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Inconsistency with GERAN to UTRAN 

Intersystem Reselection

Introduction

At the GERAN meeting #21 back in August 2004, problems relating to the ping-pong effect between UTRAN and GERAN were discussed. A two-phase approach was agreed: an interim handset-only solution being agreed from R’99; with a network controlled solution described from Rel-5. 

The R’99 handset-only solution introduced a minimum RSCP threshold for the reselection to UTRAN. The new functionality aimed to provide an additional hysteresis to avoid this immediate reselection back and forth between the two systems. The introduced FDD_RSCP_Threshold to provide this hysteresis was set to Qrxlevmin + Pcompensation + 10 dB.  

From Rel-5, the functionality of the system was enhanced to allow the network control over hysteresis, by sending parameters in the System Information of the GERAN cell. An additional default value for the hysteresis for the new functionality was also added to the specifications to cover the case when the System Information is not available.

Now that the R’99 functionality is becoming available to test in the mobile equipment a number of issues are being foreseen as we transition to the Rel-5 solution, are of discussed below. 

Description

The R’99 solution was specified such that the FDD_RSCP_Threshold varied depending on the UTRAN Power Class of the mobile. This was achieved by including the Pcompensation parameter into the calculation, which as can be seen in the exert below, is calculated from the maximum RF output power of the mobile. 

	From sub-clause 6.6.5, 05.08-8m0:  

-
FDD_RSCP_threshold equals Qrxlevmin + Pcompensation + 10 dB, if these parameters are available, otherwise -( (criterion not effective).

-
Qrxlevmin is the minimum required RX level in the UTRAN FDD cell (dBm), see 3GPP TS 25.304.

-
Pcompensation is max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB), see 3GPP TS 25.304.

-
UE_TXPWR_MAX_RACH is the maximum TX power level an MS may use when accessing the UTRAN FDD cell on RACH (dBm), see 3GPP TS 25.304.

-
P_MAX is the maximum RF output power of the MS (dBm) in UTRAN FDD mode, see 3GPP TS 25.304.




The Rel-5 solution was different to the R’99 solution, by allowing the network to control the value of this hysteresis. The control of the threshold was achieved by the network sending the FDD_RSCPmin in the System Information of the GERAN cell. 

	From sub-clause 6.6.5, 45.008-5i0:  

· FDD_RSCP_threshold equals FDD_RSCPmin if broadcast on the serving cell, else Qrxlevmin + Pcompensation + 10 dB, if these parameters are available, otherwise the default value of FDD_RSCPmin.

· Qrxlevmin is the minimum required RX level in the UTRAN FDD cell (dBm), see 3GPP TS 25.304.

· Pcompensation is max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB), see 3GPP TS 25.304.

· UE_TXPWR_MAX_RACH is the maximum TX power level an MS may use when accessing the UTRAN FDD cell on RACH (dBm), see 3GPP TS 25.304.

· P_MAX is the maximum RF output power of the MS (dBm) in UTRAN FDD mode, see 3GPP TS 25.304.

· FDD_Qmin, XXX_Qoffset and optionally FDD_RSCPmin and FDD_Qmin_Offset are broadcast on BCCH of the serving cell. XXX indicates other radio access technology/mode.


Analysis

The full Rel-5 solution, where the FDD_RSCPmin is broadcasted on the GERAN system information, does not align to the functionality defined for R’99 or equivalent functionality for a Rel-5 handset in a pre-Rel-5 network. 

The threshold value signalled in FDD_RSCPmin will be for all mobiles and does not depend on the Power Class of the mobile, whereas the R’99 and the fallback Rel-5 functionality may provide a significant additional offset dependent on the Power Class.

When testing the R’99 compliant handsets, from Power Class 3 and 4, it was found that the ping-pong performance for handsets did not wholly correlate to the Power Class of the device. 

Summary

With mobiles triggering the reselection to UTRAN at different RSCP signal levels, it becomes difficult for a network operator to plan and roll out a UTRAN network in a cost efficient manner and therefore it would be beneficial to harmonise the functionality of mobiles.

Vodafone requests that the discussions on the handling of the 2G and 3G reselection are re-opened, addressing whether the Pcompensation parameter should be included in the calculation of the threshold. 
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