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1 Introduction
In companion contributions we discuss general principles for requirements for increased carrier monitoring for idle mode [1] and connected states [2]. The purpose of this contribution is to discuss specific details related to UTRA from which the requirements may be derived, following the agreements and way forward in [3].
2 Disucssion

2.1 Idle mode

In UTRA idle mode, the requiremens for each RAT are effectively independent from each other,. Hence, in existing requirements there are separate requirements for TmeasureFDD, TevaluateFDD, TmeasureTDD, TevaluateTDD, TdetectE-UTRA, TmeasureE-UTRA and TevaluateEUTRA and TmeasureGSM  and so on, and typically the performance of reselections to one RAT is not affected by the configuration or measurement of additional neighbour frequencies of another RAT type. Minimum reselection performance depends primarily on the number of configured frequencies of the same RAT type, and the configured DRX cycle length.
The exception to this is the higher priority search which is performed every Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of configured higher priority UTRA FDD, UTRA TDD, and E-UTRA carrier frequencies and is additionally increased by one if one or more groups of GSM frequencies is configured as a higher priority. The specification of the higher priority search with increased UE carrier monitoring is already covered in the agreements from RAN4#70bis [3].

Following the general principle of per-RAT requirements, it means that the split between normal and reduced performance carriers and the scaling of reduced requierements also needs to be done on a per-RAT basis; this means that the scaling may be applied directly to TmeasureFDD, TevaluateFDD, TmeasureTDD, TevaluateTDD, TdetectE-UTRA, TmeasureE-UTRA and TevaluateEUTRA to derive the reduced performance requirements.

Proposal 1 : In UTRA idle mode, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
One further aspect which has been discussed is the UTRA cell detection time in idle mode which is fixed at 30s regardless of the number of carriers configured. Considering that under the general proposals for idle mode [1] we propose “Proposal 2 : Flexibile configuration of the carriers belonging to each group is specified.” , the number of carriers in the normal group may be more than 2. To address this, we believe that the UTRA idle mode cell detection for normal frequencies could be generalised to Tdetect = ceil(Nfreq,norm/2) * 30 seconds ie Tdectect=30s for 1,2 frequencies, 60s for 3,4 frequencies, and 90s for 5 frequencies. As the reduced performance is scaled by scaling factor Sidle=4, the minimum requirements for detection of cells on frequencies in the reducned group is 4*Tdetect.
Proposal 2 : UTRA idle mode cell detection requirements are generalised to Tdetect = ceil(Nfreq,norm/2) * 30 seconds (normal group) and Tdetect = ceil(Nfreq,reduced/2) * 120 seconds (reduced group)
2.2 Cell FACH state
Somewhat similarly to E-UTRA RRC connected state measurement gaps, cell FACH measurement occasions do not have a dedicated purpose, i.e. the same gap pattern must be used for interfrequency, E-UTRA, GSM RSSI, GSM BSIC identification, and GSM BSIC verification. However, one important difference from E-UTRA is that measurement occasions are first assumed to be divided equally between configured RATs according to 
NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list and FDD measurements are required by higher layers, NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list and TDD measurements are required by higher layers, NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list and GSM measurements are required by higher layers, NGSM=1, otherwise NGSM =0.

NE-UTRAN is 0 or 1.
 
If the UE is capable of E-UTRAN and there are E-UTRAN cells in the neighbour list and E-UTRAN measurements are required by higher layers, NE-UTRAN=1, otherwise NE-UTRAN =0.

Tscale = NFDD+ NTDD + NGSM + NE-UTRAN
The requirements for each individual RAT are then scaled according to Nfreq, where Nfreq is the number of frequencies configured for that particular RAT. Due to the assumed equal division of measurement occasions between configured RATs, then similarly to idle mode the requirements for each RAT are effectively independent from each other, even though the measurement occasions do not have an explicitly signalled purpose. This means that a similar proposal to idle mode can also be assumed for cell FACH state

Proposal 3 : In cell FACH state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
The other aspect which may be discussed is measuremennts in DRX which may be performed even when no measurement occasions are configured. In this case, there could potentially be more time available for measurements, and the scaling factor for normal requirements eg α=8/7 for normal measurements may not always be strictly necessary when reduced performance measurements are configured. Nevertheless, it is difficult to identify all the scenarios (based on DRX parameters etc) in which there would be sufficient time to make the normal measurements without relaxation by using natural DRX. Thus we propose to use α=8/7 for minimum requirements for DRX.
Proposal 4 : In Cell FACH state the same scaling principles are used for DRX requirements as for non DRX requirements
2.3 Cell DCH state

When compressed mode is used in cell DCH state, compressed mode gaps have an assigned purpose. Hence requirements and measurements of different RATs are clearly separated, and it makes sense to perform the split between normal and reduced performance carriers and the scaling of reduced requirements on a per RAT basis.

Proposal 5 : In UTRA cell DCH state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
The other discussion which has taken place is about capabilities to measure without compressed mode. One of the points raised is that the increased carrier monitoring work item should not redefine any capability from a legacy release. We agree that this is an important principle, however it should be noted also in legacy releases that RAN4 carrier monitoring requirements are only minimum requirements and hence do not limit UE implementations which may be able to measure more than the minimum number of carriers even in legacy releases.
The definitions of the various capabilities for measurements without compressed mode from TS25.306 are shown below:

	Need for downlink compressed mode

Defines whether the UE needs compressed mode in the downlink in order to perform inter-frequency or inter-RAT measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each frequency band.

Need for uplink compressed mode

Defines whether the UE needs compressed mode in the uplink in order to perform inter-frequency or inter-RAT measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each frequency band.

Adjacent Frequency measurements without compressed mode
Defines whether the UE needs compressed mode to perform measurements on an adjacent frequency, i.e. a frequency whose center is within 5MHz of the center of the currently used frequency and belongs to the same frequency band as that of the currently used frequency.

Inter-band Frequency measurements without compressed mode

Defines whether the UE needs compressed mode to perform measurements on an inter-band frequency, i.e. a frequency belonging to a frequency band in the band combinations as reported in the IE "Radio Access Capability Band Combination List" but not belonging to the same frequency band as that of the currently used frequency.
Enhanced inter-frequency measurements without compressed mode

Defines whether the UE needs compressed mode to perform measurements on two additional frequencies other than the frequency associated with the serving HS-DSCH cell, where each frequency belongs either to the frequency band of the currently used frequency or to a frequency band in the band combinations as reported in the IE "Radio Access Capability Band Combination List". The two additional frequencies to be measured without compressed mode together with currently used frequency cannot belong to more than two frequency bands.

Frequency specific compressed mode

For the dual band operation, defines whether the UE can apply compressed mode  only to the  frequencies associated with the secondary serving HS-DSCH cells, which are in the frequency band other than the serving HS-DSCH cell.

Frequency specific compressed mode for non-contiguous operation

For the intra-band non-contiguous operation, defines whether the UE can apply compressed mode  only to the  frequencies associated with the secondary serving HS-DSCH cells, which are in the block of configured carriers other than the serving HS-DSCH cell.

Inter-frequency measurements on configured carriers without compressed mode

Defines whether the UE requires compressed mode to perform measurements on the frequencies which are configured for HS-DSCH operation and associated with the secondary serving HS-DSCH cells.


Taking, as an example the capability to make Inter-frequency measurements on configured carriers without compressed mode, this was introduced in release 11. In principle, it is already allowed by specifications to implement a release 11 UE (eg 4C HSDPA or 8C HSDPA capable so from an RF perspective certainly capable of receiving more than two frequencies) which is able to measure more than 2 interfrequency configured carriers without compressed mode, since two frequencies is only a RAN4 minimum requirement. However, for this case, the performance of a a release 11 UE is undefined, since performance requirements for Inter-frequency measurements on configured carriers without compressed mode are only specified under the side condition that there are at most 2 interfrequency carriers.
Since release 11 does not exclude UE which can measure more than 2 interfrequency carriers it would not be redefining an existing capability if RAN4 specified that under IncMon work item there are requirements for the capability.
Some measurement configurations are associated with signalled indices or lists, specifically adjacent frequency index, Inter-band frequency index, and Frequency index list for enhanced measurement. For adjacent frequency index and Inter-band frequency index, there can only be one index signalled which means there is only one adjacent frequency or interband frequency which can be indicated to be measured without compressed mode. Hence, implicitly the capabilities Adjacent Frequency measurements without compressed mode and Inter-band Frequency measurements without compressed mode can only be used to measure one inter-frequency without compressed mode. Similarly, Enhanced inter-frequency measurements without compressed mode is restricted to two frequencies, both by the size of the Frequency index list for enhanced measurement and the definition of the capability itself.
The capabilities Frequency specific compressed mode for non-contiguous operation and Frequency specific compressed mode for non-contiguous operation relate to changing the compressed mode configuration from a per-UE configuration (CM implying a gap for all the UE’s serving cells) to a per-carrier configuration (CM implying a gap on the secondary serving cell(s) belonging to the same band/block as the frequency band where interfrequency measuements are to be performed). Hence these capabilities relate to determining which serving cells will be interrupted in compressed mode gaps, and is not related to increased carrier monitoring.
This leaves Inter-frequency measurements on configured carriers without compressed mode (rel11) as well as the rel99 capabilities Need for downlink compressed mode and Need for uplink compressed mode. Considering first the rel99 capabilities to measure without compressed mode, the requirements for UEs which can perform these kind of measurements are not scaled according to number of frequencies, ie the measurement period is fixed 480ms regardless of Nfreq.
For Inter-frequency measurements on configured carriers without compressed mode, since this capability was introduced in release 11, it may be indicated by UEs supporting 4C-HSDPA or even 8C-HSDPA. As discussed, since RAN4 only defines minimum requirements, we do not see that it would be a redefinition of the rel-11 capability to measure more than 2 interfrequency carrires without compressed mode. 

Proposal 6 : For UE that support Inter-frequency measurements on configured carriers without compressed mode and increased UE carrier monitoring, requirements should be specified for more than 2 interfrequency carriers

Regarding the suitable requirements, the existing requirements were derived to match the performance with a typical compressed mode pattern. Hence similar grouping to normal and reduced performance carriers and scaling of the requierments can be applied as for compressed mode based measurents.
3 Conclusions 
This contribution discusses specific details related to UTRA from which the requirements may be derived, following the agreements and way forward in [3]. We make the following proposals

Proposal 1 : In UTRA idle mode, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
Proposal 2 : UTRA idle mode cell detection requirements are generalised to Tdetect = ceil(Nfreq,norm/2) * 30 seconds (normal group) and Tdetect = ceil(Nfreq,reduced/2) * 120 seconds (reduced group)

Proposal 3 : In cell FACH state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
Proposal 4 : In Cell FACH state the same scaling principles are used for DRX requirements as for non DRX requirements

Proposal 5 : In UTRA cell DCH state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
Proposal 6 : For UE that support Inter-frequency measurements on configured carriers without compressed mode and increased UE carrier monitoring, requirements should be specified for more than 2 interfrequency carriers
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