDU IE). Depending on the type of location request, additional parameters may be included to provide Measurement Report (in BSSLAP APDU IE), Packet Measurement Report, LCS Client Type, LCS Capability, LCS Priority, LCS Quality of Service, and GPS Assistance Data.

2) See step 2 of clause 9.2 “Common Positioning Procedure for CS Domain”.

3) The SMLC sends the BSSAP-LE Perform Location Response message to the BSS. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.

9.2b
Common Positioning Procedure for Iu mode

FFS.
9.2c
GPRS Cell Change for the PS Domain in A/Gb mode

The procedure shown below is used in order to keep an SMLC updated about cell changes during a positioning procedure for a target MS in the PS domain in A/Gb-mode (note that unlike the CS domain and handover, the reset procedure is not used).
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Figure 28b: GPRS Cell Change for the PS Domain

1) The MS detects a cell change and sends a cell update message or routing area update message to the SGSN (for more information, see 3GPP TS 23.060).

2) The SGSN sends a BSSGP FLUSH-LL PDU to the BSS.

3) The BSS acknowledges by sending a BSSGP FLUSH-LL-ACK PDU to the SMLC.

4) The BSS sends a BSSAP-LE GPRS Cell Change message to the SMLC. This messages contains the Cell Identifier for the new cell. If the Timing Advance value for the MS in the new cell is available in the BSS, it shall also be included. The SMLC may take this into consideration for the position calculation and for positioning methods to use as well as using the information to determine further assistance data that may be sent to the target MS.
9.4.5a
Error Handling for E-OTD and GPS in PS Domain


This section describes error handling for positioning and transfer of assistance data for E-OTD and GPS. 

Case 1:
When the RRLP request comes to BSS for E-OTD and GPS, the BSS will send a BSSLAP reject message to SMLC if the request cannot be supported in the BSS.

Case 2:
When the RRLP request comes to BSS from SMLC, BSS sends the "RRLP request" to the MS via the SGSN and starts position supervision timer. After this, if the BSS determines that the current location procedure cannot be continued, the BSS sends an abort message to the SMLC. Notice that an MS reselection to a new cell is not a reason for the BSS to abort the procedure.Case 3:
If the position supervision timer times out in BSS before the RRLP response from the target MS is received, the BSS shall send a BSSLAP Abort to the SMLC. The location service attempt may then be restarted from the LCS Client, VMSC, or SGSN.
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Figure 32a: Error Handling for the SMLC in PS domain
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