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1
Introduction

In current RAN1 and RAN2 discussion on LTE-Advanced, several types of CCs are mentioned under some assumptions or agreements. In this paper, we try to summarize the CC types under discussion to make the definitions clear and make further suggestions.
2
CC types
2.1
UE-specific CC types  

DL/UL CCs in a cell can be differentiated depending on the UE-specific availability and the level of usages. In general, we classify 4 UE-specific CC types, what so called, “configured CC set”, “activated CC set”, “PDCCH monitoring CC set” and “special CC”. Then, we clarify the definitions and characteristics of those CC types below.

Configured DL/UL CC set

Configured DL/UL CC set is a DL/UL CC set which a UE is assigned by RRC configuration, which RAN1 called “UE DL/UL CC set” previously [1]
Activated/deactivated DL CC set
DL CCs in a configured DL CC set can be activated/deactivated by L1/L2 signaling according to the RAN2 decision [2]. More details of the RAN2 decision are as follows.

· On a deactivated DL CC, the UE does not receive PDCCH nor PDSCH. On an activated DL CC, the UE will receive PDSCH, and PDCCH if present 

· DL CC(s) is activated by L1 or MAC signaling. DL CC(s) is deactivated by L1 or MAC signaling or implicitly.

· No CQI like measurements on deactivated CC’s
· No explicit activation of UL CC(s)

PDCCH monitoring DL CC set
In RAN1#59bis, it was agreed that CI to CC mapping is configured by RRC [3]. In our understanding, this agreement leads to the conclusion that UE may have to monitor PDCCH from certain DL CCs within the configured DL CC set depending on the CI to CC mapping configured by RRC. For convenience, we call a CC set consisting of such CCs as “PDCCH monitoring DL CC set”. Then, for the scheduling flexibility we suggest the following.
Suggestion: There is at least one activated DL CC for a UE set as PDCCH monitoring DL CC. Multiple DL CCs should be able to be set as PDCCH monitoring DL CCs for scheduling flexibility.

A special DL CC
A special DL CC may be defined, for example, for the measurement purpose, RL management, etc. It is unclear whether a special DL CC should be defined in RAN1 perspective. Therefore, we suggest the following. 
Suggestion: Put the discussion and decision on the introduction of a special DL CC to RAN2
A special UL CC

Since it is already agreed in RAN1 that “CSI PUCCH is semi-statically mapped onto one UE specific UL CC” and “SR PUCCH is semi-statically mapped onto one UE specific UL CC”, it is natural to assign an UL CC with a better radio channel quality for both CSI PUCCH and SR PUCCH. It will be also beneficial to map UE-specifically assigned ACK/NACK PUCCH(s), if introduced, on the same UL CC where CSI PUCCH and SR PUCCH are mapped. In this PUCCH mapping perspective, it will be beneficial to introduce a special UL CC within the configured UL CC(s). Therefore, we suggest the following.
Suggestion: CSI PUCCH and SR PUCCH of a UE are mapped to a single special UL CC. It is FFS whether and/or how the special UL CC in RAN1 is linked to the RAN2 discussion on the specialDL/UL CC.
Finally, we suggest use the terminologies, “configured DL/UL CC”, “activated/deactivated DL CC”, “PDCCH monitoring DL CC” and “special UL CC”. Figure 1 illustrates the CC types suggested here, where the CC types not clearly defined or agreed yet are marked by a dashed line.
Suggestion: Use the terminologies, “configured DL/UL CC”, “activated/deactivated DL CC”, “PDCCH monitoring DL CC” and “special UL CC”.
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Figure 1.  Suggested CC types and definitions

2.2
Extension type carrier
We believe that having a component carrier mainly carrying PDSCH with reduced DL common channels/signals is beneficial in interference management especially in a HetNet deployment scenario. Rather than introducing individual configurability of presence/absence for, for example, PBCH, CRS, PDCCH, PSC/SSC, etc, introducing an ‘extension carrier’ type is a straight forward way and may simplify the standardization. In addition, it should be clarified further whether an extension type CC can be stand alone in a separate band from the band where backward compatible type CCs reside.
Suggestion: Extension type CC is introduced for the interference management in a HetNet deployment scenario.
3 
Summary

In this paper, we summarized agreed/potential UE-specific CC types and made some suggestions. We also discuss the necessity of the extension type CC. The suggestions of this paper are summarized as below.
Suggestion1: There is at least one activated DL CC for a UE set as PDCCH monitoring DL CC. Multiple DL CCs should be able to be set as PDCCH monitoring DL CCs for scheduling flexibility.

Suggestion2: Put the discussion and decision on the introduction of a special DL CC to RAN2

Suggestion3: CSI PUCCH and SR PUCCH of a UE are mapped to a single special UL CC. It is FFS whether and/or how the special UL CC in RAN1 is linked to the RAN2 discussion on the special CC.
Suggestion4: Use the terminologies, “configured DL/UL CC”, “activated/deactivated DL CC”, “PDCCH monitoring DL CC” and “special UL CC”.
Suggestion5: Extension type CC is introduced for the interference management in a HetNet deployment scenario.
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