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Single Cell Concept

1. Introduction

In the CS domain, Location Area (LA) is the defined area where a mobile station can be paged in order to deliver a service. In the PS domain, the Routing Area (RA) is the defined area where a mobile station can be paged in order to deliver a service to that mobile. A routing area can belong to one and only one location area. Also, a routing area can only belong to one and only one Serving GSN. Today location areas cannot over lap one another, that is they cannot share cells. This is also true for routing areas.

When GERAN R4/R5 is introduced, it will connect to both 2G and 3G core networks. The 3G core network will be common with UTRAN. This common core network may utilise separate 3G and 2G SGSN/MSCs or they may be combined. The LA and RA concepts used in this network shall not restrict the physical implementations of this core network. If GERAN were rolled out into a network as an overlaid system to the existing network, there would not be the need to share cells between the 2G and 3G networks. This would be similar to rolling out UTRAN on top of an existing GSM network.

But since GERAN can be rolled out by supplanting existing GSM cells, there is need for the new GERAN cell to support both old (A/Gb) and new (Iu) interfaces towards their respective 2G and 3G core networks. This is a unique situation for GERAN when compared to UTRAN. This is the only case that will be discussed in this document.
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2. Network Configurations

In this case, an existing R99 cell is upgraded to GERAN R4/R5 and can support A/Gb/Iu interfaces. This is a likely but special case for GERAN since the cell belongs to both core networks.
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If there are separate 2G and 3G core networks, the cell must belong to 2 location areas as well as 2 routing areas. Note that this 2G/3G physical cell belongs to both the 2G and 3G core network. This is currently not in line with today’s definition of location area and routing area. That is, a cell cannot belong to more than one LA/RA. 


A solution that avoids the sharing of the 2G/3G cell between location areas and routing areas is to implement a combined 2G/3G SGSN and MSC. If the core networks are combined (Fig 3), a 2G/3G capable cell avoids the requirements for double LA/RA. No load sharing is required between core networks. Also, there is reduced HLR signaling and radio interface load due to fewer LA/RA Updates.


Despite the advantages of the combined SGSN and MSC, there is still a requirement to be able to deploy pure 3G SGSN/MSCs thus permitting separate core networks. It allows for easier alignment with UMTS and network evolution.

3. Single Cell Concept

The single cell concept allows the connection of one physical GERAN cell to be simultaneously attached to both 2G and 3G core networks. Today, GSM and UTRAN have different cell concepts and ways to identify them.

GSM R99 Cell Identifiers

The Cell Global Identity uniquely identifies the cell in the entire GSM domain:

CGI = MCC + MNC + LAC + CI

The Cell Identity uniquely identifies the cell within the Location Area and is 16-bits long.

UTRAN Cell Identifiers

In UTRAN, cells are not identified globally but only within UTRAN. The following defines the UTRAN Cell Identity:

UC-Id = RNC-Id + C-Id

The RNC identifies the RNC within the UTRAN domain. The C-Id identifies the cell within the RNC (RNS) and is broadcast over the radio interface. The C-Id is 16-bits long.

Also, since cell identities are not used in the core network, the concept of service areas is used. That is a service area is composed of one or many cells and is used to report location to the 3G core network. The Service Area Identity is composed the following way:

SAI = MCC + MNC + LAC + SAC

GERAN R4/R5 Cell Identifiers

In GERAN R4/R5, there are 2 possibilities in specifying cell identifiers used over the Iu interface for GERAN cells that. It could adopt either the UTRAN Identity UC-Id or GSM Identity CGI.

It is proposed that UC-Id shall be used to address a cell over Iu and CGI to address a cell over A/Gb. This implies that a single GERAN cell that supports both A/Gb and Iu interfaces towards 2G and 3G networks shall have two cell identities. This is true regardless whether the core network is combined or separated.

Further implications are:

1. GERAN must coordinate the two cell identities since radio resources are shared.

2. BSCs in GERAN must have RNC-Id associated with them.

3. The UC-Id is broadcast today in UTRAN just as CGI is broadcast in GSM. The purpose in UTRAN is for the mobile to send measurement reports to the RAN. Since this is radio related, it may not be required to broadcast the C-Id within the GERAN Iu capable cell. 

4. For cells that support both A/Gb and Iu interfaces in a separated core network must broadcast 2 LAI and 2 RAC values in the system broadcast messages. 

5. A 2G/3G cell having 2 cell identifiers will have an impact on the administration for cells. For instance, a 2G/3G cell may appear twice on neighbouring cell lists. Once with CGI identity and once with UC-Id identity.

6. Service Area Identity will also be adopted by GERAN. 

4. Conclusion

This contribution proposes that for GERAN cells that support both 2G/3G interfaces towards the core network, 2 cell identities be used to denote the cell. If the core network were separated, 2 location areas and routing areas are required to be associated with the cell. The existing CGI remains unchanged when using services towards the 2G network. C-Id similar to UTRAN is also used to identify the cell within the radio access network when using 3G services. This implies that the GERAN cell must support the possibility to broadcast:

1. 2G/3G Location Areas

2. 2G/3G Routing Areas

3. CGI (existing)

4. C-Id (new).
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Figure 1: GERAN Supplanted Network
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Figure 2: Combined 2G/3G Cell with Separate CN
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Figure 3: Combined 2G/3G Cell with Integrated CN
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