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LCS for GPRS and the BSS+ Solution

1 Introduction

In 3GPP TSG GERAN there is a work-item (Work Item Description for Building block: Location Services (LCS) for GERAN in A/Gb Mode, Tdoc GP-010390) for developing “LCS for GPRS” utilizing the Gb interface between the CN and the GERAN. There is also another work-item for LCS for GERAN in Iu Mode, this contribution is not related to it and the Iu Mode work item will not be further discussed in this contribution.

In “LCS for GPRS” work, several proposals have been made for how to best design this feature. This contribution explains a bit about the background to this feature and the various proposals that have been presented for how to design the feature. Enclosed in this contribution is also various relevant Tdocs from the TSG GERAN discussions.

This contribution also highlights the Ericsson BSS+ proposal and asks for feed-back on it.
2 Background

2.1 LCS Architecture

LCS for GSM (see GSM 03.71) allows for two possible architectures, the BSS based where the SMLC is connected via the Lb interface to the BSC and the NSS based where the SMLC is connected via the Ls interface to the MSC. Also see figure 1 below.
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Figure 1: Generic LCS Logical Architecture

2.2 GPRS Architecture

In GPRS (Gb mode) the MS communicates with the SGSN via the BSS (see figure 2). The LLC protocol (see figure 3) is used for point-to-point communication between the MS and the SGSN.
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Figure 2: Overview of the Packet Domain Logical (GPRS) Architecture
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Figure 3: User Plane for GPRS/GSM

2.3 Ciphering Issue

Because the ciphering in GPRS for Gb mode is done in the LLC layer (not in the physical layer) between the SGSN and the MS and the BSS based architecture connects the SMLC to the BSC, there is an issue to consider as far as how to cipher LCS messages for LCS in GPRS. More details can be found in Tdoc GAHL-000009.

2.4 Existing Proposals in TSG GERAN for “LCS for GPRS”

Three major proposals exist so far for how to design the “LCS for GPRS” feature:

· Use LLC between SMLC and MS via the BSS (See Tdocs GAHL-000008 and GAHL-000026)

· Connect the SMLC to the SGSN via the new interface Ln and tunnel SMLC to MS messages through the SGSN (See Tdoc GAHL-000032)

· Connect the SMLC to the BSC via the Lb interface, but still utilize the LLC layer between the SGSN and the MS for SMLC to MS messages (BSS+ Solution, see this document and Tdoc GAHL-010013)

This contribution will describe the later proposal (BSS+ Solution) in more detail.

3 Description of Enclosed Tdocs

This list describes all the enclosed Tdocs and how they relate to LCS in GPRS.

Tdoc
Title
Description

GAHL-000008
Protocol layering to support LCS on GPRS protocols in GERAN
Describes the “LLC to SMLC” proposal.

GAHL-000009
Ciphering White Paper
This document describes the ciphering issue for “LCS for GPRS”.

GAHL-000026
Protocol layering to support LCS on GPRS protocols in GERAN (Release 4)
Describes the “LLC to SMLC” proposal

GAHL-000032
Protocol Architecture to support LCS in GPRS
Describes the “Tunneling via SGSN” (Ln interface) proposal.

GAHL-010011
Additional Issues with the “LLC to SMLC” Proposal for LCS in GPRS
Describes problems with using the “LLC to SMLC” solution.

GAHL-010013
BSS+ Protocol Architecture to support LCS in GPRS
Describes the BSS+ proposal.

GAHL-010005
Stage 2 description of location services in GERAN, (Release 5 ), Version 1.0.3
The latest version of the Stage Two for LCS in GERAN.

GP-010239
Concerns with GERAN LCS Architecture Issues
Describes problems with using the “Tunneling via SGSN” (Ln interface) solution.

GP-010390
Work Item Description for Building block: Location Services (LCS) for GERAN in A/Gb Mode
This is the official work-item description for “LCS in GPRS”.

4 Issues with the “LLC to SMLC” Proposal

As described in Tdoc GAHL-000062, there are several issues and complications to consider with the “LLC to the SMLC” proposal. Additional issues are described in Tdoc GAHL-010011. The main complications with this proposal is that it violates the GPRS architecture by splitting LLC off to a third node. This is the root-cause of the various issues found and described in the refereed documents.

5 Issues with the “Tunnelling via SGSN to SMLC” Proposal

In Tdoc GP-010239 some issues with the “Tunneling via SGSN to SMLC” proposal are discussed. Issues with the migration path from a 2G LCS GERAN solution to a 3G LCS GERAN solution as well as administrative (the impact from working with other 3GPP groups) and capacity issues are brought up.

6 BSS+ Architecture Proposal

In order to overcome some of the weaknesses of the first two proposals a new third alternative is proposed in this document. This proposal is in line with the wishes from the last TSG GERAN meeting about finding a “BSS centric” solution. The network reference architecture for the BSS+ proposal is shown in the figure below.
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Figure 4: Network Reference Model for BSS+

7 Message Flows for the BSS+ Solution

The proposed message flow for the BSS+ solution (for PS-MT-LR) is described below.

7.1 Packet Switched Mobile Terminating Location Request 
(PS-MT-LR)

Figure 2 illustrates the general network positioning for LCS clients external to the PLMN for packet switched services. In this scenario, it is assumed that the target MS is identified using an MSISDN, PDP address or IMSI.
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Figure 2: General Network Positioning for Packet Switched PS-MT-LR

7.1.1.1 Location Preparation Procedure

(1) See 3G TS 23.271.

(2) See 3G TS 23.271.

(3) See 3G TS 23.271.

(4) See 3G TS 23.271.

(5) See 3G TS 23.271.

(6) See 3G TS 23.271.

(7) See 3G TS 23.271.
(8) The SGSN sends the BSSGP Perform Location request message to the serving BSS for the target MS.

(9) The BSS forwards the message received in step 8 to the SMLC in a BSSMAP-LE Perform Location request message. The BSS may add additional measurement data to the message to assist with positioning. The message is transported inside an SCCP connection request.

7.1.1.2 Positioning Measurement Establishment Procedure

(10) If the requested location information and the location accuracy within the QoS can be satisfied by the reported cell ID and, if available, TA value, the SMLC may send a BSSMAP-LE Perform Location response immediately. Otherwise, the SMLC determines the positioning method and instigates the particular message sequence for this method defined in subsequent sections (see section 5.2). If the position method returns position measurements, the SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the SMLC may use the current cell ID and, if available, TA value to derive an approximate location estimate. If an already computed location estimate is returned for an MS based position method, the SMLC may verify consistency with the current cell ID and, if available, TA value. If the location estimate so obtained does not satisfy the requested accuracy or the location attempt failed, e.g. due to missing data, and sufficient response time still remains, the SMLC may instigate a further location attempt using the same (e.g. providing more assistance data to MS) or a different position method. If a vertical location co-ordinate is requested but the SMLC can only obtain horizontal co-ordinates, these may be returned.
7.1.1.3 Location Calculation and Release Procedure

(11) When location information best satisfying the requested location type and QoS has been obtained, the SMLC returns it to the BSS in a BSSMAP-LE Perform Location response message. If a location estimate could not be obtained, the SMLC returns a BSSMAP-LE Perform Location response containing a failure cause and no location estimate.

(12) The BSS forwards the BSSMAP-LE Perform Location response message received in step 11 to the SGSN in a BSSGP Perform Location response message.

(13) See 3G TS 23.271.

(14) See 3G TS 23.271.

7.2 Signalling for Individual Positioning Methods for GPRS

7.2.1 TA Based Positioning in PS Domain

For further study.

7.2.2 A-GPS and E-OTD Positioning in PS Domain

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 the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation, this procedure may be preceded by an  “Assistance Data Delivery from BSS based SMLC” procedure. Note that part of the entire set of assistance data may be included in the RRLP Measure Position Request even when the message is preceded by an  “Assistance Data Delivery in PS domain” procedure.


[image: image5.wmf]MS

BSC

SMLC

2. BSSMAP-LE Connection Oriented Inf.

    (RRLP Measure Position Request)

1. Assistance Data Delivery in PS domain

SGSN

3. BSSGP Position Command

    (RRLP Measure Position Request)

4. LLC UI Frame

    (RRLP Measure Position Request)

5. LLC UI Frame

    (RRLP Measure Position Response)

6. BSSGP Position Response

    (RRLP Measure Position Response)

7. BSSMAP-LE Connection Oriented Inf.

    (RRLP Measure Position Response)


Figure 4: E-OTD/GPS Positioning Procedure in PS Domain

1.
The SMLC may precede the RRLP MEASURE POSITION REQUEST with an optional Assistance Data Delivery in PS Domain procedure (see 5.2.3).

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

3. The BSC forwards the RRLP MEASURE POSITION REQUEST to the SGSN.

4. The SGSN forwards the positioning request including the QoS and any assistance data to the MS in a RRLP MEASURE POSITION REQUEST that is carried in a LLC UI frame. The SAPI value for LCS is used by LLC.
5. 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 SGSN 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.

6. SGSN forwards the RRLP MEASURE POSITION response to BSC.

7. The BSC forwards the RRLP MEASURE POSITION response to SMLC.
7.2.3 A-GPS and E-OTD Assistance Data Delivery in PS Domain

This signaling flow is generic for all MS based location methods (MS Based and Assisted E-OTD and Network Based and Assisted GPS). If the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation, the sequence 1-6 may be repeated one or several times to deliver more assistance data than can be sent by one RRLP Assistance Data Delivery message. In this case, each individual message is independent such that the data received in one message is stored in the MS independently of the other RRLP Assistance Data messages (i.e. an error of delivery of one message does not require a retransmission of all the RRLP Assistance Data messages). The SMLC shall indicate in the RRLP ASSISTANCE DATA message if more RRLP ASSISTANCE DATA messages will be used after the current one in order to deliver the entire set of assistance data. Data that is specific to the current cell should be sent in the last message.
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Figure 5: E-OTD or GPS Assistance Data Delivery Flow in PS Domain

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 SGSN in a RRLP ASSISTANCE DATA message.

3) The SGSN forwards the assistance data to the MS in a RRLP ASSISTANCE DATA message.

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

5) The SGSN forwards the RRLP ASSISTANCE DATA Ack. message to the BSC.

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

8 Protocol Stacks for BSS+ Solution

This architecture would give allow us to define the following protocol models.
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Figure 6: Protocols for SMLC to MS communication

A new BSSGP message is needed to carry the RRLP message from the BSS to the SGSN.
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Figure 7: Protocols for SMLC to BSS communication

There are no updates foreseen from this protocol layering. Also notice that the lower layers on the Lb interface could be replaced by IP transport. 
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Figure 8: Protocols for SMLC to Type A LMU communication

The BSSGP protocol would need to be modified to be able to carry the LLP protocol. Probably the same new message that is used to carry RRLP could be used. Whether or not to include the Type A LMU in “LCS for GPRS” is for further study (FFS).
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Figure 9: Protocols for SMLC to Type B LMU communication

No standards modifications would be needed for this because it is the same solution as for circuit switched LCS.

9 Standards Impacts from BSS+ Solution

In the following table an attempt to summarize the updates needed to network nodes when upgrading from LCS in CS GSM to LCS in GPRS from the two proposals have been made.

Network Node
LLC to the SMLC
Tunneling via SGSN to SMLC
BSS+

SMLC
· Update BSSLAP to carry LLC

· Implement LLC

· Implement the ciphering  algorithm

· Implement ciphering key handling
· Update BSSAP-LE to carry RRLP


3G-SGSN
No impact from LCS in GPRS
No impact from LCS in GPRS
No impact from LCS in GPRS

2G-SGSN
· Implement LCS related MAP messages

· Implement Privacy Notification and MO-LCS for LCS in GPRS (LCS L3 signalling)

· Add a “Perform Location Request/Response” message pair to BSSGP

· Implement ciphering key handling/delivery to SMLC via BSS
· Implement LCS related MAP messages

· Implement Privacy Notification and MO-LCS for LCS in GPRS (LCS L3 signalling)

· Update BSSGP to carry BSSLAP and LLP

· Implement TOM

· Implement BSSAP-LE

· Update BSSAP-LE to carry RRLP
· Implement LCS related MAP messages

· Implement Privacy Notification and MO-LCS for LCS in GPRS (LCS L3 signalling)

· Add a “Perform Location Request/Response” message pair to BSSGP

· Add a “Position Command/Response” message pair to BSSGP to carry RRLP and LLP

BSS
· Add a “Perform Location Request/Response” message pair to BSSGP

· Implement “LLC Switching”

· Implement ciphering key delivery to SMLC

· Implement flow control for two simultaneous streams from two sources (both per MS and per cell)

· Implement QoS handling for streams coming from two sources

· Implement a mechanism to carry LLP messages from the SMLC to the LMU
· Update BSSGP to carry BSSLAP and LLP
· Add a “Perform Location Request/Response” message pair to BSSGP

· Add a “Position Command/Response” message pair to BSSGP to carry RRLP and LLP

MS
· Support new LCS L3 messages for PS domain

· Support RRLP over LLC (new SAPI)

· Implement ciphering key handling (1)
· Support new LCS L3 messages for PS domain

· Support RRLP over TOM

· Implement TOM
· Support new LCS L3 messages for PS domain

· Support RRLP over LLC (new SAPI)

Note 1: Depending on whether the key is the same for LCS as for GPRS or not

10 Conclusion

The BSS+ proposal offer a way to add “LCS for GPRS” with small impacts to the existing GPRS and LCS standards and also follows the trend that a BSS based architecture is preferred. We would very much like to get the SA2 feedback and comments on the BSS+ proposal.
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