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1 Introduction
To target the peak data rate requirement in [1], carrier aggregation (CA) was introduced as a key feature to LTE-A. In RAN1, some consensuses on carrier aggregation were reached [2].

· Supporting carrier aggregation for both contiguous and non-contiguous component carriers with each component carrier limited to a maximum of 110 Resource Blocks using the Release 8 numerology;

· All component carriers are possible be configured Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same.
· Non-backward-compatible configurations of LTE-A component carriers is not precluded;

· It is possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL.
· From a UE perspective, there is one transport block (in absence of spatial multiplexing) and one hybrid-ARQ entity per scheduled component carrier. Each transport block is mapped to a single component carrier only.

In the document we give a discussion on measurement report triggering asynchronization among CCs in CA.
2 Discussion
2.1 Measurement report triggering asynchronization
When LTE-A UE with capability of carrier aggregation performs measurement, how to configure the UE measurement reporting is an issue, because the radio characteristics of each CCs e.g. path loss may be different. This possibly leads to the measurement reporting triggering difference among CCs. 
The Eb/Io not RSRP of each carrier is chosen as the evaluation metric, since signal quality is strongly influenced by interference. Also Eb/Io is a parameter related to service quality which means that each service has one minimum Eb/Io which should be fulfilled during the service life. If the Eb/Io of one carrier of serving cell is below the service minimum Eb/Io (Eb/Io threshold) to maintain the QoS and the Eb/Io of one target cell is higher than a certain threshold, the current carrier is not the best one for data transmission. Through simulation, it is found that the trigger time of each CC on this kind of event differs. Here we give the probability of this kind of event triggered by simulation. The detailed simulation assumptions are listed in Annex 1. The deployment topologies are listed in Annex 2 where topology 1 and topology 2 are network topologies to model the heterogeneous and homogeneous deployment respectively. The Eb/Io thresholds on each carrier are both -5.5dB. The calculation of Eb/Io is detailed in Annex 3. 

The simulation results are illustrated in Figure 1.
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Figure 1 (a) topology 1 and (b) topology 2
From the simulation results above, in topology 1 the probability of this kind of event which is triggered on different time is 87%. It is much bigger than the probability triggered on same time (13%). In topology 2, it is found that the events on different carriers happened simultaneously. The reason is that in topology 1 the interference on different CCs from other cells are different, while in topology 2 this difference was compensated by increasing the transmit power of higher frequency CCs. In Figure 2, the cumulative distribution function (cdf) of trigger time difference of topology 1 is presented. From the figure, it also can be seen that the trigger time on CCs are different. 
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Figure 2 CDF of trigger time difference
We expect dependency to careful and proper tuning to achieve "same coverage" when carrier frequencies are not so different, as indicated in the simulation. But it is difficult for aggregated CCs to obtain completely same coverage, especially in inter-band CA scenario where the difference of CCs is very large. For example, in the seventh CA scenario [3], the candidate CCs could be 1.8GHz and 2.6GHz. Under this kind of scenario, the measurement report triggering asynchronization will happen inevitably. Now that it is difficult to avoid this triggering difference among CCs, we should support more heterogeneous carrier frequency deployments. We think it is unavoidable to support the different coverage scenario.
Proposal 1: Carrier aggregation scenario where CCs have different coverage should be supported..
3 Conclusion
In this contribution, we have discussed measurement report triggering asynchronization when CA feature is introduced to LTE-A and one proposal is given: 

Proposal 1: Carrier aggregation scenario where CCs have different coverage should be supported.
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Annex 1: Simulation assumptions:

	Parameter
	Assumption

	Common parameters

	Cellular layout
	Hexagonal grid,19 sites, 3 cells per site

	Inter site distance
	500m

	Pass loss
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	Log-normal shadowing 
	Standard deviation=8dB

	Antenna pattern
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	Shadowing correlation
	1.0 for intra-site, 0.5 for inter-site

	Penetration loss
	20dB

	User noiuse figure
	9dB

	Number of users
	10 user per sector

	Thermal noise density
	-174 dBm/Hz

	Measurement Filtering (for RRC trigger)
	200ms

	Simulation time
	2000 radio frame

	Parameters related CA

	Deployment Scenario
	same coverage where the transmit power of 2.1G is 21log (2100/1800) dB bigger than that of 1800M

	CC frequency 
	1800MHz/2100MHz

	Bandwidth
	10MHz per CC (50RB)


Annex 2: Deployment topology

Topology 1 Heterogeneous deployment: 

Topology 2 Homogeneous deployment:
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Annex 3: Calculation of Eb/Io
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where 
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Annex 4 Downlink reference-signal structure in LTE
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