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1 Introduction
In this contribution, we present our initial considerations on the impact of carrier aggregation (CA) on RRM requirements.
2 Requirements Related to Mobility in CA 
Measurements in RRC-IDLE mode

In a network deploying CA, from the UE point of view, more inter-frequency neighbor cells are created. While for UE in RRC-IDLE mode, the critical requirement is to minimize the power consumption while ensuring reasonably good cell selection/reselection performance. RAN2 may provide some optimizations which could limit the number of inter-frequency cells to be measured, e.g. through frequency priority setting etc. or could be left to UE implementation. On the whole, from RAN4 point of view Rel-8 idle mode mobility measurement requirements seem to be applicable for idle mode mobility in a network deploying CA.
Measurement in RRC-CONNECTED mode
As already in Rel-8, a UE is required to measure a carrier, regardless of whether the carrier is intra- or inter-frequency. In Rel-10, a component carrier (CC) has different states: it can be either configured but non-active or can be configured and active. The likely agreement is that UE is required to perform measurement on the configured and active CC, maybe with some power saving mechanism such as DRX [1]. For the CC which is configured but not activated, if no measurement is performed, the network would have no idea of the channel conditions of these CCs. It may impair the performance of handover or CC management. Thus in Rel-10 we suggest that the measurements would be done on all configured CCs, either activated or not activated. The specific measurement requirements of the CCs with different states as previously described should be studied in RAN4.
 For measurements in RRC-CONNECTED mode the following aspects may need to be addressed:
· Measurement period for component carrier
· when no DRX is used
                The introduction of CA has minor impact on the mobility measurement when no DRX is used. We suggest that measurement requirements remain unchanged as defined in Rel-8.
· when DRX is used
         An agreement in RAN2 has been reached that common DRX is regarded as a baseline. We do not foresee the requirement for changing the measurement period for the CCs in active state. For the CCs in inactive state, one alternative is that it has the same measurement period as the active carrier. As we know the main motivation of the introduction of the activation/deactivation mechanism is to save the power consumption. The option as mentioned previously may work well in the long common DRX length configured. However in the case of short common DRX length, this measurement frequency of the inactive carrier will have negative impact to power consumption.  Thus we suggest that it may be unnecessary for UE to perform measurements frequently on the carrier in inactive state. The measurement period of these carriers can be relaxed. We propose two options and other alternative options are not excluded.
Option1: full relaxation. Relaxation is allowed on the inactive carrier regardless of short DRX cycle length or long DRX cycle length. 
Option2: partial relaxation. Relaxation is only allowed in case of short DRX cycle configured.
The performance gain and the corresponding impacts to measurement requirements of these two options should be evaluated by the system simulation.
· Number of carrier frequency layers and neighbour cells
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. While in CA scenarios, the number of both intra and inter-frequency carrier increases. To ensure the robust handover performance, the number of carrier frequency layers and neighbor cells need further study and the evaluations should be performed.

3 Consideration on Radio Link Monitoring in CA
In LTE system, each UE monitors the downlink link quality of its own, which means one carrier’s RLF detection means the whole UE’s radio failure. In CA scenario where UE in connected mode could work simultaneously on multiple CCs, radio link monitoring could be carried out in different ways e.g. per CC monitoring or per UE monitoring. The scheme of per CC monitoring is that radio link monitoring is carried out on each CC. It is perfectly compatible with Rel-8. The scheme of per UE monitoring is that the measurement results of all CC using by a UE are jointed and are estimated by comparing with a certain threshold [2]. How to manage the measurement results of multiple CCs and how to set the proper threshold need more evaluations. 

The radio link failure related contents in CA are being discussed in RAN2, and we thinks RAN2 is responsible for defining the criteria of per UE radio link monitoring. The finally decision may potentially affect the radio link monitoring requirements. 
4 Consideration on TA in CA
At RAN2-68bis meeting conclusion on CA deployment scenarios has been reached that scenarios #1, #2, #3 proposed in [3] are supported. And operators co-signed the band scenarios in [4] at RAN4 53bis meeting, in which several new inter-band combinations were proposed. As a result, the requirements of multiple timing advances for the new inter-band combinations are being discussed. From RAN4 point of view, the new band combinations (without repeater) will lead to smaller timing difference than TA granularity in 36.133. Hence we prefer to use one TA for inter-band combinations in the scenario #1, #2 and #3 proposed in [3].
5 Conclusions

This contribution provides an overview of the CA impact on RRM requirements. The nature of the potential impacts will become clear as soon as RAN1/RAN2 has concluded on the fundamental aspects.
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