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1 Introduction 
At the #66 meeting in San Francisco, RAN2 discussed the feasibility of carrier aggregation and arrived at some initial agreements. However, during the course of the discussion, it came apparent that some of the terminology used (such as “Cell” & “Carrier”) is a bit blurred and sometimes also used inconsistently. In this contribution, we therefore make an attempt to clarify these definitions, in order to create a common ground for the ongoing discussion on Carrier Aggregation in RAN2. 
In the contribution, we also discuss two different implementation solutions of carrier aggregation and suggest RAN2 to agree that both scenarios should be considered during the feasibility study. 
2 Discussion

In 3GPP, “carrier aggregation” denotes the solution when multiple carriers are aggregated together, such that a Rel-10 UE may be configured to utilize a wider bandwidth by using multiple, possibly non-contiguous or frequency separated component carriers simultaneously. 
2.1 Existing terminology

RAN2 #66 agreed that Rel-8 UE IDLE mode procedures appear to offer a sound basis for Rel-10 Carrier Aggregation. Ideally, there should therefore be limited updates to TS 36.304. TS 36.304 uses the words “cell” and “carrier” in a distinct manner, exemplified e.g. by the definition of the “Strongest cell”: 
Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [6], [7].
TR 21.905 further defines a Cell as follows: 

Cell: 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.
Thus, a “carrier” is a well-defined portion of the spectrum and cells are built on such carriers. Note that this definition of a Cell takes a network viewpoint. In LTE, these cells are identifiable by their physical cell identities (on SCH) and unique global cell identities (cellIdentity in SIB1). In IDLE, a UE can only select a cell that fulfills certain additional criteria, as defined in Section 4.3 of TS 36.304.   

For the sake of clarity and in the rest of this paper, we will adopt this understanding of the words “Cell” and “Carrier”, as described above.
2.2 Component Carriers: Deployment scenarios
With the current working assumption of maintaining Rel-8 IDLE procedures more or less untouched, the foreseeable consequences of carrier aggregation mainly have an effect on CONNECTED UEs. RAN2 further agreed that after RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signaling. 
The draft TR 36.814 includes the following sentence: 
“Carrier aggregation, where two or more component carriers are aggregated, is supported by LTE-Advanced in order to support wider transmission bandwidths e.g. up to 100MHz and for spectrum aggregation.”
TR 36.814 further specifies that it shall be possible to configure all component carriers as LTE Release 8 compatible, but consideration of non-backward-compatible configurations of component carriers is not precluded. 
The expression “component carrier” may deserve some further analysis. For the subsequent discussion, it is important to make the following distinction clear: A cell is a network object, while a component carrier is a UE object, where this component carrier may, or may not, fulfill the criteria of a cell.  
Based on the agreements above, at least the following distinct scenarios can be anticipated:  
1. A UE component carrier is fulfilling the definition of a Cell
In this scenario, a UE component carrier that is activated by dedicated signaling also fulfill the definition of a cell (with relevant identities broadcasted), such that this cell may also be available for IDLE mode camping (provided the other criteria in TS 36.304 are met). Such cells may be Rel-8 compatible, but it has not been ruled out that also Rel-10 cells could be defined. 

This first scenario supports e.g. the possibility of aggregating multiple Rel-8 compatible bands for improved Rel-10 UE performance, where each Rel-8 carrier is also available for independent Rel-8 use. 
2.  Additional component carriers do not fulfill the definition of Cells
In this second scenario, additional UE component carriers activated by dedicated signaling does not fulfill the definition of a cell, i.e. the additional component carriers may not offer unique identities on both SCH and BCCH. Thus, the additional component carriers in this scenario are not visible as cells to IDLE UEs. The additional component carriers can then be regarded as resource extensions available for Rel-10 UEs. 
This second scenario includes e.g. a situation where a large band is subdivided into a narrower Rel-8 compatible band (that is also a cell), and where the remaining part of the large band is optimized for Rel-10 performance. The Rel-10 carriers may not be backwards compatible. Camping and connection establishment takes place over the Rel-8 compatible carrier.  
As stated in ‎[4] this second scenario would be more likely for contiguous component carriers. 
A deployment with a mixture of both types (i.e. both cells and “extension carriers”) can also be anticipated. 
Proposal 1: We suggest that RAN2 discusses these two scenarios in order to conclude that both scenarios should be considered during the ongoing feasibility study of carrier aggregation.  
2.3 Anchor carriers and Serving cells
In the two scenarios above, a UE can be configured with multiple component carriers, where some of the configured resources may also be Cells in an IDLE mode sense. Some contributions (e.g. ‎[2], ‎[3]) to RAN2 #66 have proposed to introduce a new term called “Anchor Carrier”- to distinguish one of the UE component carriers from the other ones configured to the UE. 
We are open to consider such a definition if deemed necessary and beneficial. But before introducing new terminology, it may be worthwhile to analyze the existing terminology in the specifications. One such existing term is the “Serving Cell”, which is defined in TS 36.304 as follows: 

Serving cell: The cell on which the UE is camped.

However, and in slight conflict with this definition, we note that TS 36.331 also uses the same “Serving” to denote the cell of the CONNECTED mode UE that the UE is currently connected to. This use of “Serving” for CONNECTED UEs is mainly used in the context of measurements. In Rel-8, the lack of a clear definition has not resulted in any ambiguity, since the connected UE is only associated with one single cell. Further, directly after connection establishment, this “Connected Serving Cell” is in fact the same cell on which the UE camped before the establishment.  
However, with component carriers, the term Serving Cell in CONNECTED is less obvious. Several of the UE component carriers may fulfil the criteria of a Cell (according to the definition in TR 21.905) with different sets of identities. There may then be reasons to clarify the meaning of the Serving Cell in CONNECTED.  

Except for some issues related to mobility and measurements (discussed further in ‎[5]), we have found one particular example in TS 36.331 where unique Serving Cell identities in CONNECTED may be needed. This is the case for RRC connection re-establishment, where the existing RRC Connection is identified by the Short MAC-I that is generated with the Serving Cell identities as input (VarShortMAC-Input in TS 36.331). 
For this reason, it may be beneficial to clarify the meaning of the Connected Serving Cell in Rel-10 of TS 36.331, such that a UE in RRC CONNECTED has a single set of identities (Physical cell identity and global cell identity) associated with its RRC connection. 

Proposal 2: We suggest that RAN2 discusses the need to clarify the term “Serving Cell” of a UE in RRC CONNECTED.  
In our view, this definition should be described such that the UE has a one physical cell identity and one global cell identity associated with its (connected mode) Serving Cell, also when the UE is configured with multiple component carriers.  
It is FFS if any other aspect of this “Connected Serving Cell” is different from other component carriers of a UE. 
A consequence of this suggestion is that at least one component carrier of a UE must also be a Cell according to the definition of TR 21.905.  
3 Conclusion

The intention with the present paper is to clarify the terminology used in association with the feasibility study on carrier aggregation. 
We also derived two distinct scenarios for carrier aggregation that we suggest RAN2 should consider as plausible implementation solutions. We suggest that both scenarios should be considered during the feasibility study of carrier aggregation. 
We also found that some of the terminology associated with the Serving Cell of a UE is somewhat imprecise, and suggested that RAN2 discusses the need to clarify the term. 
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