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RAT priorities in GERAN
1 Introduction

There is currently work ongoing within 3GPP to specify the interworking between E-UTRAN and the other existing RATs, such as GERAN and UTRAN. As part of that so called RAT priorities are being defined.
The RAT priorities are settings that are to be broadcasted from the network to the mobile stations in order to inform how the mobile station shall prioritise the different RATs mainly for camping selection in idle mode. An operator can thus define the general camping priorities for the mobile stations. Typically, an operator would then prioritise that the mobile stations camp within E-UTRAN when they have such capability and coverage. It can be noted that the RAT priorities can possibly also be defined on frequency/frequency group level per RAT.
This paper discusses and proposes enhancements to the RAT priorities setting in GERAN whereby the mode of operation and the type of service shall be taken into consideration.
2 Current solutions and limitations

When the mobile station is in dedicated mode, dual transfer mode or packet transfer mode, it will in many cases not be wanted that the mobile station performs cell reselection to E-UTRAN or UTRAN. For example, in case it is in dedicated mode with a CS speech call ongoing, it would typically be preferable to keep the mobile station within GERAN for the duration of the call. For packet transfer mode, the wanted behaviour would typically depend on the type of service that the mobile station is running. Using the RAT priorities defined for idle mode camping would thus normally not be suitable for dedicated mode, dual transfer mode and packet transfer mode.
It has, in reference ‎[1], been proposed to introduce means to activate/deactivate measurement reporting (and possibly even the actual measurements) for E-UTRAN neighbour cells while in dedicated (or dual transfer) mode. With that proposal it would be possible to avoid CS handovers from GERAN to E-UTRAN and measurement reporting (and possibly measurements) for E-UTRAN cells while in dedicated mode. However, even though a CS handover from GERAN to E-UTRAN would not be wanted in most cases, when the mobile station enters areas with only E-UTRAN coverage such a handover would still be requested. In addition, typically UTRAN would also have higher priority than GERAN for idle mode camping but still CS handover to UTRAN would preferably not be performed during the speech call unless needed for coverage reasons.
When the mobile station has an ongoing CS call and/or packet session, i.e. when it is in dedicated mode, dual transfer mode or packet transfer mode, there will also be some problems to perform measurements for all the different RATs since there are only limited measurement gaps for the mobile station. There are also limitations regarding the number of neighbouring cells that the mobile station can include in the measurements reports to the network. Therefore, even if there are neighbouring cells from several different RATs with good radio quality for the mobile station it might not be able to measure all those cells and/or send reports for all of them to the network. In order for the mobile station to determine what cells (i.e. for what RAT) to include in the measurement reports and possibly to measure on, a prioritisation of the RATs would be needed for those modes.
3 Mode dependent RAT priorities
It is here proposed to introduce means to have specific RAT priority settings for the different modes of operation within GERAN (idle mode, dedicated mode and packet transfer mode). Different RAT priorities settings can then be used for the different modes, depending on the wanted behaviour in that mode.
It can be noted that these RAT priority settings could also be subscriber specific, corresponding to a subscriber type. They could then be transmitted to the mobile station while in dedicated mode and packet transfer mode in the same way as proposed here.

3.1 Dedicated mode

The RAT priority settings to be used when in dedicated mode (and dual transfer mode) can either be broadcasted within the system information sent on BCCH or sent from the network to the mobile station when it enters dedicated mode and during the mobility procedures.
When the mobile station is in dedicated mode (or dual transfer mode) and has received RAT priority settings that are specific for that mode, the mobile station would then use those settings to:

· determine what RATs (and/or frequencies or groups of frequencies within those RATs) that the mobile station shall perform measurements on, and
· determine what RATs (and/or frequencies or groups of frequencies within those RATs) that the mobile station shall include in the measurement reports sent to the network.
3.2 Packet transfer mode
The RAT priority setting for packet transfer mode could also be broadcasted in the system information sent on BCCH. Those broadcasted RAT priority settings would then be used initially by the mobile station when in packet transfer mode until it receives new settings. New specific RAT priority settings to be used when in packet transfer mode would then typically be sent by the network due to change of the type of service, e.g. in case a packet flow is added or removed. Such updates of the RAT priority settings (for packet transfer mode) could be included in existing control messages, such as PACKET CELL CHANGE ORDER and PACKET MEASUREMENT ORDER, or in a new downlink control message.
When the mobile station is in packet transfer mode and has received RAT priority settings that are specific for that mode, the use of those settings would depend on the network control mode the mobile station is in.
NC2 (i.e. network controlled cell re-selection):

· To determine what RATs (and/or frequencies or groups of frequencies within those RATs) that the mobile station shall perform measurements on

· To determine what RATs (and/or frequencies or groups of frequencies within those RATs) that the mobile station shall include in the measurement reports sent to the network

Other network control modes (i.e. mobile station controlled cell re-selection):

· To determine what RATs (and/or frequencies or groups of frequencies within those RATs) that the mobile station shall perform measurements on

· To determine towards what RAT (and/or frequency or group of frequencies within those RATs) that the mobile station shall trigger cell reselection to. In other words, the RAT priority settings shall be used by the mobile station in its cell reselection decisions.
4 Discussion and conclusions

It is here proposed to introduce means to have different RAT priority settings for the different modes of operation within GERAN (i.e. idle mode, dedicated mode and packet transfer mode).

The mobility behaviour that is wanted in each mode can thus be achieved, e.g. to avoid handover from GERAN to E-UTRAN or UTRAN during an ongoing speech call or during an ongoing packet transfer (which can be handled within GERAN). There will thus be less unnecessary interruptions and signalling for inter-RAT handover/reselection when in dedicated, dual transfer and packet transfer modes. At the same time, handovers to E-UTRAN and UTRAN are still achieved when needed due to e.g. lost coverage.

While in dedicated mode, dual transfer mode and packet transfer mode, it will be possible for the mobile station to measure and report cells for the RATs (e.g. GERAN, UTRAN and E-UTRAN) towards which mobility is actually wanted in that mode.

It is assumed that the RAT priorities for idle mode camping are broadcasted as system information. The settings for the non-idle modes can be broadcasted as system information and/or included in specific control messages sent from the network to the mobile station while in the specific mode of operation. In packet transfer mode, the network should be able to update the RAT priority setting if the type of service changes, e.g. in case a packet flow is added or removed. These mode specific RAT priority settings could also be subscriber specific, corresponding to the subscriber type.
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