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1 Introduction
As discussed in [1], RAN4 input would be needed to address RSRQ accuracy issue, when both ABS and measurement gap are used for inter-frequency measurement. Like for primary frequency, measurement gap is not needed for the measurement on neighboring frequencies in CA scenario. Hence, RAN2 should be able to study whether measurement restrictions need to be supported in CA on secondary frequencies. 
This contribution first discusses benefits of applying restricted measurement on secondary frequencies in CA scenarios. It then analyses the types of restricted measurement to be configured for SCell.
2 Discussion
2.1 Scenario for SCell restricted measurement
Figure 1 depicts a HeNB - Macro case, where there are HeNBs operating on both frequencies f1 and f2. UE is in CA mode with macro, and has PCell on carrier f1 and SCell on carrier f2. When UE moves closer to non-CSG HeNBs, there are more and more interference on f1 and f2. Restricted measurement can be configured to UE on f1, so that the coverage of PCell is extended. If there is no restricted measurement on SCell, the SCell will become unusable due to the strong interference from HeNB. UE would not be able to continue CA operation. The same issue will also happen to Pico UE in Macro - Pico scenario. Hence, configuring restricted measurement on SCell helps maintain CA operations in RE area of victim cell. 
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Figure 1 Restricted measurement for CA in HeNB – Macro scenario
Observation 1: Configuring restricted measurement on SCell helps maintain CA operations in RE area of victim cell.
Figure 2 depicts a Macro - Pico case, where both Macro and Pico support CA on frequencies f1 and f2. A Macro UE is in CA with PCell on carrier f1 and SCell on carrier f2. If restricted measurement can only be configured on PCell, offloading this UE to Pico has to be initiated on f1, as RE of Pico is only available on f1. In HetNet scenario, however, it is considered beneficial to have Macro UE’s PCell and Pico UE’s PCell on different carrier frequencies. In this way, cross carrier scheduling can be applied to minimize interference on Pico cell’s control signalling. Hence, Pico cell would have a smaller coverage on f1 and a larger coverage on f2. Configuring restricted measurement on SCell can help discover Pico cell sooner on f2. It also diminishes the need of handing UE from Macro to Pico on f1 first and then making PCell change from f1 to f2. 
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Figure 2 Restricted measurement for CA in Macro - Pico scenario
Observation 2: Configuring restricted measurement on SCell helps expedite offloading to small cell.
Proposal 1: Configuring restricted measurement on SCell should be supported to maintain CA operation in RE area of victim cell and to expedite offloading to small cell.
2.2 Types of SCell restricted measurement
PCell can be configured with the following restricted measurements [2]:

· restricted measurement on RSRP, RSRQ and the radio link monitoring using IE measSubframePatternPCell,
· restricted measurement on neighbour cell RSRP and RSRQ using IE measSubframePatternConfigNeigh, and
· restricted measurement on CQI report using IE csi-SubframePatternConfig. 
In order to maintain CA operations in RE area of victim cell, as illustrated in Figure 1, restricted measurement can be configured on SCell for serving cell’s RSRP/RSRQ measurement. Configuring restricted measurement on SCell for neighbour cell RSRP/RSRQ measurement helps expedite offloading to small cell as shown in Figure 2. Unlike PCell, SCell can be either activated or deactivated. While RRM measurement may be configured on both activated and deactivated SCell, CQI measurement is only enacted on activated SCell. Furthermore, RLM is only performed on PCell in CA scenario. Table 1 summarises the above analysis on the restricted measurement configuration for SCell.
Table1 Restricted measurement configuration for SCell
	
	Activated SCell
	Deactivated SCell

	RSRP/RSRQ Restricted measurement on serving cell
	Yes
	Yes

	RSRP/RSRQ Restricted measurement on  neighbour cell
	Yes
	Yes

	Restricted CQI report
	Yes
	No

	Restricted RLM
	No
	No


Proposal 2: Restricted measurement configuration, listed in Table 1, should be supported for SCell.
2.3 Measurement Requirement
RRM measurement accuracy requirement for activated SCell is the same as for PCell, and the requirements for deactivated Scll are scaled by the parameter measCycleSCell to save power consumption [3]. Since it is introduced in Rel. 10, RAN4 has been working on additional requirements on restricted measurement for PCell. If restricted measurement configuration is further extended to SCell, RAN4 should be invited to evaluate if additional requirement is needed.
Proposal 3: If it is agreed to support restricted measurement configuration on SCell, RAN4 should be invited to evaluate if additional requirement is needed.
3 Conclusion
In this contribution, we first discuss the benefits of configuring restricted measurement on SCell in CA scenarios, then analyse what types of restricted measurement should be configured for SCell. 
Observation 1: Configuring restricted measurement on SCell helps maintain CA operations in RE area of victim cell.
Observation 2: Configuring restricted measurement on SCell helps expedite offloading to small cell.
Proposal 1: Configuring restricted measurement on SCell should be supported to maintain CA operation in RE area of victim cell and to expedite offloading to small cell.
Proposal 2: Restricted measurement configuration, listed in Table 1, should be supported for SCell.
Proposal 3: If it is agreed to support restricted measurement configuration on SCell, RAN4 should be invited to evaluate if additional requirement is needed.
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