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1. Overall Description:

In UTRAN FDD, the general UARFCN values (TS 25.101, table 5.1) define a rule for how to represent the physical RF carrier frequencies, which is independent of the frequency band the RF carrier belongs to. Moreover, the different UTRA frequency bands may include partly overlapping sets of downlink RF carrier frequencies (e.g., band IV is overlapping part of band I; band VI is overlapping part of band V; see TS 25.101). Consequently, when the general UARFCN values are used, it is not always possible to determine which frequency band an RF carrier belongs, just by analysing the UARFCN value.

There are also certain additional UARFCN values defined to represent selected RF carrier frequencies in some of the frequency bands (TS 25.101, table 5.1A). Although the additional UARFCN values are defined according to band specific rules, there is anyhow an overlap between the additional UARFCN values defined for band V and band VI.

The ambiguity that may exist, regarding the mapping between a particular UARFCN value and the corresponding frequency band, causes a problem for the signalling of UTRA RF carriers to the UE in the UTRAN RRC protocol. It causes a problem also for the corresponding radio protocols in other systems, like GERAN, during the inter-system handover and during the cell re-selection from the other system to UTRAN. For example:

–
During inter-frequency cell measurements and during the inter-frequency handover in UTRAN, if the downlink and uplink RF carriers of the target cell are characterised only by the downlink UARFCN (default RX – TX separation), it may be impossible for the UE to accurately determine the frequency band of the target cell. There is a risk that the UE starts transmitting on the wrong uplink frequency due to that, in particular if UTRAN FDD multi-band operation is foreseen in the future, and consequently that hard handover form one band to the other should be expected.

–
Similarly, during the inter-RAT cell measurements performed by the UE in GERAN towards UTRAN cells and during the inter-RAT handover to UTRAN, it may be impossible for the UE to accurately determine the frequency band of the intended target UTRAN cell. There is a risk that the UE performs measurements on UTRAN cells and sends measurement results to the BSC, which may trigger false inter-RAT handover attempts towards a UTRAN cell in a frequency band that the UE does not support.

These and other problems are discussed in more detail in the two documents (R2-052108 and R2-051940) attached.

RAN2 has discussed these problems and suggests the following actions in order to handle the current situation and in order to avoid new problems of this kind when new UTRA frequency bands are introduced in the future:

–
For any new UTRA frequency band, introduced after the existing frequency bands in Rel-6 (band I to band VI), the UARFCN values to represent those RF carrier frequencies should be defined in such a way that the UARFCN values are unique for the respective frequency band. That is a task for RAN4.

–
For the existing UTRA frequency bands in Rel-6 (band I to band VI), in those cases where the UARFCN values are not unique for a particular frequency band, implicit signalling rules should be defined, such that the UE behaviour is well defined and such that the inter-frequency operation between those UTRA frequency bands is possible. That is a task for RAN2.

–
For the inter-system operation between GERAN and UTRAN, signalling enhancements should be considered on the GERAN side to enable the UE to distinguish the UTRA frequency bands I and IV from each other, and to distinguish the UTRA frequency bands V and VI from each other, when cells belonging to one of these UTRA frequency bands appears in the 3G neighbouring cell lists in the GERAN system information and/or GERAN measurement information messages. That is a task for GERAN2.

An example of the signalling enhancements that could be considered in the GERAN case would be an optional band indicator that is signalled to the UE, for instance as part of the GERAN system information, indicating if a UARFCN common for the UTRA band I and the UTRA band IV shall be interpreted as band I (default) or band IV. Another indicator could be used to distinguish band V and band VI (default). (Those indicators could be similar to the band indicator in the GERAN SI 1 message, which is used to distinguish the GSM-1800 and the GSM-1900 frequency bands.)

Another possibility would be to include information about the UTRA FDD frequency band capability in the MS classmark information sent to the BSC at RR connection establishment in GERAN. That information could be used to remove 3G neighbouring cells belonging to an unsupported UTRA FDD frequency band from the 3G neighbouring cell information sent to the mobile station in dedicated mode.

Other solutions of the GERAN problem might also be possible, but that is left for GERAN and GERAN2 to determine.

2. Actions:

To RAN4 group.

ACTION: 
RAN2 kindly asks the RAN4 group to define the UARFCN value ranges for any new UTRA frequency band that is introduced after the existing band I to band VI, such that the UARFCN values become unique for the respective new frequency band.

To GERAN2 group.

ACTION: 
RAN2 kindly asks the GERAN2 group to consider introducing signalling enhancements on the GERAN side, allowing the UE to distinguish the band I and the band IV UTRA cells, and to distinguish the band V and the band VI UTRA cells, in the 3G neighbouring cell information. An enhancement of this kind is needed in the Rel-6 version of the specification.
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