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1 Introduction
In this contribution, we present our further considerations on the impact of carrier aggregation (CA) on mobility measurement requirements based on [1]. 
2 Measurements on activated CC
RAN4 has agreed that UE would be able to perform mobility measurement on each activated carrier without measurement gaps [2]. We suggest that the measurement requirements in Rle-8/9 are applicable to the measurements on the activated component carrier (CC).
Proposal1: The measurement requirements in Rel8/9 are applicable to the mobility measurements on the activated carriers.
3 Measurement on deactivated CC 
3.1 Measurement gap discussion

At last RAN2 meeting, the separate activate/deactivate mechanism has be agreed, thus the measurements on the deactivated carrier need to be considered. For the deactivated CC, if no mobility measurement is performed, the network would have no idea of the channel conditions of these CCs. That may impair the performance of handover or CC management. Thus we suggest that the measurements would be done on the configured but deactivated carrier. As we know the measurements are affected by the UE capability and the RF chain configuration is considered as part of the UE capability. We will discuss the measurement requirement on the deactivated CC in different RF chain configuration as below.
· Unused RF chain existing

This section includes two cases 1) the UE has unused RF chain(s) not configured for any carrier, or 2) the UE has an independent RF chain configured for the deactivated CC.  In the power saving point of view, the corresponding RF is expected to be turned off on the deactivated CC, thus the RF chain closed can also be regarded as an unused RF. When the measurements need to be performed on the deactivated carrier, there are two options.
Option 1: UE utilizes the unused RF chain to measure the deactivated carrier and the measurement gaps are unnecessary. In the option, the measurements on the deactivated carrier like as intra-frequency measurement defined in [3]. It has no impacts on the DL reception of the activated CC.
Option 2: Measurement gaps are allocated on the activated carrier, in other words, opening the unused RF is not needed. Inevitably, the option will affect the DL data reception of the activated carrier and therefore degrade data transmission performance of the UE. In the mean time, the measurement rate will be low [4].
Based on the above analysis, we suggest that if there are unused RF chains, the measurements on the deactivated carrier can be performed without gaps.
Proposal2: if there are unused RF chains, the measurements on the deactivated carrier can be performed without gaps.
· No unused RF existing
In the case, all the RF chains of the UE have been configured with CCs and no separate RF configured to the deactivated carrier. When two contiguous carriers are configured for carrier aggregations, a single RF can be used for reception of these carriers. From the power saving point of view, the UE RF is expected to tune only on the bandwidth of the activated carriers [5]. To perform measurements on the deactivated carriers, there are two options as below.
Option1: UE can change the center frequency to the wider bandwidth. The process of RF retuning may result in the data loss of the activated carrier. 
Option2: measurement gap is allocated in activated carrier. In this option, the DL data reception of active shall be impacted when the UE have to perform measurement on deactivated CC. Fortunately, the measurement shall not lead to data loss.
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 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 reception of the active component carrier will not happen.
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Figure1 special case when perform RF retuning
Up to now, it is not decided by RAN4 whether the above special scenario would be supported and whether the center carrier can be deactivated in LTE-A. Once RAN4 make a decision that this scenario is also supported and 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. Thus the measurements on deactivated carrier with gap needs careful consideration.  
Proposal3: if there is no unused RF chain, the need of measurement gaps of the deactivated carriers is for further study.
3.2 Measurement requirement discussion
The main motivation of the introduction of the activation/deactivation mechanism is to save the UE power consumption. It may be unnecessary for UE to perform measurements frequently on the deactivated carrier. The considerations on measurement requirements of the deactivated carriers are discussed as below.

Option1: When measurement gaps are needed, the measurement requirements of the inter-frequency measurement specified in rel-8/9 are applicable to the deactivated carriers. 
Option2: When measurement gaps are needed, measurement requirements of deactivated carriers can be relaxed and the measurement requirements in rel-8/9 are not applicable. 
Option3: When measurement gaps are not needed, measurement requirements of deactivated carriers can be less strict than that of active carriers. 

For option 1, the measurement requirements are the same as that of inter-frequency measurement in Rel-8/9 which are less strict than that of the activated carriers, since the measurement on the activated carriers are regarded as intra-frequency measurement. Apparently, it is the simplest way to specify the measurement requirements of deactivated carriers.
For option 2 and option 3, two UE states should be taken into account: DRX and non-DRX. When the UE is in DRX state, there is a consensus in RAN2 that common DRX is regarded as a baseline. As we know, the measurement requirements are scaled according to DRX cycle. It is observed that short common DRX length will lead to frequent measurement on the deactivated carrier that will have negative impact to UE power consumption. The simplest way to relax is to use longer measurement period. If the UE is in non-DRX, it is more complex to relax the requirement. 
Of course, the simple way is that the measurement requirements specified in Rel-8/9 are applicable to the measurement of the deactivated carrier when measurement gap are not needed. It has no impact on the current specifications.  But the drawback is that the UE power consumption shall not be saved.
Based on the above analysis, it can be seen that each option has benefits as well as drawbacks. So it is suggested that the all options should be carefully considered to specify an appropriate requirement. 
4 Measurement on Non-configured CC

The measurement on the non-configured carriers depends on the UE capability. The analysis is similar as section 3 where RF chain configuration is considered. When there is unused RF, the intra-frequency measurement can performed. In the case of no unused RF existing, it is natural that the measurement gap can be needed. From the implementation point of the view, gaps are allocated in all carriers associated to an RF chain and the gap patterns are aligned across all the carriers. As specified in Rel-8, UE shall be capable of performing measurement of 8 identified intra-frequency cells and at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies. In CA scenarios, to ensure the robust handover performance, the number of carrier frequency layers and neighbor cells need further study and the evaluations should be performed.
5 Conclusions

In this contribution we give our further consideration on the mobility measurement in CA scenario. The measurements on activated carrier, deactivated carrier and non-configured carrier are discussed. Based on the above analysis, the following suggestions are proposed:
Proposal1: The measurement requirements in Rel8/9 are applicable to the measurements on the activated carriers.
Proposal2: If there are unused RF chains, the measurements on the deactivated carrier can be performed without gaps.

Proposal3: If there is no unused RF chain, the need of measurement gaps of the deactivated carriers is for further study.
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