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1 Introduction

Vodafone have identified a potential problem in the range of the FDD_Qmin parameter. This paper describes the problem and proposes several solutions for discussion.

2 Description of the problem

The algorithm controlling GSM to UMTS cell reselection is based on the following formulae, derived from the description in 3GPP TS 05.08, sub-clause 6.6.5 [1]:

CPICH Ec/No > FDD_Qmin

CPICH RSCP > RLA(s+n) + FDD_Qoff

where

CPICH Ec/No:
Ec/No of the CPICH (Common PIlot CHannel) of the target UTRAN cell
FDD_Qmin:
minimum threshold for Ec/No for UTRAN FDD cell re-selection
CPICH RSCP:
Received Signal Code Power, average of signal after despreading and combining
RLA(s+n):
Receive Level Average of serving and neighbouring GSM cells

FDD_Qoff:
Ofset between signal strength of GSM and UTRAN Cells

The FDD_Qmin parameter has a range of (20 to (13dB in 1dB steps (coded as 3 bits, see 3GPP TS 05.08 [1] and 3GPP TS 04.18 [2]). Some internal studies suggest that the minimum value of CPICH Ec/No required to maintain a call is approximately (16 to (14.2dB. If FDD_Qmin is set to the maximum value of (13 dB, then this only allows a small margin between FDD_Qmin and the minimum acceptable CPICH Ec/No threshold.  This could result in inter-RAT cell reselection occurring to the UMTS cell when the cell is not truly suitable and able to offer a reliable, stable service. 
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Figure 1: Drive trial results for the CPICH Ec/No.

The graph in figure 1 shows drive trial results for the CPICH Ec/No. Slow fading can be seen and the Ec/No frequently falls below the minimum acceptable level to maintain a call. Thus FDD_Qmin may need to have a wider range, which would allow a suitable margin between the minimum level and the trigger for inter RAT cell reselection. 

The equivalent parameters controlling UMTS to GSM cell reselection are Qqualmin & SratSearch. Qualmin has a range of (24 to 0 dB and SratSearch has a range (32 to +20 dB. The limitation of the FDD_Qmin parameter makes it difficult to achieve stability between 2G and 3G cell reselections. To control inter-RAT reselection ping-pong, a 3G quality threshold must be set for the UTRAN to GERAN cell reselection with a margin of at least 3dB away from the GERAN to UTRAN cell reselection equivalent.

Further field trial work may be required to verify the relationship between CPICH Ec/No and radio link / call setup performance, which will allow a final decision to be made as to whether it is necessary to alter the range of FDD_Qmin.

3 Possible solutions

There are several possible solutions, which could be used to resolve this situation:

· Shift the range so that it covers a different dynamic range; e.g. (17 to (10 dB. However, it may be that 7 dB is still an insufficiently large range.

· Maintain the resolution of 1 dB and allow a larger range. This solution would imply a change in the size of the field (e.g. from 3 to 4 bits) and therefore a change to the CNS.1 coding of the two System Information messages where this parameter is broadcast, thus with bigger impact on MS implementations. If possible, this solution should be avoided.

· Decrease the resolution by modifying the step size: e.g. 2 dB steps, resulting in a range of (20 to (6 dB. This is the solution currently favoured by Vodafone.

4 Conclusions and proposal

This paper describes a problem associated with the limited range of the FDD_Qmin parameter for GERAN to UTRAN cell reselection. A solution is proposed whereby the resolution of the parameter would be reduced from 1 to 2 dB, resulting in a range of (20 to (6 dB.

If this proposal is accepted, Vodafone will write the CRs to modify 3GPP TSs 05.08 and 45.008 accordingly.
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			124			14:29:47			-4.820000172			-13			-4.820000172


			125			14:29:48			-4.329999924			-13			-4.329999924


			126			14:29:50			-6.849999905			-13			-6.849999905


			127			14:29:51			-4.599999905			-13			-4.599999905


			128			14:29:52			-6.679999828			-13			-6.679999828


			129			14:29:53			-5.28000021			-13			-5.28000021


			130			14:29:55			-10.43000031			-13			-10.43000031


			131			14:29:58			-8.289999962			-13			-8.289999962


			132			14:29:59			-13.18000031			-13			-13.18000031


			133			14:30:01			-16.5			-13			-16.5


			134			14:30:02			-9.369999886			-13			-9.369999886


			135			14:30:03			-5.5			-13			-5.5


			136			14:30:04			-6.260000229			-13			-6.260000229


			137			14:30:06			-10.40999985			-13			-10.40999985


			138			14:30:07			-16.18000031			-13			-16.18000031


			139			14:30:08			-11.19999981			-13			-11.19999981


			140			14:30:09			-9.829999924			-13			-9.829999924


			141			14:30:11			-11.75			-13			-11.75


			142			14:30:12			-11.14999962			-13			-11.14999962


			143			14:30:13			-18.38999939			-13			-18.38999939


			144			14:30:16			-11.18000031			-13			-11.18000031


			145			14:30:18			-13.60000038			-13			-13.60000038


			146			14:30:20			-11.40999985			-13			-11.40999985


			147			14:30:21			-14.97999954			-13			-14.97999954


			148			14:30:22						-13			-17.03000069


			149			14:30:25						-13			-19.54000092


			150			14:30:27			-20.29999924			-13			-20.29999924


			151			14:30:31			-19.87999916			-13			-19.87999916


			152			14:30:34						-13			-14.81000042


			153			14:30:45						-13			-21.86000061


			154			14:30:47			-7.949999809			-13			-7.949999809


			155			14:30:49			-8.979999542			-13			-8.979999542


			156			14:30:50			-10.77000046			-13			-10.77000046


			157			14:30:51			-16.20000076			-13			-16.20000076


			158			14:30:54			-15.86999989			-13			-15.86999989


			159			14:30:56						-13			-19.43000031


			160			14:31:31						-13			-17.20000076


			161			14:31:31						-13			-18.04999924


			162			14:31:31						-13			-19.45000076


			163			14:31:31						-13			-16.93000031


			164			14:31:33						-13			-16.07999992


			165			14:31:34						-13			-10.44999981


			166			14:31:35						-13			-13.55000019


			167			14:31:38						-13			-20.54999924


			168			14:31:42						-13			-20.79999924


			169			14:31:43						-13			-20.10000038


			170			14:31:54						-13			-16.96999931


			171			14:31:55			-10.34000015			-13			-10.34000015


			172			14:31:58			-17.34000015			-13			-17.34000015


			173			14:32:01						-13			-16.05999947


			174			14:32:02						-13			-19.59000015


			175			14:32:05						-13			-19.19000053


			176			14:32:07						-13			-20.39999962


			177			14:32:09						-13			-18.03000069


			178			14:32:12						-13			-8.720000267


			179			14:32:13			-12.64999962			-13			-12.64999962


			180			14:32:13			-11.25			-13			-11.25


			181			14:32:13			-13.97999954			-13			-13.97999954


			182			14:32:14			-14.46000004			-13			-14.46000004


			183			14:32:15			-15.51000023			-13			-15.51000023


			184			14:32:16						-13			-21.01000023


			185			14:32:17						-13			-20.38999939


			186			14:32:19						-13			-7.28000021


			187			14:32:20						-13			-6.539999962


			188			14:32:21						-13			-9.409999847


			189			14:32:23						-13			-14.05000019


			190			14:32:24						-13			-12.14000034


			191			14:32:25						-13			-11.93999958


			192			14:32:26						-13			-8.050000191


			193			14:32:28						-13			-10.96000004


			194			14:32:28						-13			-10.56000042


			195			14:32:29						-13			-6.599999905


			196			14:32:31						-13			-16.42000008


			197			14:32:31						-13			-11.93999958


			198			14:32:32						-13			-16.55999947


			199			14:32:34						-13			-21.82999992


			200			14:32:35						-13			-18.95000076


			201			14:32:36						-13			-8.06000042


			202			14:32:37						-13			-8.640000343


			203			14:32:39						-13			-7.739999771


			204			14:32:40						-13			-12.82999992


			205			14:32:41						-13			-8.050000191


			206			14:32:42						-13			-16.10000038


			207			14:32:43						-13			-8.390000343


			208			14:32:44						-13			-6.78000021


			209			14:32:45						-13			-6.949999809


			210			14:32:46						-13			-6.179999828


			211			14:32:48						-13			-5.539999962


			212			14:32:49						-13			-5.289999962


			213			14:32:50						-13			-6.789999962


			214			14:32:51						-13			-5.869999886


			215			14:32:53						-13			-6.139999866


			216			14:32:54						-13			-6.840000153


			217			14:32:55						-13			-7.710000038


			218			14:32:57						-13			-5.71999979


			219			14:32:58						-13			-5.400000095


			220			14:32:58						-13			-5.75


			221			14:32:59						-13			-8.470000267
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Time (hh:mm:ss)


CPICH Ec/No (dB)


CPICH Ec/No when driving away from a cell at about 60km/h
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