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1. Introduction

The radio capabilities are intended to support the selection of the set of terminal capabilities that two communicating terminals have in common and which may be used in the current serving cell. Considerations on the significance of certain Radio Capabilities and also their relation with Terminal Capabilities seem useful. Some detailed considerations for specific situations are given below.

2. Radio Capability Specifics

 2.1 UE in non-DTM GERAN or non-DTM UE

Under coverage of a non-DTM GERAN obviously only a class-A UE may operate PS and CS bearers in parallel. UMTS/GERAN UEs may detect UTRAN coverage in parallel to the camped-on GERAN. However it seems not possible to change from non-DTM GERAN to UTRAN for CSI services in such a situation. When the UE establishes a CS call, it might indicate to the peer UE a radio capability: “non-DTM but UTRAN coverage visible”. This could encourage users to start an IMS session in parallel. However because of non-DTM GERAN or non-DTM UE the PS services are suspended. The SIP signalling cannot be transferred as there are no means to move the UE to UTRAN by initiating PS transactions. For non-DTM GERAN or non-DTM UE the parallel available UTRAN may not be used for CSI. New mechanisms like UE or SGSN triggered handover to UTRAN would need to be designed.

A non-DTM UE or a DTM UE in non-DTM GERAN that wants to establish first an IMS session and wants to add a CS call afterwards would need to suspend PS operation to establish the CS call. Similarly the called UE will suspends PS operation to answer the CS paging. The PS suspension might be used to trigger a handover to UTRAN. However without any additional service information any PS suspension would trigger handover to UTRAN, also when unnecessary.

A radio capability “non-DTM GERAN but UTRAN visible” would need in addition means to transfer  the UE to UTRAN when needed for CSI.

2.2 Service based handover

When a UE starts a CS call on UTRAN it would indicate radio capability “UTRAN” to the other UE. However, a GERAN/UTRAN network may initiate service based handover to GERAN. After such a handover a non-DTM UE or a DTM UE in non-DTM GERAN faces the same problems as described in 2.1, i.e. it is not possible to establish a PS service in parallel to the CS service. A network may need to avoid usage of service based handover to enable CSI for non-DTM UE or non-DTM GERAN. And the UE should camp preferentially on UTRAN under these conditions.

2.3 RAN and Terminal Radio Capability

TR 23.899 describes radio capability as whether the current cell supports simultaneous CS/PS services or not. This should obviously also take care about the UE‘s corresponding capabilities, e.g. there is no need to indicate DTM GERAN if the UE is non-DTM. Therefore it should be clarified that the radio capability indicates the UE’s and its serving network’s radio capability.

2.4 Relation between Radio and Terminal Capability

Rather open in TR 23.899 seems the meaning of radio capability for the terminal capabilities. An indication of CS/PS radio capability seems to imply that the terminal is CSI capable. Or, indicates a CS/PS radio capability only that it is worth to exchange terminal capabilities? But it may be useful to exchange terminal capabilities also if the UE is not CSI capable to foster PS only IMS service usage.

The main aim of radio capability exchange is obviously to encourage use of available services and to avoid invocation of unavailable services, thereby avoiding customer dissatisfaction and unnecessary resource and bearer establishment attempts. However CS/PS radio capability seems not sufficient to identify the services that may be operated in parallel. When looking at the list of terminal capabilities in TR 23.899 it is questionable that CS/PS radio capability gives sufficient information to decide, which services may be combined. For example it is unlikely that DTM allows for CS video telephony in parallel to any PS service or even signalling. Also probably not each of the DTM classes allows for combining CS voice with PS video, e.g. DTM on two half rate channels. Other combinations of media types may also cause problems in deriving a unique decision about available services. This is the case for DTM but also a radio capability UTRAN doesn’t mean that any RAB combination is possible.

MMS capability seems rather independent from radio capability. Potentially it depends on parallel operation of multiple APNs if MMS and IMS services are operated in parallel.

Simply CS/PS radio capability seems not sufficient to allow for somehow reliably selection of available services. More details like terminal’s and networks radio classmarks need to be evaluated to derive the available set of services. The radio capabilities would need extensions for this. Or the CS/PS radio capability indicates mainly whether it is worth to start PS signalling in parallel to a CS transaction or vice versa.

3 Conclusion

Only radio capabilities “non-DTM GERAN” or “non-DTM UE “ give clear indication that parallel CS and PS are not possible. It does not state anything about the possible services or PS/CS service combination. A reliable decision about available services needs in addition exchange of classmark information about terminals and networks. Probably some rules need to be defined that should avoid implementation specific interpretations. Without such extended radio capability information the plain CS/PS capability allows almost only to decide whether low bandwidth services, like IMS signalling, are possible in parallel to a (low bandwidth) CS service.

In addition the exchange of radio capabilities requires that service based handovers are avoided or radio capability updates are required short after CS service setup.

Without further clarifications the CS/PS radio capabilities as described in TR 23.988 results quite likely in unsuccessful IMS service setups. This would make the use of radio capability exchange questionable.
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