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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 E-UTRA from which the requirements may be derived, following the agreements and way forward in [3].
2 Disucssion

2.1 Idle mode
In E-UTRA idle mode, the requiremens for each RAT are effectively independent from each other. Hence, in existing requirements there are separate requirements for Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter , Tevaluate,E-UTRAN_Inter, Tdetect,UTRA_FDD, Tmeasure,UTRA_FDD , Tevaluate,UTRA_FDD, Tdetect,UTRA_TDD, Tmeasure,UTRA_TDD , Tevaluate,UTRA_TDD, Tmeasure,GSM  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 E-UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x and HRPD 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 Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter , Tevaluate,E-UTRAN_Inter, Tdetect,UTRA_FDD, Tmeasure,UTRA_FDD , Tevaluate,UTRA_FDD, Tdetect,UTRA_TDD, Tmeasure,UTRA_TDD and Tevaluate,UTRA_TDD to derive the reduced performance requirements.
Proposal 1 : In E-UTRA idle mode, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on a per RAT basis
2.2  RRC Connected state

In RRC connected state, gaps are shared between multiple RATs; in the general definitions for chapter 8 a scaling factor currently defined as 

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD

is used in the later requirements to scale each individual RAT’s requirement.  Hence minimum cell detection and measurement performance depends primarily on the total number of configured frequencies.

Following this general principle, it is necessary to perform it means that the split between normal and reduced performance carriers and the scaling of reduced requierements also needs to be done on on the total number of carriers, rather than on a per RAT basis.

Thus we can introduced 

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD: Total number of carriers all RATs in the neighbour cell list as defined above

Nfreq,n = Nfreq, E-UTRA,normal + Nfreq, UTRA, normal + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD : Total number of carriers to be searched and measured with normal measurement performance

Nfreq,r = Nfreq, E-UTRA,reduced + Nfreq, UTRA, reduced : Total number of carriers to be searched and measured with reduced measurement performance

Proposal 2 : In E-UTRA RRC connected state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on the total set of configured carriers
Since we propose to use s factor scaling with s=8, normal requirements are scaled by αNfreq,n and reduced performance requirements are scaled by sNfreq,r where α=8/7. One aspect which has not been discussed is that other measurements such as GSM, HRPD or CDMA2000 are also affected by the increased carrier monitoring and should have performance scaled by the same factor αNfreq,n.  Specifically for BSIC identification this poses a problem, in that the requirements are specified in terms of “Number of carriers other than GSM” which are being monitored. The expected BSIC identification performance depends on αNfreq,n  but αNfreq,n is not an integer. Therefore we propose that αNfreq,n is rounded up to the next integer, allowing existing BSIC identification requierments to be reused.

Proposal 3 : Normal requirements in RRC connected state are scaled by αNfreq,n where α=8/7, including requirements for CDMA200, HRPD and GSM

Proposal 4 : For initial BSIC identification, ceil(αNfreq,n) is used
UE that do not need measurement gaps for connected mode measurements

For UE that have the capability to measure without gaps, RRM requirements are defined with an effective Tinter1=60ms according to 36.133

A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.

This principle has benefit for both UE and network. From a UE perspective, similar baseband processing and scheduling for interfrequency measurements can be used for scenarios that are measured without gaps and measurements with gaps. The baseband processing requirements for cell search and measurement are the same whether or not measurement gaps are configured.  From eNB perspective there is also benefit in that similar RRM methodologies such as threshold can be used for UE that measure without gaps as for UE that measure with gaps, since the UE performance can be assumed to be very similar.

When considering monitoring an increased number of carriers, we think that it would be beneficial to contine with a similar approach. Although in principle, it may be possible to consider increased interfrequency measurement activitiy for UE that measure without gaps, this may also necessitate significant additional work potentially including hardware changes to UE searcher to deal with the increased baseband requirement, as well as further increased power consumption compared to UE which measure using gaps. Especially since measurement without gaps is an optional capability, it seems better to keep the measurement activity similar to the measurement activity for measurement with gaps.

Thus we propose to concentrate on the requirements for monitoring an increased number of carriers when gap patterns are configured, and then to use the following proposal to derive the requirements for UE capable of measuring without gaps.

Proposal 5 :For monitoring an increased number of carriers a UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used.

DRX Requirements

For DRX, there could potentially be more time available for measurements, and similarly to idle mode, the scaling factor α=8/7 for normal measurements may not always be strictly necessary when reduced performance measurements are configured. Nevertheless, it is somewhat 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 6 : The same scaling principles are used for DRX requirements as for non DRX requirements
3 Conclusions 
In this contribution we discuss specific aspects of increased UE carrier monitoring related to E-UTRA, and make the following proposals

Proposal 1 : In E-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 : In E-UTRA RRC connected state, the split between normal and reduced performance carriers and the scaling of reduced requirements is done on the total set of configured carriers
Proposal 3 : Normal requirements in RRC connected state are scaled by αNfreq,n where α=8/7, including requirements for CDMA200, HRPD and GSM

Proposal 4 : For initial BSIC identification, ceil(αNfreq,n) is used
Proposal 5 :For monitoring an increased number of carriers a UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used.

Proposal 6 : The same scaling principles are used for DRX requirements as for non DRX requirements
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