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1	Introduction
In Rel-12 RAN4 introduced the Incmon feature. A UE which support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA, shall be able to monitor an increased number of carrier compared to the UE which does not support IncMon. The measurement performance for different carriers may be configured by higher layers to be either normal or reduced performance. The basic philosophy behind IncMon is captured in sections 8.1.2.1.1a and 8.1.2.1.1.1a together with defined minimum requirements for inter-frequency and inter-RAT measurements.
Although the feature and requirements were discussed at length it is not in fact not clear from current specification how the UE behaviour is if the number of carriers in NPG is higher than 3 carriers.
2	Discussion
The basic requirements are captured in sections 8.1.2.1.1a and 8.1.2.1.1.1a.
8.1.2.1.1.1a	Maximum allowed layers for multiple monitoring (Increased UE carrier monitoring)
UE which indicate support for Increased UE carrier monitoring E-UTRA according to the capabilities in [2,31] shall be capable of monitoring at least 
-	Depending on UE capability, 8 FDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 8 TDD E-UTRA inter-frequency carriers
UE which indicate support for increased UE carrier monitoring UTRA according to the capabilities in [2,31] shall be capable of monitoring at least
-	Depending on UE capability, 6 FDD UTRA carriers, and
-	Depending on UE capability, 7 TDD UTRA carriers, and
In addition to the requirements defined above, the UE which indicate support for Increased UE carrier monitoring E-UTRA or increased UE carrier monitoring UTRA according to the capabilities in [2,31]shall be capable of monitoring a total of at least 12 carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers
The minimum performance requirements for a UE which does not indicate support for Increased UE carrier monitoring E-UTRA [2,31] are calculated assuming all E-UTRA carriers which the UE is required to monitor, are having normal performance, i.e.  Nfreq, E-UTRA,reduced =0. The minimum performance requirements for a UE which does not indicate support for Increased UE carrier monitoring UTRA [2,31] are calculated assuming all UTRA carriers which the UE is required to monitor, are having normal performance, i.e. Nfreq, UTRA,reduced =0. Capabilities for number of carriers to monitor for UE which do not support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1. A UE which do not indicate support for Increased UE carrier monitoring E-UTRA or UTRAN [2,31] does not have any reduced performance carrier requirements and Kn=1.
8.1.2.1.1a	Monitoring of multiple layers using gaps (Increased UE carrier monitoring)
For UE which support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA, the measurement performance for different carriers may be configured by higher layers to be either normal or reduced performance. A measurement scaling factor, MeasScaleFactor [2], defining the relaxation to be applied to the requirements for carriers measured with reduced measurement performance is signalled by higher layers and has the possible settings shown in table 8.1.2.1.1-1.
Table 8.1.2.1.1-1: Measurement Scaling factor Configurations supported by the UE
	
	MeasScaleFactor information element settting
	Kn
	Kr

	sf-EUTRA-cf1
	8
	8/7
	8

	sf-EUTRA-cf2
	16
	16/15
	16



If no reduced performance group carrier is configured, the UE shall consider all carriers to have normal performance
If no MeasScaleFactor is configured, a UE indicating support for increased carrier monitoring E-UTRA or increased carrier monitoring UTRA shall monitor at least the number of carriers specified in section 8.1.2.1.1.1 and is not required to monitor the increased number of carriers specified in section 8.1.2.1.1.1a.
The following definitions are used in the performance requirements:
Nfreq =Nfreq,n + Nfreq,r 
Where:
Nfreq,n = Nfreq, E-UTRA,normal + Nfreq, UTRA, normal + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD : Total number of interfrequency carriers to be monitored with normal measurement performance
Nfreq,r = Nfreq, E-UTRA,reduced + Nfreq, UTRA, reduced : Total number of interfrequency carriers to be monitored with reduced measurement performance
Where :
Nfreq, E-UTRA,normal : Number of interfrequency carriers to be monitored with normal performance 
Nfreq, E-UTRA,normal,FDD : Number of interfrequency FDD carriers to be monitored with normal performance
Nfreq, E-UTRA,normal,TDD : Number of interfrequency TDD carriers to be monitored with normal performance
Nfreq, E-UTRA,reduced : Number of interfrequency carriers to be monitored with reduced performance
Nfreq, UTRA,normal : Number of UTRA carriers (FDD and TDD) to be monitored with normal performance 
Nfreq, E-UTRA,normal,FDD : Number of interfrequency FDD carriers to be monitored with normal performance
Nfreq, E-UTRA,normal,TDD : Number of interfrequency TDD carriers to be monitored with normal performance
Nfreq, UTRA,reduced : Number of UTRA carriers (FDD and TDD) to be monitored with reduced performance
For interfrequency carriers, if Nfreq, E-UTRA,reduced is not equal to zero then Kn and Kr are as shown in table 8.1.2.1.1-1. Otherwise Kn=1 and all interfrequency layers have normal performance.
For UTRAN carriers, if Nfreq, UTRA,reduced is not equal to zero then Kn and Kr are as shown in table 8.1.2.1.1-1. Otherwise Kn=1 and all UTRA frequency layers have normal performance.

The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring E-UTRA [2, 31] are calculated as defined in sections 8.1.2.3.1 and 8.1.2.3.2 provided that Nfreq, E-UTRA,normal ≤3 for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nfreq, E-UTRA,normal ≤6 for a UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nfreq, E-UTRA,normal,FDD ≤3 E-UTRA carriers and Nfreq, E-UTRA,normal,TDD ≤3 TDD E-UTRA carriers or if Nfreq,n= Nfreq. The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in sections 8.1.2.4.1, 8.1.2.4.3, 8.1.2.4.7 and 8.1.2.4.13  provided that Nfreq, UTRA,normal ≤3 for UE capable of either FDD UTRA carrier monitoring or TDD UTRA carrier monitoring or Nfreq, UTRA,normal ≤6 for a UE capable of both FDD and TDD UTRA carrier monitoring provided Nfreq, UTRA,normal,FDD ≤3 FDD UTRA carriers and Nfreq, UTRA,normal,TDD ≤3  TDD UTRA carriers or if Nfreq,n= Nfreq. Capabilities for number of carriers to monitor for a UE which supports Increased carrier monitoring E-UTRA or Increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1a.
The rules are clear when UE is not configured with RPG – then all carriers shall have normal performance. For UEs not configured with MeasScaleFactor shall monitor at least the number of carriers as specified for non-IncMon. Additionally, it is clear what the behaviour is when number of carriers in RPG is zero.
A long section is dedicated for specifying the UE behaviour for the situation when the minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring E-UTRA apply and the requirements in sections 8.1.2.3.1 and 8.1.2.3.2 apply accordingly. However, it is not clear from the current specification what the UE behaviour and requirements would be e.g. in case number of carriers in NPG>3.
During the IncMon WI it was discussed when the IncMon requirements apply and what the UE requirements would be. It is also our understanding that during the discussions it was discussed how the UE should behave in case the conditions for when IncMon would apply, would not be fulfilled. One situation is when the number of carriers in NPG > 3.
To our understanding, it was common understanding during the IncMon discussions, that e.g. in case number of carriers in NPG > 3, all carriers would be treated with equal priority and all carriers should have normal performance. This is however not stated anywhere in the requirements. 
In this case, we would prefer to have same behavior as for when UE is not configured with reduced performance group. I.e. following clarification would be needed in section 8.2.1.1a:
If no reduced performance group carrier is configured, the UE shall consider all carriers to have normal performance
If Nfreq, E-UTRA,normal > 3 for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nfreq, E-UTRA,normal >6 for a UE capable of both FDD and TDD E-UTRA, or Nfreq, UTRA,normal >3 for UE capable of either FDD UTRA carrier monitoring or TDD UTRA carrier monitoring or Nfreq, UTRA,normal >6 for a UE capable of both FDD and TDD UTRA carrier monitoring, the UE shall consider all carriers to have normal performance.
If no MeasScaleFactor is configured, a UE indicating support for increased carrier monitoring E-UTRA or increased carrier monitoring UTRA shall monitor at least the number of carriers specified in section 8.1.2.1.1.1 and is not required to monitor the increased number of carriers specified in section 8.1.2.1.1.1a.
In [2] we provide a CR capturing above clarification.
3	Conclusion
In this paper address a missing requirement for the IncMon feature. It is not clear from current specification what the UE behavior and requirements are when the number of carriers in NPG is higher than current maximum for when IncMon scaling applies. It is our understanding that this was discussed during the WI phase and common understanding in RAN4 was that all carriers would be treated with equal priority and all carriers should have normal performance.
We provide text proposal for capturing the missing requirement.
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