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1
Introduction

At RAN4#74 meeting, improvements of IncMon core requirements for UTRA and E-UTRA have been discussed based on [1] and CRs for TS25.133 [2][3] and TS36.133 [4][5] were agreed to introduce necessary corrections. However, some remaining issues still need clarification in order to make IncMon core requirements consistent and avoid ambiguity.

This contribution tries to clarify what is the maximum total number of inter-frequency and inter-RAT carriers monitored by the UE with normal performance taking into account both FDD and TDD carriers. 

2 Number of FDD/TDD carriers monitored in NPG
Remaining issue which may cause some ambiguity when going through IncMon core requirements is total number of carriers which IncMon capable UE should monitor with normal performance. In more details, it seems to be unclear what is the exact number of FDD/TDD carriers monitored by the UE with normal performance. The main ambiguity can be caused by paragraphs presented below. In case of E-UTRA idle mode requirements in TS36.133, it is as follows: 
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According to the description above, the most straightforward understanding of Kcarrier,normal is that it includes both FDD and TDD inter-frequency (E-UTRA) carriers. There are no doubts in case of NUTRA_carrier,normal and NUTRA_carrier_TDD,normal which refers to FDD and TDD UTRA carriers separately. However, in all above cases, number of carriers monitored with normal performance is limited to 3 – it means that according to current requirements UE which stays in E-UTRA idle mode is allowed to monitor with normal performance only up to 3 inter-frequency carriers (both  FDD and TDD) but at the same time it can monitor up 6 UTRA normal performance group carriers (3xFDD + 3xTDD). It should be further discussed whether this requirement is captured correctly and how to reword it, if some misunderstanding occurs. One of the possible rewording can be as follows:
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Exactly the same inconsistency can be found in IncMon core requirements of E-UTRA connected mode in TS36.133, but in this case both inter-frequency and inter-RAT carriers’ numbers require clarification.
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To correct this requirement, with minimum impact on the specification, following change can be proposed:
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Observation: IncMon core requirements of TS36.133 for UE in idle and connected modes may need clarification in terms of number of FDD/TDD carriers monitored with normal performance.
3
Conclusion

This contribution tries to highlight potential inconsistency in current IncMon core requirements of TS36.133 for idle and connected modes. It may be needed to correct current requirements according to text proposal presented in section 2 of this contribution. 
Observation: IncMon core requirements of TS36.133 for UE in idle and connected modes may need clarification in terms of number of FDD/TDD carriers monitored with normal performance.
If analysis and corrections presented in this contribution are accepted by RAN4, similar conclusions can then be drawn for IncMon core requirements of TS25.133 for idle, CELL_DCH and CELL_FACH states. 
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[From section 4.2.2 of TS36.133]


For a UE which supports increased carrier monitoring E-UTRA or increased carrier monitoring UTRA, the reselection performance for different carriers may be configured by higher layers to be either normal or reduced. The following definitions are used in the requirements:


Kcarrier : Total number of interfrequency carriers in the neighbour cell list


Kcarrier,normal =Kcarrier- Kcarrier,reduced: Number of interfrequency carriers to be monitored in the normal performance group


Kcarrier,reduced : Number of interfrequency carriers to be monitored in the reduced performance group


NUTRA_carrier: Total number of configured UTRA FDD carriers in the neighbour cell list


NUTRA_carrier,normal= NUTRA_carrier - NUTRA_carrier,reduced: Number of UTRA FDD carriers to be monitored in the normal performance group


NUTRA_carrier,reduced: Number of UTRA FDD carriers to be monitored in the reduced performance group


NUTRA_carrier_TDD : Total number of configured UTRA TDD carriers in the neighbour cell list


NUTRA_carrier_TDD,normal= NUTRA_carrier_TDD - NUTRA_carrier_TDD,reduced: Number of UTRA TDD carriers to be monitored in the normal performance grop


NUTRA_carrier_TDD,reduced: Number of UTRA TDD carriers to be monitored in the reduced performance group


The minimum performance requirements for a UE which supports Increased UE carrier monitoring E-UTRA [2, 31] are calculated as defined in section 4.2.2.4 provided that Kcarrier,normal ≤3 and the minimum performance requirements for a UE which supports Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in section 4.2.2.5 provided that NUTRA_carrier_normal≤3 and NUTRA_carrier_TDD,normal≤3.[…]





4.2.2.9a	UE measurement capability (Increased UE carrier monitoring)


UE which support 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 support increased UE carrier monitoring UTRA according to the capabilities in [2,31] shall additionally 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, a UE supporting E-UTRA measurements in RRC_IDLE state and supporting 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 13 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 cells), cdma2000 1x and HRPD layers.








[Text proposal for E-UTRA idle mode requirements - section 4.2.2 of TS36.133]


For a UE which supports increased carrier monitoring E-UTRA or increased carrier monitoring UTRA, the reselection performance for different carriers may be configured by higher layers to be either normal or reduced. The following definitions are used in the requirements:


Kcarrier : Total number of interfrequency carriers in the neighbour cell list


Kcarrier,normal =Kcarrier- Kcarrier,reduced: Number of interfrequency carriers to be monitored in the normal performance group


Kcarrier,reduced : Number of interfrequency carriers to be monitored in the reduced performance group


NUTRA_carrier: Total number of configured UTRA FDD carriers in the neighbour cell list


NUTRA_carrier,normal= NUTRA_carrier - NUTRA_carrier,reduced: Number of UTRA FDD carriers to be monitored in the normal performance group


NUTRA_carrier,reduced: Number of UTRA FDD carriers to be monitored in the reduced performance group


NUTRA_carrier_TDD : Total number of configured UTRA TDD carriers in the neighbour cell list


NUTRA_carrier_TDD,normal= NUTRA_carrier_TDD - NUTRA_carrier_TDD,reduced: Number of UTRA TDD carriers to be monitored in the normal performance grop


NUTRA_carrier_TDD,reduced: Number of UTRA TDD carriers to be monitored in the reduced performance group


The minimum performance requirements for a UE which supports Increased UE carrier monitoring E-UTRA [2, 31] are calculated as defined in section 4.2.2.4 provided that Kcarrier,normal ≤3 (if UE supports only FDD or TDD E-UTRA carriers) or Kcarrier,normal ≤6 (if UE supports both FDD and TDD E-UTRA carriers) and the minimum performance requirements for a UE which supports Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in section 4.2.2.5 provided that NUTRA_carrier_normal≤3 and NUTRA_carrier_TDD,normal≤3.[…]





[From section 8.1.2 of TS36.133]


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,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, 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 or if Nfreq,n= Nfreq. The minimum perforformance 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 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.





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.





[Text proposal for E-UTRA idle mode requirements - section 8.1.2 of TS36.133]


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,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, 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 (if UE supports only FDD or TDD E-UTRA carriers) or Nfreq, E-UTRA,normal ≤6 (if UE supports both FDD and TDD E-UTRA carriers) or if Nfreq,n= Nfreq. The minimum perforformance 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 (if UE supports only FDD or TDD UTRA carriers) or Nfreq, UTRA,normal ≤6 (if UE supports both FDD and 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.











