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1.1. Introduction

In LTE-Advanced (LTE-A), a cell may consist of multiple component carriers (CCs) to extend its transmission/reception bandwidth to be larger than that of LTE Rel-8 [1]. In the contributions and discussions so far, various usages or types of CCs within the aggregated CCs have been introduced by many companies. The definition and naming of CCs with different usages/types seem somewhat confusing between different contributions. In this paper, we try to make a rough categorization and definition of the various types of CCs and we discuss several aspects of each type of CCs to make further discussion efficient.
It is worth while noting that the categorization of CC types in this paper is based on the limited knowledge from the contributions of many companies so that the CC type definitions here may not match whole proposal of each company exactly. 
2.1. Component carrier types and the corresponding characteristics
(1) UE specific active CC assignment
We define “active CC” as a UE-specifically assigned DL/UL CC which the UE can instantly receive/transmit PDSCH/PUSCH without any preprocessing for carrier connection establishment. There are two potential strategies in assigning active CC to a UE as follows.

Strategy 1) Active CC(s) by RRC signaling only
· With this strategy, active CC(s) is assigned/updated by RRC signaling only
Strategy 2) Active CC(s) = Basic active CC(s) by RRC signaling + adjustment by L1/L2 signaling [2][3][4]
· With this strategy, a UE is assigned “basic active CC(s)” (e.g. “anchor CC(s)” in [2][4])by RRC signaling first, but the active CC(s) can be changed by L1/L2 signaling afterwards. Basic active CC(s) may be UE-specific or cell-specific. This strategy may provide benefits of UE power saving by adjusting UE reception/transmission bandwidth dynamically based on needs.
· Comments
· The actual gain of the dynamic update of active CCs as in strategy 2 on top of the semi-static update by RRC signaling as in strategy 1 should be studied further.
· If the number of active CCs is updated by L1/L2 signaling as in strategy 2, a carrier status monitoring method for candidate CCs should be studied further.

· In strategy 2, the relationship in terms of DL/UL CC linkage between basic active CC(s) and additional active CCs by L1/L2 signaling should be studied further. 
(2) Primary/non-primary CC [5][6][7][8][9][10][11] 
We define “primary CC” as a DL/UL CC which carries control channels to/from a UE, where the “control channels” may include common control channels only or both common and dedicated control channels. “Non-primary CC” doesn’t carry those control channels. Primary/non-primary CC may be UE-specific or cell-specific. It should be noted that some companies mentioned primary CC in DL only while other companies mentioned primary CC in both DL and UL.
· Potential benefits/necessity of introducing primary/non-primary CC
· Introducing primary CC may reduce the UE blind decoding

· Non-primary CC may be used for a kind of cooperative soft silencing [12] where a DL/UL CC with reduced transmit power may be configured as a non-primary CC

· Comments
· Introduction of primary/non-primary CC is closely related to the PDCCH/PUCCH design
· The actual gain of introducing primary/non-primary CC should be studied further
(3) Accessible/non-accessible CC [4][13][14] 
We define “accessible CC” as a DL CC (and the paired UL CC) to which initial access, hand over and camping on during idle mode is possible. UEs cannot perform initial access nor handover nor camping on during idle mode to “non-accessible CC”. Configuration of accessible/non-accessible CC should be cell-specific.
· Potential benefits/necessity of introducing non-accessible CC
· Non-accessible CC may provide the benefit of reducing the signaling overheads of common channels which should be available for the UE access

· Comments
·  The actual gain of introducing non-accessible CC should be studied further
· Some DL CC(s) may be of no use for LTE Rel-8 UEs in asymmetric DL/UL CC aggregation due to the RAN4 requirements on the DL-UL separation. In this case, those DL CC(s) may be configured non-accessible for LTE Rel-8 UEs.
(4) Backward compatible/non-compatible CC [5][11][13][15][16] 
We define “backward compatible CC” as a DL/UL CC which LTE Rel-8 UEs can use. LTE Rel-8 UEs cannot use “backward non-compatible CC”. Configuration of backward compatible/non-compatible CC should be cell-specific.
· Potential benefits/necessity of introducing non-accessible CC
· Backward non-compatible CC can be designed to be more optimized to LTE-A UEs

· the RAN4 requirements on the DL-UL separation

· Comments
· Backward compatible/non-compatible CC shall be configurable by network if introduced

· The actual gain of introducing backward non-compatible CC should be studied further
· Backward non-compatible CC may be unavoidable in case of DL/UL asymmetric aggregation due to the RAN4 requirements on the DL-UL separation [16]
· SCH of backward non-compatible CC (if to be introduced) can be different from that of backward compatible CCs so as to prevent LTE Rel-8 UEs from searching this CC

3.1. Summary
In this paper, we made a rough categorization of CC types and discussed several aspects on those CC types. Discussed CC types are as follows.
· Active CCs adjusted by L1/L2 signaling based on the anchor CC(s) assigned by RRC signaling
· Primary/non-primary CCs

· Accessible/non-accessible CCs

· Backward compatible/non-compatible CCs

We suggest continuing discussion on the necessity of introducing various CC types based on the categorization and definition of CC types in this paper.
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