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1 Introduction
Based on [1], it can be seen that the measurements are relevant to the UE RF capability. In this contribution, we present our considerations on the measurement gaps in carrier aggregation (CA) scenario taking RF capability into account as below.

2 Measurement gap discussion 
In Rel-10, in the case intra-band contiguous aggregation, UE may adopt a single wideband-capable (i.e., >20MHz) RF front end and a single FFT, or alternatively multiple “legacy” RF front ends (<=20MHz) and FFT engines. In the case inter-band aggregation, non adjacent inter separate RF front ends are necessary as shown in Table1 [2].

Table1: Possible UE Rx Architecture for the three aggregation scenarios

	Rx Characteristics

	Option 
	 Description (Rx architecture)
	Intra Band aggregation 
	Inter Band aggregation

	
	
	 Contiguous (CC) 
	Non contiguous (CC) 
	Non contiguous (CC) 

	A
	Single (RF + FFT + baseband) with BW>20MHz
	Yes
	-
	 

	B
	Multiple (RF + FFT + baseband) with BW≤20MHz
	Yes
	FFS
	Yes


2.1 Multiple RF chains
For multiple RF front ends architecture as shown in Table1, in order to perform measurements on the deactivated carriers, there are two options as below.
Option 1: Measurement gaps are allocated on the activated carriers. 

Inevitably, the option will affect the DL data reception of the activated carrier and therefore degrade data transmission performance of the UE.

Option 2: A separate RF chain that is not currently operating needs to be activated when UE is expected to perform measurements on the deactivated carrier. The measurement gaps are unnecessary.
From UE power saving point of view, the RF chain enters the shut down state if it corresponds to a deactivated carrier, thus in this state the power consumption of the RF chain is very low. From fast carrier activation point of view, the time for activating the separate RF chain mainly including the time for “PLL locking” and the time for “ADC adjustment” is short. Thus the measurements can be quickly performed. From the RF point of view, turning on a separate RF chain has negligible impact on the operating RF chain (i.e., performing the measurements on the deactivated carrier by the separate RF has no impact on the ongoing communication). 
Based on the above analysis, we suggest that if there is a separate RF chain which is not currently operating, the measurements on the deactivated carrier can be performed without gaps.
2.2 Single RF chain 
When two contiguous carriers are configured for carrier aggregations, a single RF Rx architecture (Option A) can be used for reception of these carriers as shown in Table1. From the power saving point of view, the UE RF is expected to tune only on the bandwidth of the activated carriers. To perform measurements on the deactivated carriers, there are two options as below.
Option1: measurement gap is allocated in the activated carrier.
In this option, the DL data reception of active shall be impacted when the UE have to perform measurement on deactivated CC. 
Option2: Currently operating RF chain and baseband can continue be used, but have to be re-tuned.
In this option, UE changes the center frequency according to the aggregated wider bandwidth in order to measure the deactivated carrier. Since the currently operating RF chain is used for both measurement and data reception, the RF retuning will result in the disruption in the ongoing connection due to the center frequency adjustment. The time for RF re-tuning mainly includes the time for “PLL locking” and the time for “changing ADC sampling rate” is not more than a few hundred microseconds. Taking the shortest resolution of scheduling duration into account, the interruption time of the ongoing communication on the activated carrier is at most one TTI. The impact can be acceptable.
We also notice that there are some special cases that the RF retuning may not be required as shown in Figure 1. For example, three contiguous carriers (CC1, CC2 and CC3 where CC2 is the center carrier among the three configured carriers and aligned with the center frequency) are configured and a single RF chain is used. The RF centre frequency should not be changed when CC2 is deactivated. Thus the UE may perform the measurements without measurement gap on CC2. In addition, the interruptions in the DL data reception of the activated CC will not happen.
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Figure1 special case when perform RF retuning
It is not decided by RAN4 whether the center carrier can be deactivated in LTE-A. Once RAN4 make a decision that the center carrier can be deactivated, then the special case is meaningful, and the UE shall perform the measurement without gap on deactivated center carrier.
Consequently based on the preceding analysis under the different Rx architectures, we suggest that the measurements on the deactivated carriers can be performed without measurement gaps. 
Proposal1: The measurements on the deactivated carriers can be performed without measurement gaps.
2.3 Out of the UE RF capability
The measurement on the non-configured carriers also depends on the UE capability. Except the case that currently operating RF chain and baseband can to be reused but have to re-tuned and the case that a separate RF chain that is not currently operating needs to be activated, the case that the aggregated set including the activated carriers and the non-configured carriers where the latter need to be measured can not be supported by UE RF capability should be considered. The case corresponds to the Case C in LS [3] from RAN2. Since the aggregated set is out of the scope of UE RF measurement capability. Thus a measurement gap should be needed.

Proposal2: The measurement gaps are needed if the measurements can not be supported by UE RF capability.
3 Conclusions

In this contribution we give our consideration on the measurement gap in CA scenario.  The need of measurement gap under different Rx architecture is discussed. Based on the above analysis, we propose
Proposal1: The measurements on the deactivated carriers can be performed without measurement gaps.
Proposal2: The measurement gaps are needed if the measurements can not be supported by UE RF capability.
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