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1 Introduction
In RAN2#66bis, there was a discussion on the relationship between cell and carrier in the scenario of carrier aggregation. In this contribution, we will give our understanding on this topic based on the carrier type definition in RAN1#57bis [1]:
Backwards compatible carrier (BC carrier): A carrier accessible to UEs of all LTE releases. Can be operated stand-alone or as a part of carrier aggregation

Non-backwards compatible carrier (NBC carrier): A carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. Can be operated stand-alone or as a part of carrier aggregation.
Extension carrier (EX carrier): A carrier that is not operated stand-alone, but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.
2 Cell and different type of carriers 
TR 21.905 has the following definition of cell:
Cell is radio network object that can be uniquely identified by a User Equipment from a (cell) identification that is broadcasted over a geographical area from one UTRAN Access Point. A Cell is either FDD or TDD mode.

In LTE, a pair of FDD carriers or a TDD carrier can be identified as a cell from the following identification:
· PCID acquired from SCH + carrier frequency
· Unique global cell indentify acquired from SIB2

Next, we will discuss whether different type of carriers could be treated as a cell according to the above cell definition. BC carrier is accessible to UEs of all LTE releases and can be operated stand-alone. It means that PCID and system information including unique global cell indentify are broadcasted over these carriers for LTE and LTE-A UEs. It is feasible to define the same identification, e.g. CGI for all the aggregated carriers. However, it seems strange from legacy UEs’ perspective. In order to reuse the legacy procedure as much as possible and avoid possible backward compatible issues, we prefer to consider each (pair of) BC carrier as an independent cell with unique cell identification (i.e. CGI). NBC carrier is accessible to LTE-A UEs and can be operated stand-alone by LTE-A UEs, with the same principle, each (pair) of this type of carriers could be considered as a cell for LTE-A UEs. Because EX carrier cannot be operated stand-alone, these carriers should not be treated as cells.

Proposal 1: For FDD, each pair of BC or NBC carrier should be a cell with unique cell ID in LTE-A. For TDD, each BC or NBC carrier should be a cell with unique cell ID in LTE-A. An EX carriers should not be considered as a cell.
2.1 Serving cell

Although each (pair) of BC or NBC carrier is treated as a cell, it doesn’t mean a UE would establish RRC connection with multiple cells simultaneously. In our opinion, when a UE in RRC_CONECTED aggregates multiple carriers, it will treat one of these component carriers as a cell and treat other CCs as additional resources, regardless whether or not other CCs can be treated as cells. It means that a UE just keep one serving cell in RRC_CONNECTED. 
To keep one serving cell, an LTE-A UE connecting to multiple carriers should just acquire cell ID from one carrier and ignore other carriers’ cell ID. The carrier where cell ID is acquired should be treated as the serving cell and other CCs should be treated as additional resources.
Proposal 2: An LTE-A UE just keeps one serving cell in RRC_CONNECTED when aggregating multiple carriers.
2.2 SI acquiring
 In the above part, we propose that UE acquires cell ID from the serving cell. In this subsection we will discuss the issue on system information acquiring.
Firstly, it is natural that UEs will acquire the system information of the serving cell by applying legacy system information acquisition procedure. Although the aggregated carrier is likely to be also a stand-alone cell with its own system information, we don’t think the UEs need to read the system information of these non-serving cells. The system information needed for the UEs to operate on these carriers could be delivered by RRC dedicated signalling.
Proposal 3: An LTE-A UE only need to acquire the system information of the serving cell, and necessary system information of other aggregated carriers could be sent to the UE by dedicated signalling.

2.3 Measurement and handover

Keeping one serving cell in multi-carrier scenario brings small impact on measurement and handover procedure. The measurement procedures of LTE could be inherited in the scenario of one serving cell. The non-serving-cell carriers from the same sector could be listed in the neighbour cell list. And eNB can change the serving cell of a UE among the carriers in the same sector by inter-frequency intra-eNB handover procedure or other possible optimized procedures. When UE perform handover from one sector to another sector, the serving cell should be changed to a carrier of the destination sector based on multi-carrier handover.
3 Conclusion
This contribution discusses the LTE-A cell definition and the relationship between different type of carriers and cell. Several proposals are given:
Proposal 1: For FDD, each pair of BC or NBC carrier should be a cell with unique cell ID in LTE-A. For TDD, each BC or NBC carrier should be a cell with unique cell ID in LTE-A. An EX carriers should not be considered as a cell.
Proposal 2: An LTE-A UE just keeps one serving cell in RRC_CONNECTED when aggregating multiple carriers.

Proposal 3: An LTE-A UE only need to acquire the system information of the serving cell, and necessary system information of other aggregated carriers could be sent to the UE by dedicated signalling.
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