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1
Introduction and discussion
When absolute priorities are applied on a group of GSM frequencies, it is expected that one use case is to assign a certain priority for all the GSM frequencies used by a certain GSM operator in the area. Typically, the GSM operator is using frequencies within a certain sub-range or in a small number of sub-ranges (possibly in different frequency bands) of the GSM spectrum.

In particular, when dedicated priorities are sent to the UE, it can be very useful to indicate the entire range of GSM frequencies used by the operator in the area. Exactly which GSM frequencies to be considered as potential BCCH carriers are typically indicted in the SIB19 and may change from one UTRA cell to another. However, the setting of dedicated priorities may apply to a large number of UTRA cells. A convenient way to signal that to the UE is to send a dedicated priority applicable to all those GSM frequencies. The UE can then apply the dedicated priority to the particular GSM frequencies indicated in SIB19, depending on the UTRA cell where the UE is camping.
Signalling a continuous range of GSM frequencies in the IE "GSM cell group" is currently possible using the "Equally spaced" option. If the "ARFCN spacing" field is set to "1", the "Number of following ARFCNs" field defines a continuous range starting with the ARFCN value indicated by the "Starting ARFCN" field. The limitation of this option is that the maximum size of the range is restricted to 32 GSM frequencies, corresponding to slightly more than 6 MHz.

Several GSM cell groups could be combined in order to define a GSM frequency range larger than that (presumptively with the same priority level), but there is a limit of the maximum number of entries in the "priority level list" in the IE "Dedicated priority information", which may lead to problems if the operator has spectrum allocations much greater than 6 MHz, possibly in more than one GSM band. If more than four entries would be needed to indicate the priority for the GSM frequencies, there would be few entries left for UTRA and EUTRA frequencies.
When the IE "GSM cell group" was introduced, a place holder for another option to signal a continuous range of GSM frequencies was included, but so far only marked as "TBD". The UTRA group in RAN2 should consider whether this option is needed, and in such case finalise the encoding of it, or the option should be removed.

2
Proposal

From the Ericsson point of view, we believe an option to indicate a continuous range of GSM frequencies larger than 32 could be very useful in many scenarios where the dedicated priority information is sent to the UE. Ericsson therefore proposes to finalise the encoding of this option in the Rel-8 version of the standard.
However, it is not considered useful to support extremely large ranges. Except for the DCS 1800 and PCS 1900 bands [TS 45.005], which are respectively 75 MHz and 60 MHz wide, all the GSM bands are less than 40 MHz wide. In most cases, a single operator is not allowed to use an entire band; therefore a continuous GSM frequency range greater than about 25 MHz should be unlikely. To cover a 25 MHz range, a minimum of 128 ARFCN values is required.
Taking into account that the "equally spaced" option in the IE "GSM cell group" is capable to cater for a continuous range of up to 32 ARFCN values, the complement could be designed to start at a range of 33 ARFCN values, i.e., covering ranges of 33 up to, e.g., 288 ARFCN values (including the starting ARFCN value). In this way, the encoding would be capable to handle a continuous ARFCN range corresponding to up to 57 MHz, which is more than 75% of the DCS 1800 band and 95% of the PCS 1900 band. That should be sufficient for any foreseeable network deployment.

In the unlikely event that a continuous range of more than 288 ARFCN values is needed, it could be handled by two separate entries in the "priority level list" in the IE "Dedicated priority information".

In the Tdoc R2-090191, a draft CR is provided proposing a solution with one encoding of the continuous range of ARFCN values supporting ranges from 33 up to 288 values. It is considered to be a valuable complement to the "equally spaced" option in the IE "GSM cell group" and it is very similar in the design: the "ARFCN spacing" is removed (defaults to "1") and the "Number of following ARFCNs" is extended to cover an integer range from 32 to 287. Including the "Starting ARFCN" value, that is equivalent to a continuous range of 33 up to 288 ARFCN values.
