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1 Background
UE capability for the increased number of frequencies to monitor was discussed in RAN2#86 [1], [2]. No agreements have been reached, but this measurement capability is included in the "UE feature list" excel sheet [2]. In this contribution the UE capability signalling for the increased number of frequencies to monitor is discussed further. 

2 Discussion
To be able to close the IncMon work item from a RAN2 signalling perspective (ASN.1), it is proposed to introduce UE capability signalling for this measurement capability. The optional/mandatory discussion of the REL-12 UE capabilities is expected to continue in RAN4 and/or RAN plenary. 
It is proposed to introduce UE capability signalling for UMTS and LTE separately, with two different flavours each for connected mode:

· Increased UE carrier monitoring UTRA default configuration

· Increased UE carrier monitoring UTRA configurable configuration

· Increased UE carrier monitoring E-UTRA default configuration

· Increased UE carrier monitoring E-UTRA configurable configuration
In case of default configuration the UE measures the UTRA/E-UTRA frequencies with "normal" performance identical when not supporting this feature, in other words the UE performs measurements as normal. However the UE supporting the default configuration does something in addition, i.e. such UE is able to measure an x number of additional carriers with reduced performance (as defined by RAN4 performance requirements). The number of additional carriers that the UE can measure with reduced performance is also defined by RAN4, and summarized below (between brackets):
UMTS:

UTRA FDD 

2 -> 5
(3)

LTE FDD/TDD

4 -> 8
(4)

LTE:

UTRA FDD 

3 -> 6
(3)

UTRA TDD

3 -> 7
(4)

LTE FDD

3 -> 8
(5)

LTE TDD

3 -> 8
(5)

When the default configuration is used, the rules specifying which exactly carriers are measured with normal performance and which carriers are measured with reduced performance would be specified by RAN4 in TS25.133 and TS36.133. Our proposal in RAN4 is

For UMTS:
· The first 2 UTRA carriers in the interfrequency neighbour cell info list  and the first 4 E-UTRA carriers in the interRAT neighbour cell info list shall meet normal performance requirements, and any additional carriers in the neighbour lists within the UE measurement capability shall meet reduced performance requirements
For LTE:
· The first 3 E-UTRA FDD and first 3  E-UTRA TDD carriers in the interfrequency neighbour list  and the first 3 UTRA FFD and first 3 UTRA TDD carriers in the interRAT neighbor list shall meet normal performance requirements, and any additional carriers in the neighbour lists within the UE measurement capability shall meet reduced performance requirements
For UEs to be able to make reduced performance measurements, a default scaling factor also needs to be specified. Since the mapping of signaled scaling factor index to the scaling factor value is agreed to be handled by RAN4, it is also natural that the default scaling factor is specified by RAN4.

In case of configurable configuration, the "normal" and "reduced" performance measurements depend on the signalled "reduced" carriers in system information or dedicated signalling. When the carrier is not signalled as "reduced" carrier, it is a "normal" carrier. Thus the number of "normal" and "reduced" carriers the UE monitors, and which carriers the UE measures with "normal" and "reduced" performance is explicitly signalled, i.e. configurable. When the UE supports the configurable measurement capability this obviously implies that the UE supports the signalling changes to signal reduced carriers and scaling factor, but also the related signalling changes to configure and report increased number of carriers (and increased number inter-frequency neighbours in UMTS). 
Proposal 1: Introduce four measurement capabilities in LTE and UMTS for "increased number of carrier monitoring" in REL-12:

· Increased UE carrier monitoring UTRA default configuration

· Increased UE carrier monitoring UTRA configurable configuration

· Increased UE carrier monitoring E-UTRA default configuration

· Increased UE carrier monitoring E-UTRA configurable configuration. 
3 Summary

RAN2 is kindly asked to discuss the UE capability signaling for increased number of carrier monitoring: 

Proposal 1: Introduce four measurement capabilities in LTE and UMTS for "increased number of carrier monitoring" in REL-12:

· Increased UE carrier monitoring UTRA default configuration

· Increased UE carrier monitoring UTRA configurable configuration

· Increased UE carrier monitoring E-UTRA default configuration

· Increased UE carrier monitoring E-UTRA configurable configuration. 
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