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1 Introduction
In this contribution we discuss some remaining open items for increased carrier monitoring for UTRA (25.133) including interRAT mobility aspects to E-UTRA.
2 Disucssion
Idle mode
In RAN4#71bis, good progress was made on idle mode with agreement on the scaling factor (s=6) as well as an outgoing liaison statement to RAN2 which contains the following information on carrier combinations to monitor in idle mode
RAN4 view is that there is no need to require the UE to modify the performance group that has been indicated by the network in any scenario.  RAN4 intends to specify that in idle mode (UTRA and LTE), the UE is not required to measure more than the legacy number of carriers with normal performance as well as measuring the carriers that have been indicated to have reduced performance, up to the new minimum requirement of the increased carrier monitoring work item. In case the limit for normal performance carriers is exceeded, RAN4 view is that the behaviour may be left to UE implementation, provided that at least the legacy number of carriers are measured with normal performance.

RAN4 notes that in case the number of relevant carriers in the neighbour list is greater than the newly defined capabilities for increased carrier monitoring, the UE should select the first N UMTS frequencies; for LTE no such behaviour is defined. RAN4 does not antciapte any problems if this approach continues to be used for increased carrier monitoring

Based on these agreements it appears feasible to directly draft CRs to 25.133 to introduce increased carrier monitoring in idle mode.

One remaining open item is whether is possible to reduce the number of carriers being monitored when serving cell condition becomes poor (ie Srxlev ≤ Sprioritysearch1 or Squal ≤ Sprioritysearch2). Earlier we have proposed that frequencies with higher absolute reselection priority than the serving cell are not measured in this condition if they are also indicated to have reduced performance. We think this would be beneficial to limit the number of additional carriers to monitor, noting that they will anyway be evaluated in the 60s*Nlayers higher priority search when Srxlev ≥ Sprioritysearch1 and Squal ≥ Sprioritysearch2
Proposal 1 : When Srxlev ≤ Sprioritysearch1 or Squal Sprioritysearch2, none of the higher priority layers and all lower and equal priority layers shall be monitored in the reduced performance carriers
A main difference between UTRA and E-UTRA is that there is also a legacy reselection mechanism which is not based on absolute priorities. In case absolute priorities are not applied for interfrequency reselection, proposal 1 clearly cannot be applied. 
Cell FACH state
In cell FACH state, a single measurement occasion pattern is used to measure carriers of all RATs (ie WCDMA interfrequency, E-UTRA and GSM). However, the specifications imply that the first assumption is to share the measurement occation pattern between RATs according to 
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Due to this equal sharing between RATs, the requirements may be defined on a per-RAT basis. This is different from E-UTRA where the total number of frequency layers determines the overall performance. Nevertheless, we consider that the same scaling factors as we propose for E-UTRA could be applicable for UTRA, and also that the same considerations on side conditions for normal and reduced performance carriers would apply.
Considering carrier combinations, we propose 2 alternatives:

Alt-1: Requirements are specified assuming that not more than the legacy number of carriers are measured with normal performance. In addition, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.

or
Alt 2 : Requirements are specified assuming that either not more than the legacy number of carriers are measured with normal performance, or all carriers are measured with normal performance. In case not more than the legacy number of carriers are measured with normal performance, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.

To illustrate the alternatives further, examples are shown in figures 1 and 2, indicating which carrier combinations would be supported or excluded, considering E-UTRA FDD (or E-UTRA TDD) interfrequency carries where the legacy number of carriers supported is 3, and the new capability under the work item is 8.
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Figure 1 : Illustration of supported carrier combinations for alt-1, applied to the number of UTRA FDD interfrequency carriers
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Figure 2 : Illustration of supported carrier combinations for alt-2, applied to the number of UTRA FDD interfrequency carriers

Alt-2 may be useful in some scenarios, especially if the number of normal carriers is not extremely high. For example, if increased carrier monitoring is just used to monitor 3 UTRA FDD interfrequency carriers instead of 2 then it may not be necessary to introduce reduced performance for any of the carriers. Therefore, although alt-1 was our earlier preference, alt-2 may also be acceptable as a compromise to conclude the work.
Since scaling factor 6 is already selected for UTRA idle mode, we propose that it is also the default scaling factor for UTRA cell FACH state. Similarly to LTE, s=12 and s=18 could be used as alternative scaling factor settings.
Cell DCH state

In cell DCH state, compressed mode gap patterns have a designated purpose such as E-UTRA measurement, or UTRA interfrequency measurement. This means that adding additional carriers on one RAT does not have an impact to the performance of other RATs which simplifies the requirements for increased carrier monitoring compared to E-UTRA. For carrier combinations  and scaling factors we propose the same approach as proposed for cell FACH 

Proposal 2 : s=6 (default), s=12 and s=18 are used as scaling factors in UTRA FACH and cell DCH state

Alt-1: Requirements are specified assuming that not more than the legacy number of carriers are measured with normal performance. In addition, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.

or

Alt 2 : Requirements are specified assuming that either not more than the legacy number of carriers are measured with normal performance, or all carriers are measured with normal performance. In case not more than the legacy number of carriers are measured with normal performance, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.

3 Conclusions

In this contribution we discuss remaining open issues for increased carrier monitoring in 25.133. We make the following proposals
For UTRA  idle mode

Proposal 1 : When Srxlev ≤ Sprioritysearch1 or Squal Sprioritysearch2, none of the higher priority layers and all lower and equal priority layers shall be monitored in the reduced performance carriers
For UTRA cell FACH and cell DCH state
RAN4 considers the following alternatives for side conditions for increased carrier monitoring
Proposal 2 : s=6 (default), s=12 and s=18 are used as scaling factors in UTRA FACH and cell DCH state

Alt-1: Requirements are specified assuming that not more than the legacy number of carriers are measured with normal performance. In addition, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.

or

Alt 2 : Requirements are specified assuming that either not more than the legacy number of carriers are measured with normal performance, or all carriers are measured with normal performance. In case not more than the legacy number of carriers are measured with normal performance, further carriers are measured with reduced performance, up to the new minimum requirement of the increased carrier monitoring work item.
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