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1
Introduction
In previous RAN4 meetings, some aspects of measurements to be used in carrier aggregation scenarios were considered. Also, an LS on this topic was exchanged with RAN2 [1]. 
In this contribution we further analyze some aspects related to the measurements needed for radio resource management with carrier aggregation.

2
Discussion
For carrier aggregation scenarios, RAN2 has agreed that a carrier’s status can be non-configured, configured activated and configured deactivated. It was also agreed in RAN2 that the “primary component carrier” will not be deactivated, while the “secondary component carrier” can be quickly deactivated/activated using MAC signalling. Compared to the single carrier scenarios from previous releases, the configured deactivated state was added. The rationale behind this is to bring some power saving benefits but to also be able to switch on/off a carrier  without going through all the configuration process. This new state, together with the changes brought by carrier aggregation, requires further consideration from the measurements point of view.  Next we will briefly discuss the measurements for each of these states.
RRC configured/deactivated

This new state was introduced in RAN2 to enable power saving while offering the ability to switch between activated/deactivated state on a fast time scale. Switching on a fast scale implies the fact that the UE and the network have to be aware of the conditions on the deactivated carrier, hence, it is desirable that the UE performs measurements periodically or in some autonomous way. To also enable power saving, the measurement periodicity could be reduced, for example to correspond to the periodicity of DRX cycles. The exact periodicity should be carefully studied as it is a trade off between performance and power consumption.
The measurement gaps are configured by the network on a slow time scale and provide limited time to perform the measurements. The activation/deactivation procedure on the other hand, occurs on a fast time scale. This implies that the measurement gaps have to remain configured on the primary carrier irrespective of the secondary carrier being activated or deactivated. Furthermore, the UE can not transfer any data during the measurement gaps, hence, the average data rate experienced by the user will suffer under a gap based measurement model. Carrier aggregation was introduced to enable higher throughput. In order to make full use of this feature, the ability to switch very fast from actived to deactivated state is very important. A gap based approach limits this ability because it imposes some unnecessary constraints on when the measurements can be performed.
Depending on the deployment scenario, the measurement needs could be very different. Allowing for flexibility in the measurements would enable the network to adapt to different scenarios and maximize performance. Therefore, it is highly desirable that the periodicity of the measurements is very flexible or even some autonomy is given to the UE. 
From an RF point of view, two distinct cases can be identified for carrier aggregation, inter-band and intra-band. In the case of inter-band aggregation, it is expected that there will be an RF chain for each carrier. Turning on and off one of the RF chains should have limited impact on the other RF chain so measurements on the deactivated carrier could be performed without influencing the active carrier, hence there is no need for measurement gaps. 

The intra-band aggregation case aggregation might be more challenging. In order to be able to receive the deactivated carrier, some RF retuning might be necessary (change of LO frequency, A/D sampling rate). This retuning would have some influence on the active carrier and might lead to losing one TTI on the DL. The impact of this should be analyzed in relation to the measurement periodicity. If the periodicity is low enough the impact might be negligible.
Proposal: Measurement gaps should not be used to perform measurements on a deactivated carrier. To enable power saving, the periodicity of the measurements could be relaxed to be similar to that of DRX measurement cycles.

RRC configured/activated

In this case the UE is monitoring PDCCH/PDSCH on all carriers so performing measurements is trivial. When no DRX is used, the requirements could be the same as the ones defined for Rel.8/9. When DRX is used, this could be common across all carriers and the DRX requirements already defined could be used.

3 
Conclusion

In this contribution we presented a brief analysis on the measurement requirements in the context of carrier aggregation.  For the RRC connected/active component carriers (states defined for Rel.8/9 also) we think most of the requirements already defined could be reused. For the RRC connected/deactivated component carriers, the new state introduced in the context of carrier aggregation, some measurement flexibility is desired and the UE should be able to make measurements without gaps to enable fast switching between the activated and deactivated state. Our proposal is to use some measurement periodicity similar to that of DRX mode in the deactivated state. 
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