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1 Identification of the problem

The requirements for the measurement ability and performance for support of GSM to UTRAN handover needs to be defined.

In this document FDD mode of operations is assumed for UTRAN however some parts may also apply to TDD mode of operation.

2 Status of the standard and of the work in WGs

Currently there are no approved detailed requirements for measurement ability and performance for support of GSM to UTRAN handover.

The only requirement found is the requirement in TS 22.129 v3.1.0 [1].

 “The technical standard should ensure that it is possible to handover from GSM to UMTS in such a way that temporary degradations are no worse than GSM to GSM handover.”
3 Proposal

The requirement stated in TS 22.129 v3.1.0 [1] is very general and has to be broken down. One approach to this task is to assume some performance requirements associated with some typical cell scenarios and assumed solutions/motivations to the requirements. The details of the requirements and the test cases can then be further worked upon to get as relevant and generic requirements and test cases as possible. The following general aspects of the measurement ability and performance are considered.

· The measurement on UTRAN cells shall not have a significant impact on the measurement ability and performance for support of GSM to GSM handover.

Assumed solution: It is assumed that only search frames is used for UTRAN measurements. Furthermore it is assumed that UTRAN cells needs only to be searched and measured upon during idle search frames i.e.when the search frames is not used for BSIC decoding or BCCH carrier reconfirmation. 

· The total number of simultaneously monitored UTRAN cells or GSM cells does not need to be larger than 32.

Motivation:  By using the same maximum amount of neighbours as defined today for GSM the impact on the current GSM implementation is assumed to be minimised. It is also assumed that it is possible to adapt to this limitation by an appropriate cell and neighbouring cell list planning.

· The maximum number of monitored UTRAN frequencies does not need to be larger than 4.

Motivation: The operator will typically not have more frequencies available. 

· The maximum time for detecting a new strong UTRAN cell is allowed to be proportional to the number of UTRAN frequencies monitored.

Motivation: It is assumed feasible for an operator to reserve cell capacity and coverage on a specific frequency for inter-system handover purposes. If the handover is triggered due to lack of GSM coverage, cells on one frequency only can probably provide the UTRAN coverage in the handover region. If the handover is triggered due to service or load aspects the GSM coverage will probably be good enough over the entire handover region and consequently the handover can be delayed. The additional delay possible can be used for evaluating more than one UTRAN frequency. By evaluating more than one frequency the UE can handover directly to the appropriate UTRAN cell from a cell load perspective.  

· The time it takes to detect, confirm BSIC and report a new strong GSM cell is appropriate also for detecting and reporting a new strong UTRAN cell when one UTRAN frequency only is monitored.

Motivation: It is assumed that the disturbance caused to the UTRAN cells by a UE using GSM transmission at UTRAN coverage borders  is roughly the same disturbance caused by a UE using GSM transmission at the coverage border of a neighbouring GSM cell (To be confirmed). An open issue is what limitation the radio performance requirements for GSM and UTRAN (ACP, blocking..) impose to a scenarios where an UE is connected to GSM and moves around in UTRAN coverage and eventually comes close to UTRAN cells without making handover to UTRAN.

· The UE is not required to read BCCH on measured UTRAN cells.

Motivation: The UE should not be required to use more than the 5 ms measurement slots available every 120 ms in GSM and the minimum time required to read an UTRAN BCCH message is at least 20 ms.

In order to get implementation friendly requirements, some limiting details of the solution for GSM to UTRAN handover can be assumed. These assumptions on solution details will increase the possibility that the requirements are possible to meet with the limitation imposed by e.g. message size and signalling limitations in GSM and that the requirements will not create a need for a major redesign of the existing solutions for GSM. 

In this document the following details of the “solution” is assumed for GSM to UTRAN handover.

· The UE is able to include both UTRAN and GSM measurements in the periodic reporting while connected to GSM.

· The Operator is able to control the maximum amount of UTRAN cells reported in the periodic measurement report.

· As long  the UE have not detected any UTRAN cells the UE should use the space left in the message for GSM cell reports.

· The IE carrying measured result on a UTRAN cells should not require more bits than the IE carrying GSM RSSI (RXLEV) measurement results.

· The operator should be able to provide the UE with information that enables the UE to activate the actual physical measurements only when considered needed. E.g. when the quality of the GSM cell falls below a certain threshold.

Assuming these details and the above requirements the following additions to the text in GSM 05.08 v7.0.0 is assumed to be relevant.

Current text in GSM05.08 v7.0.0 [2]:

“Thus an MS shall, for a period of up to 5 seconds, devote all search frames to attempting to decode these BSICs. If this fails then the MS shall return to confirming existing BSICs. Having re‑confirmed existing BSICs, if there are still BCCH carriers, among the six strongest, with unknown BSICs, then the decoding of these shall again be given priority for a further period of up to 5 seconds.”

The following addition to the requirements is proposed for combined measurements on GSM cells and cells using an alternate radio access technology (RAT):

In case of a multi RAT MS, UTRAN cells may be identified an measured during idle search frames by the UE, i.e., during search frames when neither BSIC decoding nor reconfirmation of known BCCH carriers is being performed. 

There also exist requirements for response times when a cell becomes strong enough to be reported.

Current text in GSM05.08 v7.0.0 [2]:

"The MS shall report a new strongest cell in the measurement report at the latest 5 s after a new strongest cell (which is part of the BA(SACCH)) has been activated under the following network conditions: Initial serving cell at RXLEV= -70 dBm, with 6 neighbours at RXLEV= -75 dBm. Then the new BCCH carrier is switched on at RXLEV= -60 dBm."

The following additional requirements is proposed for combined measurements of GSM cells and UTRAN cells:

A multi mode MS shall be capable of monitoring 4 UTRAN frequencies. The maximum number of cells monitored (UTRAN or GSM) is 32.

The reporting time for a new UTRAN cell shall be a maximum of 5 seconds after the new cell has been activated, plus any time devoted to new BCCH cells (an additional 5 s per BCCH cell). If more than one UTRAN cell is activated at the same time, the allowed reporting time increases by an additional 5 s for each frequency. However, if multiple cells are activated on a single frequency (e.g. CDMA) then there is no additional reporting time. 

The new  UTRAN cell has been activated under the following network conditions: GSM serving cell at RXLEV= -70 dBm, with 4 GSM neighbours at RXLEV= -75 dBm and 2 UTRAN cells at the same frequency at, CPICH_Ec/Ior= -10 dB, SCH_Ec/Ior -12 dB and 
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/Ioc = 0 dB CPICH_Ec/Io = -13 dB. The new UTRAN cell is switched on at, CPICH_Ec/Ior= -10 dB, SCH_Ec/Ior -12 dB and 
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/Ioc = 0 dB CPICH_Ec/Io = -8 dB and at the same frequency as the two already detected UTRAN cells.

The proposed test parameters for the network conditions of UTRAN cells are taken from TS 25.133. v3.0.0 section 5.1.2 [3].

4 List of affected groups/specifications 

Below is a list of items to be handled within each WG:

WG4 :

· Define the apropriate UTRAN network conditions for which the requirements are valid

SMG2 (GSM 05.08):

· Update the text in 05.08 with requirements for multi RAT MS measurements on GSM cells and cells belonging to an aletrnate radio access technology.
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