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Support for LCS in GPRS is planned to be included in release 4 3GPP standards. This contribution considers from protocol layering point of view this issue. LCS support on GERAN real time protocols is out of scope of this contribution. This contribution concerns Lb interface only, another Tdoc GAHL-000008[3] considers impacts on other GPRS radio network interfaces. Two approaches are considered: one which is based on existing SS7 based protocol stack and another based on IP connectivity. The 3GPP GERAN Ad-Hoc meeting is kindly asked to work out a common understanding on this issue and give recommendations for standardization. 
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1. Introduction

LCS is logically implemented on the GSM infrastructure by adding new dedicated network elements in GSM LCS R'98/99 standards. One of them is the Serving Mobile Location Center (SMLC). When located in BSS the SMLC can be either a standalone network element or an integrated functionality in the BSC. Support for LoCation Services (LCS) in GPRS will be introduced in 3GPP release 4 standards. A basic assumption has been to support both standalone and integrated SMLCs in GPRS. Another assumption has been to adopt as much as possible and feasible from the Circuit Switched (CS) domain to the Packet Switched (PS) domain. This leads easily to a question, how to accomplish communication over Lb interface within PS procedures? The following assumptions are visible in TS 03.71[1]
· Use MTP, SCCP, BSSAP as the basis for all LCS signaling between the SMLC, BSC, MSC and (for GPRS) SGSN, since these are the only protocols that are all supported in a BSC, MSC and SGSN. Substitution of TCP/IP or FR could be used in 3G. An important consequence of this change is that TCAP and MAP are no longer needed for signaling to an SMLC (since retention of TCAP and MAP would only be feasible for an NSS based SMLC, thereby producing two distinct types of SMLC)[1]. 

· Provide enough flexibility to enable usage of transport protocols other than MTP/SCCP to support LCS for GPRS and 3G 1.

This contribution evaluates how Lb interface could be enhanced to support LCS on PS mode. Two approaches are considered:

· adopt the current SS7 based protocol stack for transport layer in GPRS

· create a PS specific solution through IP connectivity

The contribution evaluates also the impacts on higher layer protocols 
2. transport layer

2.1 Transport layer on Lb interface based on SS7
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Figure 1 SS7 based transport layer on Lb interface

In GSM LCS R'98/99 standard Lb interface is based on SS7. In TS 03.71 [7] an assumption has been made to use MTP, SCCP, BSSAP as a basis for all LCS signaling between the SMLC, BSC, MSC and SGSN. Hence a straightforward solution on Lb interface would be to update this protocol stack to support LCS even in PS mode. [On the contrary, SS7 based solution is not supported on Gb interface.] 

In case LCS support in PS mode is enabled through current protocols, most of the changes are related to 

· updates for overlaying protocol, BSSAP-LE;

· extentions to BSC functionality to keep track of procedures related to mapping of traditional PS signalling and SCCP connections.

The following table gathers some pros and cons with SS7 based approach.

Pros
Cons

The same Lb is used by CS and PS mode LCS operations,

beneficial for operatores who want to update an existing Lb to support both PS and CS modes,

no major changes to specifications are needed, changes are related to upper layers.
SS7 is not commonly used in PS domain (exception; SGSN – VMSC interface),

SS7 is not specified on Gb interface: no synergy,

More functionality is needed in BSC to enable interworking between PS and CS  specific procedures e.g. mapping SCCP connection to PS specific signalling, 

SS7 based Lb may not be very attractive solution for GPRS only operators, 

SS7 may not be very cost-effective solution.

Table 1 Pros and cons with a SS7 based Lb interface which supports LCS in PS mode  

Functions performed by the protocols:

L1: physical layer for the other end point. This layer need not to be specified in LCS standards. 

MTP: the role of MTP is to transfer messages between SMLC and BSC.

SCCP: provides a virtual connection between peer entities.

BSSAP-LE: The role of BSSAP-LE is twofold. On the one hand it works as an application protocol for certain services. On the other hand it works as a transport protocol for other application layers. BSSAP-LE performs segmentation when necessary. 

2.2 Transport layer on Lb interface based on IP
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Figure 2 IP based transport on Lb interface

An alternative approach is to connect SMLC to GERAN(BSC) via IP sub-network.  Similar approach is adopted on Gb interface where a concept of Gb over IP was introduced. Figure 2 illustrates an IP based transport protocol stack on Lb interface. 

The following table gathers pros and cons with IP based approach

Pros
Cons

This approach gives a packet specific Lb solution,

It may be easier for GPRS only operators,

IP based approach provides a cost-efficient solution.

The approach results in two optional ways to connect SMLC to GERAN(BSC)

-



Table 2 Pros and cons with IP based Lb interface
The following assumptions are made on the protocols:

L1 and L2: these layers under IP need not to be specified. On the other hand no restriction are placed on the implementation at these layers, hence enabling e.g. ethernet and ATM based solutions.

IP: The role of IP is to work as the Network Service Sub-Network. UDP/IP address pairs may be used to identify endpoint at the GERAN(BSC) and SMLC.

Network services: The network service entity shall provide network service primitives allowing for transmission and reception of upper layer protocol data units between the GERAN(BSC) and SMLC.

L3: it is proposed to extend BSSGP to carry LCS signalling on Lb. The cleanest solution would be BSSGP-LE; an extended BSSGP protocol. The role would be similar to BSSAP-LE: partly application partly transport protocol. [Note that BSSAP-LE expects SCCP connection.] No segmentation is needed on this layer. 

3. application layers

3.1 Application layer on top of SS7 protocol stack

The application protocol supports specific LCS functions. The following application protocols are defined for LCS

· BSSAP-LE: the functions of BSSAP-LE are twofold as was mentioned earlier. BSSAP-LE either encapsulates application layer messages of other application protocols or carries its own application messages. It is proposed to enhance BSSAP-LE to include PS specific information e.g. MS capability information. A clean way to deploy packet specific features is to add new packet only messages in the BSSAP-LE. Alternatively the existing messages could be updated by packet specific parameters.  
· RRLP: this protocol is used to exchange LCS related information between the MS and the SMLC such as Measure Position Request, Measure Position Response, Assistance Data and Assistance Data Acknowledgement. No major changes are expected to this protocol.
· LLC: it is proposed to reside LLC layer under RRLP in order to accomplish ciphering of RRLP messages in GPRS (see [2]). This should be enabled by the underlaying BSSAP-LE.
· LLP: this protocol is used to exchange LCS information between LMU and SMLC. Packet switched LCS may not bring any new requirements to this protocol.

· BSSLAP: this application protocol is used to exchange LCS information between SMLC and BSC. It is also used to encapsulate RRLP messages. The protocol should be enhanced to encapsulate LLC frames in PS related LCS services.  

3.2 Application layer on top of IP based protocol stack

This chapter highlights the changes that are needed to application protocols if IP based transport is specified on Lb interface.

· BSSGP-LE: it is proposed to enhance BSSGP protocol to support LCS and use an enhanced BSSGP-LE in Lb interface. The functionality of BSSGP-LE is similar to BSSAP-LE which expects a SCCP protocol for the connection management. Segmentation need not to be supported in BSSGP-LE. Connection related identities need to be included in BSSGP-LE messages such as TLLI. BSSGP-LE transfers e.g. LLC frames,  encapsulated LLP messages, location requests and its own application messages such as TA requests and over the Lb interface.   
· RRLP: No major changes are expected to this protocol.
· LLC: it is proposed to reside LLC layer under RRLP in order to accomplish ciphering of RRLP messages in GPRS (see [2]).
· LLP: this protocol is used to exchange LCS information between LMU and SMLC. Packet switched LCS may not bring any new requirements to this protocol.

· BSSLAP: This protocol is not needed on IP based Lb.

4. Conclusions

LCS support in GPRS will be standardized in 3Gpp for release 4. One important issue is how to deploy LCS in packet mode on Lb interface. This contribution considers two alternative ways for the deployment. The first approach is based on the existing SS7 based protocol stack. The other approach is based on IP connectivity. Basically the two approaches could co-exist even in a same network. As  standardization schedule for LCS in GPRS is tight, the approach to be standardized should be chosen in near future. 
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