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1. Introduction

In RAN1#57bis meeting, the following was agreed for the further discussion on the component carrier types in LTE-Advanced [1]. In this paper, we discuss more details about component carrier types and the usages based on the agreement.
	In order to aid the future discussions on carrier aggregation, the following definitions are adopted:

Backwards compatible carrier:

· A carrier accessible to UEs of all existing LTE releases. 

· Can be operated as a single carrier (stand-alone) or as a part of carrier aggregation. 

· For FDD, backwards compatible carriers always occur in pairs, i.e. DL and UL.

Non-backwards compatible carrier: 

· If specified, a carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. 

· Can be operated as a single carrier (stand-alone) if the non-backwards compatibility originates from the duplex distance, or otherwise as a part of carrier aggregation. 

Extension carrier: 

· If specified, a carrier that cannot be operated as a single carrier (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.
===============================================================================
Leave the discussion on accessibility to RAN2.

· RAN1 can based on RAN2 decisions evaluate the need for transmission of synchronization signals etc. in case of not accessible carriers.


2. Component carrier types and the usages
· Backward compatible carrier (BC)
It is clear that backward compatible carrier is necessary, which both Rel-8 and Rel-10 UEs can camp on in idle/active mode. It was also noted [2] that RRC parameter ‘cellBarred’ can be already used to make a cell only accessible in active mode for Rel-8 UEs, which may be reused to inhibit certain component carriers from idle mode access of Rel-10 UEs so that frequent inter-frequency reselection in idle mode may be avoided.
· Non-Backward compatible carrier (NBC)
In physical layer aspect, it has been noted that component carrier structure may be modified or simplified from Rel-8 structure to optimize the Rel-10 system. So far, this could be achieved by ‘non-backward compatible subframes’ through fake MBSFN subframes in backward compatible component carriers. In the following, we discuss meaning and necessity of fully non-backward compatible component carriers which may only support Rel-10 UEs in idle/active mode or in active mode only.

· NBC which Rel-10 UEs can camp on in both idle and active modes 

There doesn’t seem to be a detailed suggestion for this type of component carrier so far (except for the non-backward compatible DL/UL frequency separation). There may be other motivations to design this type of component carrier, for example, to optimize out-band relay for Rel-10, etc. However, details should be introduced first to be discussed within Rel-10 specification time line.
· NBC which Rel-10 UEs can camp on only in active mode 

Motivation of considering this type of component carrier may be to reduce the common signalling overhead. However, overhead due to BCH can be reduced by Rel-8 ‘cellBarred’ signalling so that all the SIBs may not be necessarily transmitted. Omission of other signals such as PBCH, SIB1/2, PSC, and SSC will result in a component carrier which Rel-10 UEs cannot camp on even in active mode. Hence, this type of carrier should be regarded as ‘extension carrier’ type.
· Extension carrier
From the RAN1 discussions so far, in physical layer aspect, extension carrier may be assumed as component carrier carrying no PDCCH. There seems to be two potential motivations of introducing no-PDCCH carrier. That is,
· Reduction of UE PDCCH blind decoding

· Interference management in heterogeneous network deployment [3]

· Reduction of common signalling overhead

Regarding blind decoding reduction, since carrier indicator is to be introduced, UE PDCCH blind decoding can be reduced by, for example, UE-specific PDCCH monitoring component carrier assignment. Regarding interference management, no-PDCCH component carrier may be created by eNB scheduler by not scheduling PDCCH (and BCH in consequence) without introducing no-PDCCH carrier explicitly. However, it should be considered how to manage Rel-8 PCFICH/PHICH in this approach. Regarding common signalling overhead reduction, the actual gain of omitting common signalling such as PBCH, PSC and SSC should be studied further.
3. Summary
In this paper, some details of the component carrier types for LTE-Advanced were discussed. As a summary, our current view of component carrier types is as follows.
· Backward compatible carrier: necessary
· Non-backward compatible carrier: Motivation and the consequent design should be introduced first to be discussed within Rel-10 specification time line.
· Extension carrier: Maybe useful for interference management in heterogeneous network deployment. Other approaches without introducing explicit component carrier type can be also considered. Further discussion is necessary.
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