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1          Introduction
In Rel-8, measurement is defined for a single serving cell case from a UE perspective.  That is there is 1 serving cell and the rest are just neighbouring cells which may be in the same frequency as the serving cell or from other frequencies.  But with carrier aggregation, as the UE will be served by multiple frequencies in possibly different bands, the definition of measurement will need to be extended to handle the multiple frequencies case.
This paper looks into this aspect of measurement and proposed a few ways forward.

2         Discussion
2.1 Basic Concept

In order for the different frequency layers to be measured (be it neighbours or component carriers), the component carriers need to be measurable and thus a measurement object needs to be setup for each component carriers as like any other carrier frequency in Rel-8.

Proposal#1: UE sees component carrier as like any other carrier frequency.  Measurement object needs to be set up for a component carrier in order for the UE to measure it.
2.2 Definition of intra-frequency neighbour measurement
In Rel-8, the definition of intra-frequency neighbour measurement is that the neighbour cell has the same carrier frequency as the current cell and the UE is able to carry out measurement of the neighbour cell without measurement gap.
In CA, there are possibly multiple current cells (i.e. UL & DL component carriers), each with its own frequency.  There are 2 options that we can take here:

1. Extend the current Rel-8 definition to multiple current cells case.  In this option, all the frequencies that are serving UE should be considered as intra-frequency neighbours since no measurement gap is probably needed. 
2. In meeting 67bis, we have agreed that there is a special cell for mobility NAS info and security.  We can extend the functionality of special cell to measurement and neighbours or component carriers with the same frequency as the special cell are considered intra-frequency. 
Before going into the analysis of the 2 options, we first have to look at the existing Rel-8 measurement events in EUTRA:

Event A1: Mainly to stop inter-frequency and inter-RAT measurement

Event A2: Mainly to start inter-frequency and inter-RAT measurement

Event A3/A4/A5: Mainly to select a neighbour EUTRA cell in the same/different frequency as the serving cell  

With this, a quick analysis of the pros and cons of option 1 and 2 follows:
Option 1:

Pros: 
(i) Extend the current definition of intra-frequency measurement to include multiple serving cells.  Measurement Gap is not used.  No change of definition.
(ii) No change in Event A3, A4 and A5.  Cells not serving the UE (component carrier not currently serving the UE or neighbour cells) are considered as neighbours.

Cons: 
(i) Need to update the measurement result to include multiple cells serving the UE.
(ii) Event A1 and A2 may be triggered by the different serving cells. Need to decide what they are meant for if reported by one of the serving cells (e.g. for special cell change, trigger non-serving frequencies measurements)
Option 2:

Pros: 
(i) Keep the 1 serving cell concept of the Rel-8 measurement mechanism.
(ii) No change in the measurement result for serving cell.

Cons:
(i) Change the definition of intra-frequency measurement since measurement gap may not be used for frequency already serving the UE.
(ii) Event A3, A4 and A5 may be triggered by cells already serving the UE.  Need to decide what they are meant if they are triggered by them (e.g. for special cell change). This seems to blur the definition of neighbours/component carriers not serving the UE and component carriers already serving the UE.
(iii) Event A1 and A2 triggered by the special cell does not seem to serve the purpose of starting and stopping of inter-frequency and inter-RAT measurement if there are more than 1 component carriers serving the UE. 
From the above, option 1 seems to be more logical and link more closely with the current Rel-8 mechanism.  Furthermore, from the UE capability point of view, if a UE can receive traffic from a carrier frequency, it should be able to measure it without measurement gap and this fits nicely with the current Rel-8 definition.  Hence it is proposed that:
Proposal#2: The current cell in the definition of intra-frequency neighbour measurement shall be extended from 1 current/serving cell to multiple current/serving cells, each corresponding to a component carrier.
Proposal#3: All the carrier frequencies (including component carriers) not currently serving the UE are considered under the definition of inter-frequency neighbour measurement.
2.3 The usage of Measurement Events under Carrier Aggregation 

If the above proposal is agreed, we next look in details at the usage of the different measurement events based on the multiple serving cells whether they are still sufficient for Carrier Aggregation.

Event A1:  Mainly to stop inter-frequency and inter-RAT measurement
As long as one or more of the cells serving the UE reports Event A1, the network may stop all inter-frequency and inter-RAT measurements.   
Event A2: Mainly to start inter-frequency and inter-RAT measurement
If one or more of the cells serving the UE reports Event A2, the network may start inter-frequency measurement and inter-RAT measurement.
Event A3/A4/A5: Mainly to handover to another eNB 
Again the function is still fulfilled with multiple carriers for the case where a reported neighbour cell is not part of the component carrier.  Furthermore A3 and A5 if reported relates to the component carriers not currently serving the UE can be used for replacing current component carrier with a new component carrier and A4 can be used for adding a new component carrier to serve the UE.
Proposal#4: The current Rel-8 measurement event evaluations are probably sufficient for Carrier Aggregation.  For Event A1, A2, A3 and A5, these events are generated independently per serving cell. 
3 Conclusion
It is proposed that RAN 2 discuss the above and confirm the proposals stated below are indeed reasonable:
Proposal#1: UE sees component carrier as like any other carrier frequency.  Measurement object needs to be set up for a component carrier in order for the UE to measure it.

Proposal#2: The current cell in the definition of intra-frequency neighbour measurement shall be extended from 1 current/serving cell to multiple current/serving cells, each corresponding to a component carrier.

Proposal#3: All the carrier frequencies (including component carriers) not currently serving the UE are considered under the definition of inter-frequency neighbour measurement.

Proposal#4: The current Rel-8 measurement event evaluations are probably sufficient for Carrier Aggregation.  For Event A1, A2, A3 and A5, these events are generated independently per serving cell.
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