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Migration scenarios for GERAN CS domain 

1 Introduction

GERAN R00/01 is adopting Iu-ps for the connection to UMTS CN (Core Network). A and Gb interfaces are necessary to support legacy terminals. A CS (Circuit Switched) option for R00 (and beyond) mobiles is requested. This document discusses some alternative approaches and makes high-level cost comparisons.

The document is for discussion.

The outline is:

Chapter 2 discusses a possible migration method, two different migration scenarios (based on A or Iu-cs interface) and the high-level operator requirements.

Chapter 3 discusses how well the two migration scenarios meet the high-level requirements.

Chapter 5 summarizes

2 Requirements

This chapter discusses a possible migration method for current GSM operators and the resulting high-level operator requirements.

We assume that the service evolution method for current GSM operators requesting an “intermediate” CS mode is based on service continuity and (close to) 100% coverage before the next evolution step starts:
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Service Evolution of 2G/3G networks?


The figure above does not assume CS-PS handover for service continuity, but relies on 100% DTM coverage followed by 100% 3G PS coverage, which supports “all essential” services.

Two different scenarios have been envisaged for the intermediate step (which will be detailed in chapter 3):

· Use the 3G CN also for GERAN CS services. Full alignment with UMTS is desirable. Iu-cs is the choice.

· Use the 2G CN over a modified A interface for all GERAN CS services. This has been claimed to minimize the changes for existing GSM operators. A+Iu-ps in “Simple Class A” mode is required.

Both cases must support “single-radio” terminals and the evolution of Multi-media (simultaneous sessions with different QoS), which starts with DTM and continues into full 3G PS Multi-media functionality. This implies, among other things, coordination of radio resources, similar to the R99 DTM mechanism or the R99 UTRAN mechanisms.

“Alignment with UMTS” is detailed in Ref. 1 and will not be discussed here.

“Minimized changes” is a vague description, but it is believed to include:

· Trunking efficiency. Will CS traffic be segmented into smaller groups? Will traffic on old equipment decrease faster than what is economically planned?

· Transport technology (need to invest in new)

· Compatibility and upgrading of existing equipment.

· No “extra” capacity expansions, e.g. due to additional signalling load between 2G & 3G parts 

· Quality of Service. No significant deterioration allowed, e.g. longer handoff muting or transport delay.

Operators are encouraged to provide more detail on requirements.

3 Discussion of Migration Scenarios

This document limits the discussion to the following two scenarios:

· Scenario 1: Existing GSM operator also deploying UMTS. Uses (evolved) A for R00 CS support in GERAN

· Scenario 2: Existing GSM operator also deploying UMTS. Uses Iu-cs for R00 CS support in GERAN.

Scenario 1:

Note: lines mean capacity expansion, not operational life span.
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Scenario 2:
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In Scenario 2 the existing mechanisms for CC/MM/RR in UMTS can be re-used in GERAN.

The high-level differences between the scenarios are:

· Scenario 1 will carry out the migration effort later and with a larger installed base.

· Scenario 1 requires an added operational mode

A high-level comparison of how the two scenarios fulfill the Requirements:

Cost Item
Scenario 1
Scenario 2

CS trunking efficiency. Will CS traffic be segmented into smaller groups? Will traffic on old equipment drop faster than what is economically planned?


Full CS trunking efficiency within GERAN. 
Pre-R00 and post-R00 MS may operate on different trunks. However, this is offset by increased use of UMTS CN and possible load sharing mechanism (for services, which are equal 2G/3G)

Transport technology (need to invest in new or re-configure)
Existing STM transport network can be used for A interface.

BTS transport upgrading to efficiently support variable BW services is desired. 
Existing transport technology will probably be used for Iu-cs, since Iu will be modified to use IP and probably several L1/L2. The use of routers with inherent traffic concentration allows using fewer and larger CN nodes.

BTS transport: same as alternative 1.

Compatibility of TRAU
Upgrade of BSS TRAU pool for AMR optional (but desired from quality perspective)
Capacity expansion of CN TRAU pool for AMR needed.

No “extra” capacity expansion needed to support potential added CS signalling load between 2G & 3G parts
The volume of 2G-3G interaction is postponed. All GERAN-internal CS traffic is carried in 2G CN. 

Traffic UTRAN-GERAN involves 2G-3G CN signalling.
More initial 2G-3G CN load, due to increased frequency of 2G-3G LA Updates & Handovers. Similar to dual-mode UMTS/GSM. Reduces as traffic migrates to 3G.

Quality of Service. No significant deterioration allowed, e.g. longer handoff muting or transport delay.
Unchanged for CS part.
Unchanged for CS part 

New functional development, TimeToMarket
New GERAN-unique RR/MM mode must be developed, impacting at least BSS and MS (Ref. 2)
UMTS modes are re-used, both in MS, BSS and CN.

Scenario 2 also has the benefits and drawbacks:

· + Shorter time to maintain 2G and 3G CN nodes for operators having both GSM and UMTS

· + Some operators only need to invest in a 3G CN.

· + No new GERAN-unique MM/RR operational modes in MS or BSS.

· - Iu must offer alternatives to ATM, for operators unwilling to invest in ATM (similar to the GSM-UMTS case)

· - Higher CN load (similar to the GSM-UMTS case)

See Ref. 1 for an extensive list.

4 Conclusion

This document has discussed some GERAN CS migration options, for existing GSM operators also deploying UMTS, from a cost perspective.

Two CS alternatives were analyzed: based on an upgraded A interface and based on Iu-cs.

The differences are mainly:

· a new operational mode must be designed for the upgraded A interface, causing delayed deployment, particularly of MS.

· the A interface alternative postpones the added CN load, due to MS moving between 2G-3G, but it will occur later and from a larger 2G base. 

The alternative based on the Iu-cs interface allows faster R00 MS deployment and saves overall long-term cost. It is therefore the preferred choice.
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