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Introduction





A widely accepted requirement in UMTS is the ability to support an integrated core network - ie one in which common nodes service both voice services and packet data services. As many functions for voice and data as possible should be common at the hardware and software level.





It is expected that this approach will reduce the capital and operating costs of UMTS networks.  It also means that networks do not have to be engineered separately for voice and data traffic. Instead they can be engineered for the combined profile. This also allows capacity to be allocated flexibly to voice and data applications at different times of day. For example, voice traffic will peak during the day, but at night spare capacity no longer needed for voice may be used for telemetry data applications.








Current Status and Problems





The following diagram shows the current working assumption on the network structure around the Iu reference point:
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Current Working Assumptions on Iu Reference Point





To implement an integrated node (combined MSC/SGSN) on the edge of the core network in this environment would require that the node supports:


data services over AAL5, and


voice service over AAL2.





However support for AAL2 requires dedicated AAL2 hardware which is not used for AAL5. Therefore even in an integrated edge node there will be a certain amount of hardware which is dedicated for voice traffic. This means that the edge node cannot be considered to be a truly integrated solution - it is more a solution which groups different functions in a single package. The edge node will need to be engineered separately for voice and data services.








Problem Resolution





To achieve a truly integrated network which fully realises the potential benefits it is necessary to build the network on common hardware for all services and to use common layer 1, layer 2 and layer 3 protocols as much as possible.





In the current UMTS network model the simplest way to achieve this goal is to optionally allow voice calls to be processed in the PS domain. This also recognises the growing importance of packet and voice technology in new systems.
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Changes to Working Assumption to Allow an Integrated�Solution based on the PS Service Domain





This approach corresponds exactly with the proposal described in 23.30 under section 9.12.1 "Evolved GPRS/IP Support for Multi-media Services".








Consequence of this approach





UMTS already supports the key requirement to enable this approach. This is that the PS-Service domain can support real-time services. At this stage it is important that UMTS phase 1 is designed so that in future voice services can be provided via the PS-Service domain without major disruption to widely deployed system components. Specifically it is proposed that:





UMTS should enable basic voice services (which may initially only exist in the CS-Service domain) to be offered via a multimedia PS-Service Domain without modification to:


UMTS user equipment


UMTS SIM cards


the UTRAN


the Iu reference point specifications


the radio interface specifications





It should be possible to map voice-service bearers and signalling from UMTS user equipment to either the Iu instance connected to the CS-Service domain, or the Iu instance connected to the PS-Service domain depending on the core network configuration.
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Conclusion





Implicit in much of the UMTS discussion in 23.20 is the assumption that the best way to create an integrated UMTS core network is to merge MSC and SGSN functions in to a single node. This contribution shows that this may not be the optimal solution, and in fact has definite disadvantages. To allow flexibility for the future UMTS phase 1 should enable the creation of a multimedia PS-Service domain which will:


use common hardware for voice and data services


have common layer 1, layer 2 and layer 3 U-plane protocols


take advantage of rapidly advancing IP packet technology.





Specifically it is proposed to make the following changes to 23.20:
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7.1 General


The phase 1 UMTS/Release ’99 GSM standards should provide the capability to support:


a core network based on an evolved 2G MSC and an evolved SGSN


an optionally evolved Gs interface


class A GSM’ mobiles.


Transcoder location shall be according to 23.30


UMTS/IMT2000 Phase1 (Release 99) network architecture and standards shall allow the operator to choose between Integrated and Separated core networks for transmission (including L2)


UMTS shall enable basic voice services (which may initially only exist in the CS-Service domain) to be offered via a multimedia PS-Service Domain without modification to:


UMTS user equipment


UMTS SIM cards


the UTRAN


the Iu reference point specifications


the radio interface specifications


The UMTS standard shall allow for both separated and combined MSC/VLR and SGSN configurations. 


The UE shall be able to handle separated or combined MSCs and SGSNs.


There can be several user planes to these CN nodes.





The following general concepts should be followed : 


Separate the layer 3 control signalling from the layer 2 transport discussion (do not optimise layer 3 for one layer 2 technology).


MSC-MSC layer 3 call control is out of scope of standardization in SMG.


7.2 Iu Interface


Transport protocol across the Iu interface for UTRAN shall be according to 23.30


The UTRAN shall support two logically separate signalling flows via Iu to combined or separate network nodes of different types (MSC and SGSN).


It shall be possible to map voice-service bearers and signalling from UMTS user equipment to either the Iu instance connected to the CS-Service domain, or the Iu instance connected to the PS-Service domain depending on the core network configuration.





