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1 Introduction

In last RAN4 meeting some principles on RRM requirements are discussed. The main idea agreed is that RAN4 will not develop any of the band dependent requirements in Release 13 under the WI: LTE CA enhancement beyond 5 Carriers [1].
With the introduction of support up to 32 CCs, one UE may need to measure more frequencies than before. Regarding the UE inter-frequency capability it has been revisited and extended in IncMon related discussion. In the paper, we will further discuss the inter-frequency measurement requirements In CA enhancement B5C and whether further extension of UE measurement capability is needed.
2 Discussion

2.1 Inter-frequency measurement
Measurement can be used for both idle and RRC connection mobility, i.e. cell reselection, handover and carrier management.

Generally, the operators have limited licensed spectrum resource. When the UE supports the up to 32 carriers for LTE carrier aggregation, the typical case should be that some frequencies come from conventional licensed spectrums and other frequencies come from unlicensed spectrums.
If the operators want to use 32 CCs aggregation, the operators should have more than 32 candidate frequencies used for aggregation, therefore the eNB can select the better one among more than 32 candidate carriers. It means that higher inter-frequency measurement requirement may be needed if the network wants to configure the UE from single CC to 32 CCs. 
In Rel-12 IncMon, total layers not including serving layer that UE can monitor has been increased up to 12. However compared with 32CCs, it may be still not sufficient.
There are some options for the network to configure the UE from single CC to 32 CCs quickly.

Option 1: Reuse current RAN4 measurement requirement
In the worst case if following the current measurement gap mechanism the more inter-frequency are configured for inter-frequency measurement the long delay can be expected when at most 32 inter-frequency carriers are configured for measurement. This will lead to system performance degradation significantly. Meanwhile it also gives large challenges for the UE power consumptions.
Option 2: Grouping carriers measurement
The network can group some carriers if the coverage of these carriers is similar. And the network can only select one carrier in this group as inter-frequency measurement, if this selected carrier in this group is good enough, the network can add all CCs of the group to be serving cell for the UE. However, different CCs normally have different character and interference situation therefore it may be difficult to choose/use this grouping measurement. E.g. the different loading will lead to different RSRQ.
Option 3: Increase the number of inter-frequency that the UE should measure.
If the network wants to configure the UE from single CC to 32 CCs quickly and precisely, the straight way is to increase the inter-frequency measurement requirement. 
Different UE has different CA capability. Generally, the UE with higher CA capability has higher inter-frequency measurement capability, because higher CA capability means more RF resource, then more RF resource is freed to perform more inter-frequency measurement during the measurement gap. 
Observation 1: Generally, the UE with higher CA capability has higher inter-frequency measurement capability.
The difference of measurement capability between different UE may be huge, especially after the introduction of up to 32 CCs. However, current RAN4’s specification defines unified minimum requirement, which causes the requirement may be quite conservative if following the legacy mechanism. 
Based on the discussion above, option 3 is the best choice, therefore we propose

Proposal 1: 
The number of inter-frequency that the UE should measure should be further increased due to 32 Carriers aggregation. 

There are two possible approaches:
· Alt 1: UE reports the inter-frequency number it can measure to the eNB regardless of maximum number of carriers UE can aggregate;

· Alt 2: Different minimum measurement requirements are defined for the UEs with different CA capability, e.g. for UE supporting 10-CCs, for UE supporting 20-CCs.
However, Alt 2 should be defined in RAN4. 
Proposal 2: 
RAN4 should discuss whether it is feasible that different inter-frequency measurement requirements are defined for UEs with different CA capability, e.g. for UE supporting 10-CCs, for UE supporting 20-CCs.
3 Conclusion

In this paper, we discuss the inter-frequency measurement requirements for B5C, and suggest:
Observation 1: Generally, the UE with higher CA capability has higher inter-frequency measurement capability.
Proposal 1: 
The number of inter-frequency that the UE should measure should be further 
Proposal 2: 
RAN4 should discuss whether it is feasible that different inter-frequency measurement requirements are defined for UEs with different CA capability, e.g. for UE supporting 10-CCs, for UE supporting 20-CCs.
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