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1. Introduction

The possibility to have GSM and UMTS cells in the same routing area is currently included in 23.20. However, there are unsolved technical problems with this concept. These aspects are described in this contribution. 

2. general

The network configuration in Figure 1 has been proposed in standardisation. This approach corresponds to an idea of scattering 3G cells among 2G cells one-by-one. Therefore, the 3G cells would not provide any significant continuous coverage, which means that any 3G connection must always be prepared to fall back to 2G (just like any HSCSD connection may loose its high speed capabilities in a handover - because of different reasons, though). This would make the 3G services a hostage of present 2G capabilities, especially when packet service is considered. As a result, 3G users will have minimal if any confidence on availability of 3G capabilities. Therefore, having  3G cells mixed in the middle of GSM cells offer little advantage and does not seem appropriate.
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Figure 1

An alternative for the above scenario is illustrated below Figure 2. In this case, the GSM and UMTS cells belong to different LA/RA. As a result, in idle mode the UE/MS has to perform LA/RA update when crossing the border between GSM and UMTS. The benefits or rationale for this approach is described below. 


[image: image2.wmf]TypeUnitOrDepartmentHere

TypeYourNameHere

A/Gb-interface

Iu-interface

RA2

CN

BSS

UTRAN

RA1


Figure 2

The purpose of this contribution is to show that alternative described in Figure 1 is technically an unacceptable option. 

3. technical Aspects to be considered

3.1 Paging vs. Location updating load

In case of common routing area for GSM and UMTS cells, the downsize is suboptimal usage of paging channel as the UE is assumed to be listening only to one system at a time. As a result, the paging via the other system the UE/MS is not listening to is always performed in vain. 

Conclusion: No optimization benefits foreseen.

3.2 Routing area update procedure

A procedure should be performed when moving between UMTS and GSM in order to renegotiate the service according to the new capability of the system. It should also be possible to perform security check as during a change between UMTS and GSM they are not performed by the radio. The existing Routing Area procedure is covering these two aspects. Therefore it should be performed regardless if the RA read in the system info is changed or not when moving between UMTS and GSM. The reason for using RA update instead of a new message is to reduce the impact on the existing GPRS system and avoid unnecessary work.

When the Routing area procedure is used upon UMTS-GSM changes, it is practical to have UMTS and GSM cell in different Routing area in order to:

· optimise the paging

· have a natural trigger of the Routing Area update procedure

3.3 Security

The dual mode UE may want to start network authentication, once a 3G cell is selected. Also, the SGSN may want to perform UMTS authentication after the MS has made access via 3G. The same applies for ciphering. In order to have UMTS security at hand, there has to be UMTS ciphering keys available. For example, if the RA was made via GSM cell, then only GSM security would be available in 3G cell, thus resulting in that only GSM security would be available. To avoid that, it is necessary to perform UMTS authentication once the 3G cell is chosen. 

Conclusion: Putting 2G and 3G cells into same RA/LA will result in (in practice) that the UMTS can only offer 2G security in such an area. To support UMTS security, approapriate update is needed. 

3.4 GSM only subscriber

If the cells belong to the same RA, there is a problem on inhibiting (anticipated) GSM only subscribers to camp in 3G, especially when there is a GSM SIM involved. For example, in the case of MT connection, the UE would receive paging via 3G, but then the access would be denied via the serving cell. If the terminal had only stayed in GSM, it would have received the service immediately without any denials. 

Conclusion: RA update is needed for (idle mode) access control.

3.5 Service not supported in GSM

The driver for introducing 3G is not to get a new band for the same services, but to introduce new services. Therefore, going to GSM, means loosing grip of such new services. In idle mode, performing an appropriate MM update is the way to indicate to the CN that the terminal is no longer served by an UMTS cell. 

Conclusion: MM level update when going from 3G to 2G is always needed for service discrimation (idle mode CM).

3.6 Terminal 2G vs. 3G capabilities

For example, it is possible that there are terminals having both CS and PS capabilities in 3G but only CS in 2G. The case of having 2G and 3G cells in the same RA results in that when the MS/UE is performing update it has to take into account the capabilities in the other mode. In GPRS, the GPRS network mode of operation is broadcast in all the RA in order to inform the MS on the paging handling in the RA. The MS then performs attach procedure(s) according to its capability.

If UMTS and GPRS cells are in the same RA, this GPRS parameter should be broadcast in UMTS cell as well. This would limit the MS to its GPRS capabilities, as it is possible that there are terminals having both CS and PS capabilities in 3G but only CS in 2G, for example.

Conclusion: To keep it simple the GSM and UMTS cells have to belong to different RA(/LA).

4. Conclusion

There are no real benefits of having both GSM and UMTS cells connected to same RA. The benefit of minimizing RA(/LA) updating signaling load is diminutive compared to the disadvantages and added complexity when compared to the approach of having cells belonging to different RA(/LA).

5. Proposal

It is proposed that the text in 23.20 v.1.6.0 chapter 7.3.10 Requirements on Identifiers for UMTS and GSM is revised as follows:

"2) The standard shall not support means by which an operator can configure GSM and UMTS cells to be members of the same registration area (ie the mobile can receive paging from whichever cell it is camped on and does not need to location update (or routing update) just because the mobile has changed from a UMTS to a GSM cell)."
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