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1.
Introduction

The GERAN (GSM/EDGE Radio Access Network) is a term used to describe the GSM and EDGE radio interface and its evolution in Release 00 and beyond. The GERAN is currently based on the existing GSM/GPRS protocols but will also provide interfaces to the UMTS core network and hence will utilise UMTS protocols.

The aim of this contribution is to identify where within the scope of the GERAN discussions, consensus is seen to be developing so that working assumptions on architecture can begin to be documented. 

2.
Objectives

The discussions on GERAN architecture issues have hitherto been outside the scope of the EDGE workshop and this joint S2/SMG12/SMG2 ad hoc on GERAN architecture is a welcomed opportunity to pursue further agreement amongst operators and vendors on radio and architectural aspects of the GERAN.

Lucent Technologies would like to see the following achieved during this joint meeting: -

· reach a clear understanding of what the GERAN provides

· understand the requirements of operators and what constraints that they see associated with the evolution of the 200kHz-access network, (provide input to 3GPP-S1)

· pursue further convergence amongst vendors and operators on the GERAN architecture 

· develop working assumptions into work areas and discuss the best approach for standardisation

· draft recommendations on key GERAN architectural aspects of GERAN R00.

3.
Scope of GERAN

The GERAN reference architecture foresees potentially four different interfaces shown below: - 








These interfaces offer operators the following: -

· Circuit switched services to the GSM backbone network (A interface)

· Packet switched services to the GPRS backbone network (Gb interface)

· Circuit switched services to the UMTS core network (Iu-cs interface)

· Packet services to the UMTS core network (Iu-ps)

Therefore the GERAN, as currently defined combines both circuit and packet domains into one access network. The GERAN allows connection to an IP-based 3G-core network using RT-EGPRS and provides interfaces to existing 2G systems, (2G-SGSN and MSC) for backward compatibility. 

Operator scenarios are further summarised in section 6.

4. Gb/ Iu-ps

Lucent Technologies believes that the radio access network(s) connected to a unified IP based packet switched core network should allow new packet (data and voice) services to co-exist (and interwork, if appropriate) with existing GSM/GPRS services.

At the EDGE Workshop No. 10 in Paris, Lucent Technologies and Nortel Networks proposed in [1] to keep the GERAN to 2G-SGSN interface (Gb) logically separate from the GERAN to 3G-SGSN interface, (Iu-ps
). This Iu-ps interface is proposed as the working assumption to support RT-EGPRS in the R00 GERAN. This means a common protocol stack with UMTS.

During the GERAN discussions at SMG2#33, further convergence to this principle was seen and noted amongst vendors in [2], [3] and [4]. The following is a summary of the main points where the vendors are thought to have consensus: - 

· The Gb shall support pre-release 00 terminals

· The Iu-ps interface between the GERAN and the UMTS core network shall support RT-EGPRS, (R00 and later).

· The functional split between the GERAN and the UMTS core network should be equivalent to the functional split between the UTRAN and the UMTS core network.

· The GERAN, through its Iu-ps connection shares a common core network with the UTRAN

· The GERAN should offer the same quality of service handling as the UTRAN.

· Non-RT (as well as RT) packet services for R00 and beyond shall be handled by Iu-ps
 

Therefore the Gb interface should not be evolved to support RT-EGPRS and the Iu-ps should not be influenced by the Gb in order to support legacy terminals. A more cost-effective solution would be to provide a separate logical Gb interface from the BSS into the 2G-SGSN. 

A logical separation of the Gb and Iu-ps avoids interworking functions at the BSS. From a standards perspective, it also allows the Iu-ps to be kept as common with UMTS as possible. The handling of legacy terminals is discussed in a separate contribution, see [5].
5. A/Iu-cs

For GSM operators who wish to support real time and non real-time services over circuit connections to the core network, the GERAN offers potentially two interfaces, the A and Iu-cs. 

If the operators’ primary concern is support of legacy circuit switched mobiles, then the A interface would be preferred. How backward compatibility via the Iu-cs could be achieved is for further study.

Lucent would welcome comments from operators on what market requirements exist for pursuing circuit-switched services greater than 64kb/s. 

Multiplexing multiple slots on the A interface to achieve n*64kb/s is possible but would require significant modification to the MSC (IWF), speech transcoder and current GSM signalling protocols. The Iu-cs currently offers the same granularity of 64kb/s per slot so higher bit rates could be possible if desired. 

Actual deployment scenarios and operator’s long term vision for the support of circuit-switched services will dictate the choice of the best interface.  Both interfaces have the potential to fulfil these requirements but operators have to consider the relative costs associated with the above kinds of issues.
6.
Operator Scenarios 

The table below is a summary of how different operator scenarios may be influenced by the GERAN interfaces: -

Operator/

Interface
A
Gb
Iu-cs
Iu-ps

GSM CS1 + GPRS


Y
Y



GSM CS1 + EGPRS R99


Y
Y



GSM CS1 + GPRS +GERAN R002


Y
Y
?
Y

GSM CS1,3 + GPRS + UMTS + GERAN R00


Y
Y
Y6
Y

IS-136 + GPRS



Y



IS-136 + EGPRS



Y

Y

IS-136 + GERAN R004

Y

Y

GERAN R00 + UMTS5
Y?
Y?
Y6
Y

Notes:

1)
RT and NRT circuit switched data (e.g. HSCSD)

2)
EDGE R99 functionality supported off the back of GERAN R00.

3) This scenario considers those operators who may use GERAN to provide UMTS-like services in areas without UTRAN coverage.


4)  GERAN R00 still has to support legacy mobiles (R99 and earlier via the Gb interface)
5) What timescales would be reasonable for operators to consider legacy (pre-R00) terminals to be obsolete?

6) Iu-cs is required by UMTS CN, (not necessarily GSM CN)

6. Future Developments and Standardisation

The GERAN consists of both circuit and packet domains that impact both GSM and UMTS protocols. From a RT-EGPRS perspective, standardisation towards the principles listed in section 4 above would help ensure that R00 EGPRS becomes a 3G access technology.

Recently, agreement has been reached in 3GPP to accept the GERAN standardisation effort from SMG2. This will lead to a new GERAN Technical Specification Group.

Lucent Technologies supports this approach to the future work plan for the GSM radio access network, but sees the potentials associated with the all IP network in R00 as a factor that clearly influences the direction and priorities for the GERAN in 3GPP.

Enhancement and maintenance of the Gb interface such as the option to support IP as an alternative transport layer, (i.e. work areas that are not considered 3G, would also be within the scope of the new GERAN group in 3GPP). 

It is therefore considered essential for SMG2/SMG12/S2 to reach consensus on the scope and standardisation plan for the GERAN if the objectives for creating a set of specifications closely aligned with UMTS/UTRA are to be met.

To this end, Lucent Technologies believes that it is essential for operators to tell the vendors of their vision and requirements for the above interfaces.
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� The differences between the protocols, (control and user plane), of  the R00 Iu-ps and those defined for the R99 Iu-ps are thought to be minor and is a subject for a future contribution.


� GERAN standardisation activities should still allow operators to consider future enhancements to non-real time services


over the Gb interface.
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