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Location Services in GERAN

1. Introduction

The purpose of this document is to start discussion about Location Services (LCS) for GERAN. The selected LCS architectures in GSM Release 98 and UMTS Release 2000 are also briefly described. Finally, it is proposed that GERAN LCS Release 2000 architecture will be harmonized mainly with UMTS LCS Release 2000 architecture.

2. background

Standardization work of LoCation Services (LCS) for GSM Release 98 has been completed in T1P1. SMG#31 approved the last essential LCS CRs last week. The scope of LCS in Release 98 was defining LCS support and architecture for Circuit Switched (CS) domain. The LCS support in GSM Release 99 is same as for Release 98.

T1P1 has also transferred the GSM LCS future work for all releases back to 3GPP and SMG2. 

The intention in 3GPP is to have common LCS specifications for GSM and UMTS in release 2000, based on the GSM LCS specifications with a simplified architecture in UMTS.

3. LCS architecture 

3.1 LCS architecture in GSM Release 98 and Release 99

The architecture in GSM allows two approaches: NSS centric and BSS centric architecture. In the former the SMLC is connected to the MSC whereas SMLC is connected to a Base Station Controller (BSC) in the latter. Different LMU approaches exist: type A LMU connected to the BS via air interface or type B LMU integrated to a Base Station (BS) or connected via cable to the BSC. From standardization point of view, also type B LMU that is connected with cable to BS, is considered to be integrated to BS. Even though the number of potential configuration candidates has increased the flexibility of the LCS system, it has also increased the complexity.  

3.2 LCS architecture in UMTS Release 2000

The standardization of LCS in CS domain in UMTS was started last year and at least stage 2 description will emerge in corresponding core network and UTRAN specifications. Standardization of LCS in Packet Switched (PS) domain is hardly started, but it is expected that the work will proceed during the spring. The target is to include a complete set of PS LCS specifications in GPRS/UMTS Release '00. 

The architecture through which LCS will be introduced in packet domain is quite clear in UMTS. Basically the same approach as in CS domain apply with the difference that a 3G-SGSN handles the duties of an 3G-MSC. There will be a Gateway Mobile Location Center (GMLC) in the core network. Serving Mobile Location Center (SMLC) functionality is integrated in a Radio Network Controller (RNC) and a Location Measurement Unit (LMU) is integrated in a Node B. A standalone LMU is FFS.

3.3 Proposed LCS architecture in GERAN Release 2000

When LCS is introduced in PS domain, it would be appropriate to agree upon the architecture through which this occurs. It would be beneficial to simplify the architecture also in the circuit switched domain. This document makes an architecture proposal how to introduce LCS through GERAN.   

In order to simplify the LCS architecture in GERAN and to harmonize the LCS architectures in Release 2000 between GSM and UMTS, it is proposed to restrict the LCS architecture to BSS/RAN centric approach only. NSS centric architecture is proposed to be discarded. The following figure illustrates the overall LCS architecture proposal for GERAN.
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Figure 1 Proposed LCS architecture in GERAN

In GERAN there will be two interfaces (Gb and Iu-ps) between the RAN and the packet core network. It is proposed that LCS is supported in both interfaces. Gb interface makes it possible for the first phase GPRS networks to be updated for LCS. Realtime services, such as IP Telephony (IPT) is planned to be introduced in GERAN through Iu-ps interface. LCS support over Iu-ps interface enables positioning of e.g. VoIP emergency calls in addition to other location procedures. LCS is proposed to be supported through A and Iu-cs interfaces in CS domain. 

In GSM LCS Release 98 specifications the SMLC or SMLC functionality can reside in different places. This contribution proposes to place the SMLC functionality in RNC (/BSC) as a working assumption. All other options should be carefully considered and included only if there are weighty reasons. For backward compatibility reason the approach to connect the SMLC to a RNC may be supported. The following table summarizes the possible places where SMLC can be resided.


Integrated to RNC/BSC
Connected to RNC/BSC
Integrated to SGSN/MSC
Connected to SGSN/MSC

SMLC in UMTS Release 2000
yes
no
no
no

SMLC in GERAN Release 2000 
yes
FFS
no
no

SMLC in GSM Release 98
yes
yes
yes
yes

Figure 2 Proposed Position of SMLC in GERAN

Similar consideration should be done where to place the LMUs. It is proposed to place the LMU functionality in the BTS as a working assumption. All other possibilities should be rethought. Other placements of the LMU may be needed for backwards compatibility reasons. However, it should be considered if a simpler architecture could be adopted in PS domain e.g. supporting integrated LMU approach only. 


Integrated in NodeB/BTS
Air if LMU to NodeB/BTS
Fixed Connection to RNC (Abis/Iub)

LMU in UMTS Release 2000


yes
yes
no

LMU in GERAN Release 2000


yes
FFS
FFS

LMU in GSM Release 98


yes
yes
yes

Figure 3 Proposed Position of LMU in GERAN
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