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1 Introduction

IncMon WI increases the number of carriers configured for the UE to measure [1]. The impacts on RRM measurement requirements of IncMon have been discussed in a number of meetings. The fundamental assumption for measurement requirements is still that the UE has only one Rx RF chain for inter-frequency measurements [2]. However, for UEs capable of supporting advanced E-UTRA features, such as CA, CoMP and dual connectivity, the UEs will have two or more Rx RF chains, capable of simultaneously measuring two or more inter-frequency carriers. This enhanced capability in UE side is so far ignored in the discussion of RRM measurement requirements.
In this paper, we discuss the potential enhancement of RRM measurement requirements for advanced UEs with two or more Rx RF chains for supporting the IncMon feature.

2 Discussion
Inter-frequency measurement requirements are currently defined based on the assumption that the UE has only one Rx RF chain for inter-frequency measurements in TS 36.133. The assumption is valid for legacy UEs, which do not have more than one Rx RF chain. For UEs capable of supporting advanced E-UTRA features, such as CA, CoMP and dual connectivity, the UEs will have two or more Rx RF chains. These UEs are capable of simultaneously measuring two or more carriers. 

IncMon feature increases the number of carriers configured for the UE to measure. The discussion of the IncMon RRM requirements is so far still based on the assumption that the UE uses only one Rx RF chain for inter-frequency measurements. With this assumption, the inter-frequency measurement requirements will have to be relaxed with the increased number of carriers configured for the UEs to measure, even for advanced UEs that have more than one Rx RF chain. For advanced UEs, the minimum performance requirements defined based on one Rx RF chain may actually be too loose to be meaningful. The relax of the inter-frequency measurements may also be unnecessary, since the capability of the UE for inter-frequency measurements can be doubled or tripled due to there are more Rx RF chains available in these UEs.

For example, FDD – FDD inter frequency measurements requirements are currently defined as follows [3]:
8.1.2.3.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

With the incensement of the carriers (Nfreq) to be measured, the minimum time to identify a new FDD inter-frequency ( TIdentify_Inter) will be increased according to the above expression. If Nfreq  is doubled from 3 to 6, for instance, the minimum time to identify a new FDD inter-frequency cell would also be doubled.

For a UE supporting FDD CA, it has at least two Rx RF chains, which can be used to simultaneously to measure two E-UTRA inter-frequency layers.   If this can be considered as an option when defining the RRM requirements for IncMon feature, the UE may complete the identification of a new FDD inter-frequency cell with the half of the time in comparison with the assumption that only one Rx RF chain is used for inter-frequency measurements.
3 Summary 

In this paper, we pointed out that advanced E-UTRA UEs, such as an UE supporting CA, may have two or more Rx RF chains, which can be used to simultaneously to measure more than one E-UTRA inter-frequency layer.  For these UEs, the minimum time for identify an E-UTRA inter-frequency cell could be significantly shorter than current requirements when the UE actually measures more than one E-UTRA inter-frequency layer simultaneously. This capability may have special important for the IncMon feature for avoiding the unnecessary relax for RRM inter-frequency measurement requirements.    
Proposal: Suggesting to exploring the capability of advanced UEs for measures more than one E-UTRA inter-frequency layer simultaneously, when defining the RRM inter-frequency measurement requirements for IncMon feature.
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