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1
Introduction

At RAN4#73 meeting a set of CRs for TS25.133 [1][2] and TS36.133 [3][4] were agreed to introduce requirements for Increased number of carriers for UE to monitor in UTRA and E-UTRA (IncMon). However, the new requirements need some clarifications in several aspects to avoid ambiguity.

In this contribution we highlight those parts of new requirements which are unclear in terms of requirements applicability. 

2
Single RAT capability of IncMon
During the discussion on IncMon requirements it has not been explicitly defined whether UE would be able to support new functionality only in case of single RAT, i.e. whether UE would be allowed to monitor increased number of carriers in one RAT only (e.g. E-UTRA) and legacy number of carriers in other RAT (e.g. UTRA). This option should be left for network configuration but in the current agreement it may be up to network configuration or UE implementation whether UE should monitor increased number of carriers for both RATs or only one. 
According to current requirements, it is not clear whether UE is allowed to support IncMon only in single RAT. E.g. in section 8.1.2.1.1a of TS36.133 one of the paragraphs states as follow:
The requirements in sections 8.1.2.3.1, 8.1.2.3.2, 8.1.2.4.1, and 8.1.2.4.3, apply provided that Nfreq, E-UTRA,normal ≤3, and Nfreq, UTRA,normal≤3, or if Nfreq,n= Nfreq. . Capabilities for number of carriers to monitor for UE which support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1a.
Highlighted part suggests that if UE indicates support for IncMon, it has to monitor increased number of carriers in both RATs. In our opinion UE should be allowed to apply IncMon requirements in single RAT and we propose to clarify this issue in current specification.

Proposal 1: Allow and enable configuration and operation of RAT independent usage of the IncMon feature. I.e. it is possible for network to configure the UE with IncMon on a per RAT. And the UE needs to support having the feature configures and in use on a per RAT.
Proposal 2: Clarify in current specifications (TS25.133 and TS36.133) that it is possible for network to configure the UE with IncMon on a per RAT.
According to these proposals, CRs [5][6][7][8] have been submitted to clarify current requirements.

3 Number of UTRA monitored carriers 
Next issue which needs clarification is number of UTRA carriers which IncMon capable UE should monitor staying in E-UTRA idle and connected states. It has been identified some inconsistency between E-UTRA idle and connected states in regards to total number of UTRA normal performance carriers (FDD+TDD). I.e. in E-UTRA connected UE is allowed to monitor up to 3 UTRA carriers with normal performance in total, as specified in section 8.1.2.1.1a of TS36.133:

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

If Nfreq, E-UTRA,reduced is not equal to zero or Nfreq, UTRA,reduced is not equal to zero then Kn is as shown in table 8.1.2.1.1-1 . Otherwise Kn=1 and all frequency layers have normal performance.

The requirements in sections 8.1.2.3.1, 8.1.2.3.2, 8.1.2.4.1, and 8.1.2.4.3, apply provided that Nfreq, E-UTRA,normal ≤3, and Nfreq, UTRA,normal≤3, or if Nfreq,n= Nfreq. . Capabilities for number of carriers to monitor for UE which support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1a.   

At the same time, section 4.2.2 of TS36.133 allows UE in E-UTRA idle stated to monitor up to 6 UTRA normal performance carriers (up to 3 FDD carriers + up to 3 TDD carriers):
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 requirements in sections 4.2.2.4 and  4.2.2.5, apply provided that Kcarrier,normal ≤3, NUTRA_carrier_normal≤3 and NUTRA_carrier_TDD,normal≤3. In case the limits for the number of  normal performance carriers is exceeded considering the broadcast neighbour cell list, and the bands supported by the UE, the UE shall measure at least 3 interfrequency carriers, and 3 UTRA carriers with normal performance. Additionally, reduced performance requirements shall be met for carriers for which the Reduced measurement performance IE is indicated, up to the UE measurement capability in section 4.2.2.9a
Taking the above into account, according to current requirements UE seems to have different capability in terms of number of UTRA carrier with normal performance monitored in E-UTRA idle state than in connected state, which is not the case for E-UTRA carriers. According to our understanding this issue has not been identified during standardization process of IncMon requirements and needs further discussion and clarification.
Observation: According to current requirements in TS36.133, UE seems to have different capabilities in terms of number of UTRA carrier with normal performance monitored in E-UTRA idle state than in connected state, which is not the case for E-UTRA carriers.
Proposal 3: Clarify requirements in TS36.133 in terms of total number of UTRA carrier with normal performance monitored in E-UTRA idle and connected states.
4
Conclusion

In this contribution we presented our analysis on current requirements of IncMon. Based on those, following proposals and observation have been made:
Proposal 1: Allow and enable configuration and operation of RAT independent usage of the IncMon feature. I.e. it is possible for network to configure the UE with IncMon on a per RAT. And the UE needs to support having the feature configures and in use on a per RAT.
Proposal 2: Clarify in current specifications (TS25.133 and TS36.133) that it is possible for network to configure the UE with IncMon on a per RAT.
Observation: According to current requirements in TS36.133, UE seems to have different capabilities in terms of number of UTRA carrier with normal performance monitored in E-UTRA idle state than in connected state, which is not the case for E-UTRA carriers.
Proposal 3: Clarify requirements in TS36.133 in terms of total number of UTRA carrier with normal performance monitored in E-UTRA idle and connected states.
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