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1. Problem description

In current GSM LCS specifications a standalone SMLC is connected to BSC through Lb interface. This interface is based on SS7 and means that the transport layer is based on  MTP and SCCP protocols. SS7 protocol stack suffers from some limitations that are pointed out in this contribution. When enhancing LCS release 4 standards to support packet switched services it should be considered if a more suitable transport layer would be introduced to support both circuit swithced and packet swithced location services in GERAN environment.

The problems with the SS7 protocol are related to two things:

· SS7 is expensive 

SS7 as such is limited to PCM use only, meaning in practise that common resource (physical connection) is divided to time slots. This is feasible in normal speech connections i.e. one time slot for signaling, rest for the speech. However, when  signaling-only connection (like Lb) is concerned time division results unnecessary overhead.

Moreover, PCM is a dedicated resouce and therefore in case of low traffic volumes the whole capacity is not fully used. It is of course possible to multiplex several PCM’s but this requires heavy commissioning and management.

Additionally SS7 capability for servers (i.e. Stand Alnone SMLC) is seen expensive. This is because lower levels of MTP can not be implemented as software.

· SS7 is inflexible

Most of the SS7 functionality is to offer reliable and fault tolerant message delivery in very complex telecom networks. On the other hand when simple point-to-point conections are concerned the same mechanisms has to be applied. This makes the configuration  and management very complex in simple applications as well.

Additionally as stated before MTP does not offer flexible capability for physical level resource multiplexing.

This contribution proposes that when connecting standalone SMLC to BSC an alternative transport protocol stack to SS7 could be used. This is  IETF's Sigtran WG protocol stack which enables LCS information transport over IP.

2. Solution

Due to the above reasons a more optimized solution for Lb interface in LCS release 4 standards is needed. Currently, IP is seen as most suitable transport protocol for various purposes i.e. signalling, data etc. Therefore an IP based solution for Lb transportation is proposed as well 

The benefits of IP in comparison to SS7 on Lb interface are:

· Resource usage: IP is not divided to fixed length/time slots. Therefore it natively offers better multiplexing capabities in changing environment.

· Configuration: some of the high level SS7 functinality (re-routing, routing table updates etc) are offered in IP level. Therefore no heavy commissioning is needed when network is updated (i.e. more SMLC’s are added).

Because of these reasons IP can be seen as more flexible and cheaper, especially in simple point-to-point environments.
IETF Sigtran working group has defined a set of protocols which are usually called "Sigtran protocols". The purpose of these protocols is to replace one or more SS7 layers and use IP as a transport protocol. The basic functionality is offered by SCTP layer to which different applications can be connected via Adaptation Layers (AL). The following ALs with the following functionalities have been defined within Sigtran to replace SS7:

M2UA: MTP-2 User Adaptation M2UA is used to replace MTP-2 and layers below

M3UA:MTP-3 User Adaptation M3UA is used to replace MTP-3 and layers below

SUA:SCCP User Adaptation SUA is used to replace SCCP and layers below

As stated before one of the main disadvantages of SS7 is heavy configuration. In practise this is based on MTP-3 network handling fuctions: signalling links, link sets and routes. Therefroe in Lb scope the goal is to replace MTP-3. Bearing this in mind M2UA is not fully exploiting all the possibilities offered by Sigtran protocols. 

On the other the Sigtran specification work started with M3UA following SUA a while later. Therefore SUA definitions are not seen mature enough compared to SUA. Additionally M3UA is widely selected in 3G protocols, thus resulting to big number of implementations and applications. That is why M3UA based solution is proposed for Lb interface in LCS release 4 

The following figure depicts the possible Sigtran based protocols, the proposed stack is highlighted with green.
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Figure IP –based transport protocol stack for Lb interface 

3. conclusions

It is proposed to support two altermative transport protocol stacks in release 4 LCS standards: existing SS7 -based and IP –based protocol stack. The main benefit of this proposal is that formerly used SS7 protocols can be replaced by IP based protocols that offer a flexible and cost efficient way to provide standalone SMLC interface.This should not cause greater interoperability problems for the operator because of the following reasons:

· in a single Lb interface it is not needed to support both transport stacks, just one is enough,

· both stacks are able to support both CS and PS procedures,

· higher layers remain the same independent from the transport layer.

*****

Proposed protocol stack in GERAN LCS stage 2, TS 43.059.

*****

6.2 Protocol Layering in PS Domain

6.2.1
Generic Signalling Model for LCS in PS Domain 
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Figure 1 shows the generic signalling model applicable to LCS for signalling interaction in release 4 architecture in which an SMLC forms at least one of the signalling end points in the packet switched domain.

Figure 1 Generic Model for LCS Signalling to an SMLC for PS domain

The functions performed by each protocol layer are the same as defined in chapter 6.1.1 with the following additions:

a)
LCS application protocol: the same application protocols are used in CS and PS modes on Lb interface in release 4 standards. The messages may include packet mode specific parameters. 

b)
BSSAP-LE  is used in GPRS to carry LCS application protocol signaling units. The messages may include packet mode specific parameters. This layer supports segmentation of LCS application layer protocols. Segmentation is needed when MTP is used on Lb interface.

c)
Network Layer is provided using a combination of  MTP and SCCP or IP based transport in release 4 standards. 

d)
Physical Layer –  either SS7 signaling links or IP based connections 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.
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