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Abstract of the contribution: The GERAN and UTRAN both have the SMLC as a core element, but in current proposed CRs, the SMLC has been moved to the core. This discussion document looks at the pros and cons of this move and concludes that the disadvantages outweigh the advantages.
1.0 Introduction – the RAN and the Core
Since Release 4, the end-to-end LCS call flows and architecture for both  UTRAN and GERAN, have been defined by a pair of Stage 2 documents, one covering the RAN aspects, one covering the core aspects. 
This allowed the Core LCS Stage 2 description (TS 23.271) to be shared between both the UTRAN and GERAN and maintained an architectural split between the core network and the RAN. The RAN could determine location in a manner completely agnostic to the Core, and the Core could handle higher level communication without impacting the RAN.

Quote from TS 23.271 Section 4 Main concepts 

A general description of location services and service requirements are given in the specification TS 22.071 [4]. The positioning of the UE is a service provided by the Access Network. In particular, all Access Networks (e.g. UTRAN, GERAN), that facilitate determination of the locations of User Equipments, shall be able to exchange location information with the core network as defined in the present document (when connected to a Core Network). Optionally, location information may also be communicated between GMLCs, located in the same or a different PLMN, via the specified GMLC to GMLC interface. 
Consider the following figure from TS 23.271 (perhaps the most important figure in this discussion).

[image: image1.emf]GMLC

* Note 6

2G-

MSC

3G-

SGSN

2G-

SGSN

MSC

server

GERAN

UTRAN

UE

gsmSC

F

Lg

Gb

A

Lg

Lc

Le

Iu

HSS

*Note 1

Iu

Iu

Lg

Um

Uu

   Lg

Lh

External LCS

Client

Iu

OSA API

Proprietary

OSA

SCS

Proprietary

*

Note 2

PPR

*Note 3

Lpp

PMD

*Note

4

Lid

Le

LIMS-IW

F

* Note 5

LRF

E-

CSCF

Li

 


As can be seen, there are no SMLCs in this picture. This is because the location determination function is assigned to the access network. As far as the Core is concerned, there doesn’t even need to be an SMLC. The GMLC just needs to know how to send a PLR over Lg to the appropriate RAN, and how to determine which RAN that will be.
Note also that there is only one GMLC for both UTRAN and GERAN and that the interfaces on the right of the GMLC can be completely agnostic of the RAN (for example, an External LCS Client using Le for location requests doesn’t need to know whether the target UE is on GERAN or UTRAN). This is a very good thing. It also means that no Core element needs to be aware of actual positioning methods or how they work – these can be defined (and changed) within the appropriate RANs without impact to the Core. 
Next, let’s look inside one of the RAN boxes. Here are the matching figures for GERAN (from TS 43.059) and UTRAN (TS 25.305)
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In the GERAN specification, the SMLC is associated with the BSC (or can be assessed remotely via Lb). In the UTRAN specification, the SMLC is in the box marked SAS (which currently stands for Standalone SMLC after we worked out that there really was a need for it to do more than A-GPS). You can also see there are a profusion of different LMUs and ways of interfacing with them, some of which have already been abandoned. None of this complexity had any impact on the Core, and nor should it. Likewise, when SAS-Centric positioning was introduced that changed the allocation of roles between the RNC and SAS, there was nothing in LCS 23.271 that had to change. The Core elements were still sending location requests and getting responses regardless of how the access network nodes went about positioning.
2.0 History

Originally, the GERAN SMLC was in fact in the core. It was originally attached only to the MSC in R98 (when the equivalent Stage 2 description was 03.071) and as such was considered a core node. By R99 it was also associated with the BSC and so well before the time the GERAN and UTRAN LCS descriptions had been combined in 23.271, the SMLC was already firmly associated with the GERAN. On the UTRAN side, it wasn’t even apparently that an SMLC equivalent was needed at first, but it gradually emerged in 23.171 as part of the RNC. 

So, for as long as the LCS end-to-end architecture has been specified by a common Core Stage 2 description and separate RAN Stage 2 descriptions, ie. as long as there has been a “core” LCS stage 2 specification to speak of, the SMLC has been considered part of the RAN. The main reasons for this were that it had become clear that the SMLC really was closely associated with the RAN and could not easily be reused across different RANs – reasons that still hold true with LTE.

3.0 The E-SMLC and LTE

With LTE, we have to consider the question of whether the E-SMLC should be considered part of the E-UTRAN or moved to the core. There are a number of factors to be considered either way.
Firstly, it does seem clear that the E-SMLC is closely associated with the E-UTRAN. It is going to be dealing with E-UTRAN specific radio measurements and E-UTRAN specific positioning technologies. It also has at least logical relationships with elements that are clearly RAN elements, for example the eNodeB, LMUs and UEs. Complicating this, however, is the fact for most of these relationships are proxied via the MME or carried out-of-band, which gives the superficial impression that the E-SMLC’s only relationship is with the MME. 

Based purely on this impression, putting the E-SMLC in the E-UTRAN might make it appear to be an orphan E-UTRAN node that only ever talks to Core network nodes, but I think it should be clear that most of the E-SMLC’s interactions really are with E-UTRAN nodes.
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If we consider that most of the proxied communications should ideally be transparent to the MME, I think it should be become clear that the single line on the diagram between the MME and the E-SMLC is just a convenient shorthand for a tunnelled relationship.
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 In addition, there is also the possibility, as discussed in TR 23.891 section 6.2.2.1 of adding a direct link between the E-SMLC and the E-Node B as an optimization.
The other aspect in which the E-SMLC is associated to the E-UTRAN is in what happens the next time a RAN is added. I will cover this later in section 5.0.

4.0 Impact on 23.271

Moving on to TS 23.271 now, and we can start to see some of the real impacts of moving the E-SMLC to the Core.

TS 23.271 has a number of mostly common procedures for the different supported types of location requests. Sometimes these are common between CS and PS, sometimes separate procedures are required for CS and PS. All of these existing procedures have no need to involve the SMLC – they simply deal with the Core elements sending a particular location request to the “RAN” and getting a response. Common procedures are a good thing. There is no need for separate call flows for CS-MO-LR for UTRAN and GERAN for example, because they look identical as far as 23.271 is concerned.

Moving the SMLC to the Core means that many of the PS procedures will need to be duplicated specifically for E-UTRAN, creating potentially unnecessary overhead and an unnecessary maintenance burden going forward. It also creates the possibility of similar call flows gradually diverging as new changes are added.
Our goal should really be to try to re-use existing call flows wherever possible, especially given the need for existing core infrastructure to interwork easily with E-UTRAN deployments, and the need to get LCS for LTE ready in time for Rel 9.

Next, in section 9.3, we come to the LCS signalling procedures. Previously, 23.271 simply referenced the GERAN and UTRAN Stage 2 LCS specifications here. If the E-SMLC is in the core, however, these end up getting at least partially specified in 23.271 (and potentially requiring maintenance thereafter). 
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Documenting signalling flows down to RAN elements, including the eNodeB and UE, should not be necessary in a Core stage 2 document and is indicative of an architectural problem. It also opens a number of questions about what we do as things change. Certainly, history tells us that positioning architectures and methods in the access network haven’t always worked as planned and new technologies and interfaces may be required. This should really be up to the RAN to decide as they’ll be the ones with the most detailed knowledge of the technologies in question and what the requirements are. If optimizations are required, they can make them without impacting the Core and without a possible bureaucratic logjam over which group decides where the changes come in.
5.0 The future

Another aspect around the question of where the E-SMLC belongs is what’s going to happen the next time we add a RAN.
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Are we going to see multiple RAN specific E-SMLCs within the core as each new RAN gets added in? I would certainly hope we wouldn’t assume that the E-UTRAN E-SMLC as an entity should work across multiple RANs. (See below for an example of how the diagram looks with the SMLC back in the RAN.)
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6.0 Conclusion
In conclusion, there are significant architectural advantages in keeping the E-SMLC associated with the RAN and trying to keep the Core LCS description as common as possible. There are oddities with this approach, but these are no worse than the oddities introduced by keeping it in the core, and the long terms benefits, in terms of maintainability, flexibility and avoiding unnecessary divergence from existing Core procedures should more than outweigh these.
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