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Discussion and decision
1. Introduction

Email discussion RAN2_68#24 considered some issues related to measurement configuration under carrier aggregation. 
In this document we present some measurement use cases for carrier aggregation and address the need for configurability of a configured cell as the serving cell for the measurement purposes. We propose a high level measurement model applicable to carrier aggregation for LTE-A which utilizes existing release-8 measurement procedures.
2. Discussion
2.1. Measurement in single carrier operation (release-8)
The following is a list of definitions in the current measurement procedures in single carrier operation in release-8. 
· The frequency of the serving cell is “intra-frequency / serving frequency” and all other frequencies are “inter-frequency / non-serving frequency”.

· Measurement object / reporting configuration does not distinguish between intra-frequency and inter-frequency

· Each frequency is equally treated as a “measurement object”
· No intra- or inter-frequency specific measurement events
· In measurement events (reporting configuration), “serving cell” and “neighbour cells” have to be distinguished

· E.g. event A3 “Neighbour becomes offset better than serving” 

· Inter-frequency measurement may require measurement gap (depends on UE capability)
The above architecture is shown in the figure below. 
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Figure-1: Measurement architecture in release-8

2.2. Measurement use cases with Carrier Aggregation
2.2.1  Mobility and Interference Management
In Rel-8, the measurement procedures allow the network to learn when a non-serving cell becomes better than a serving cell (events A3 and A5). The network can use this to trigger mobility or to initiate X2 based interference coordination with neighbour cells (i.e. if a UE reports that neighbour cell X is strong, and the serving eNB receives an X2 message from cell X indicating UL interference conditions, the serving eNB should reduce the power of that UE). 

With carrier aggregation, it is possible that different component carriers (CCs) have different propagation and interference environments, and hence there is a need to know if a neighbour cell becomes better than a configured cell on any of the configured carriers. Hence, it should be possible to configure events A3 and A5 between any configured cell and a neighbour, as shown in the figure below.
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Figure-2: Inter-freq events A3 and A5 on non-special CC
2.2.2  Component Carrier Management

In order to manage the set of configured carriers, the relative strengths of both configured carriers and non-configured carriers need to be monitored:
· A configured carrier may need to be removed if it becomes weak (event A2)

· A configured carrier may have to be replaced by a non-configured carrier depending on the relative strengths of the carriers (A3 and A5), as shown in the figure below
· The special cell status may need to be assigned to an already configured cell (event A1).
This again indicates the need to treat the configured cell as a serving cell from the point of view of measurement events A2, A3 and A5.
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Figure-3: Inter-freq events A3 and A5 on non-special CC
Proposal 1: It shall be possible for the network to configure events A1, A2, A3 and A5 with any configured cell being treated as the serving cell.

2.3 Need for configurability

Though it is desirable to treat configured cells as serving cells for some measurement purposes, always treating every configured cell as a serving cell can cause excessive measurement comparison combinations, as shown below in Fig.4.
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Figure-4: Potential for excessive measurement comparison combinations 

To minimize these combinations, it is desirable the treatment of each configured cell as the serving cell for a specific event is individually configurable.

Proposal 2: Each measurement ID shall correspond to exactly one cell being treated as the serving cell. The network shall have the ability to set the serving cell for a particular measurement ID to any configured (or special) cell.
3. Conclusion

This document described use cases that should be addressed with carrier aggregation, and proposed a high level measurement model applicable to carrier aggregation for LTE-A which utilizes existing release-8 measurement procedures:
Proposal 1: It shall be possible for the network to configure events A1, A2, A3 and A5 with any configured cell being treated as the serving cell.

Proposal 2: Each measurement ID shall correspond to exactly one cell being treated as the serving cell. The network shall have the ability to set the serving cell for a particular measurement ID to any configured (or special) cell.
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