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1. Introduction
Substantial discussion has occurred about the multiple options proposed for the design of carriers to be aggregated together in support of wider bandwidths for LTE‑Advanced (LTE‑A).  The usage and functionality of the aggregated carrier types has been debated for multiple meetings within RAN1.  RAN4 also has considered the various RF and feasibility aspects for a comparable amount of time.  Even with correspondence between these two 3GPP RAN groups, a decision has not yet settled on a design type for the component carriers.  In this proposal, these carrier aggregation options are revisited, and the design considerations discussed, with the intention of promoting agreement on a way forward toward allowing further engineering work on LTE-A within 3GPP.

2. Carrier designs proposed for aggregation in LTE‑Advanced
A survey of the candidates for component carrier designs to be used in LTE‑A was presented at the January 2010 RAN4 ad hoc meeting [1].  There are three types under discussion.
· Release 8‑compatible component carrier
· Extension carrier [2]
· Segment carrier [3]
As summarized in [1], these three types offer varying degrees of Release 8 compatibility, as well as impacts on the 3GPP specifications.  In particular, the Release 8‑compatible component carrier type offers the following advantage over the other two types [1].

Release-8 requirements can be applied on a component carrier basis if release-8 carriers are used. This is a powerful approach since there will not be any need to develop new reference channels and test models.
3. Prior discussion on component carrier designs
RAN1 has conducted discussions on component carrier designs for aggregation in several meetings [4]

 REF _Ref253738140 \r \h 
[5]

 REF _Ref253753052 \r \h 
[6], and at the most recent RAN1 meeting (#59bis), there still did not appear to be agreement about the design of carrier components [7]

 REF _Ref253744110 \r \h 
[8].  RAN1 has presented RAN4 with liaison statements requesting specific decisions on support of various component carrier types, as well as features of those components.  The most recent LS from RAN1 requests guidance on further work for the component carrier types [9], indicating the timely need for a response from RAN4 on key aspects of component carrier design.
Within RAN4, there has been less debate than in RAN1, but the January 2010 RAN4 ad hoc meeting, with a focus on LTE-A, provided an opportunity for aspects of carrier aggregation to be considered in detail.  One document [10] suggested a practical proposal for using Release 8 “building blocks” as the baseline for constructing LTE‑A aggregations.  This document was one among a substantial set of documents (including [11]) providing practical text to be included in the RAN4 technical report on LTE‑A feasibility [12].  The aforementioned summary of component carrier types [1] was suggested to be proper material for inclusion in this technical report, also highlighting the benefits of Release 8-compatible components.
4. Additional considerations
A notable distinction among the candidate component carrier designs involves support for control channels.  Specifically, there is discussion of having an inactive control channel on particular individual components when aggregated.  Control channels are defined in Release 8 within all active carrier components, with applicability for the specific component.  The segment component carrier type allows for the non‑use of control channels, instead deferring resource utilization to an associated single Release 8 compatible component carrier [5].  Alternatively, the extension carrier type does not define a control channel at all, also deferring control information to the associated single Release 8 compatible component carrier.  To date, among these three options, the least support has been generated for the segment component type within either RAN1 [5] or RAN4.
Another discussion gaining approval from multiple sources in RAN4 [13] detailed additional considerations about the implementation of PUCCH with carrier aggregation, again supporting component carriers which are Release 8 compatible [14].  A potential to realize improvements in signalling performance or overhead for deployments of heterogeneous networks has been cited (especially in RAN1).  This benefit has not been agreed for the extension carrier design [15].  A prior document detailed the additional advantages of the Release 8 compatible component carrier from the perspective of the amount of resource allocation [16].
5. Conclusion and proposal
Much effort and time expended without agreement on design for component carriers aggregated in LTE‑A.  Priority should be given to a simple selection which progresses effort among all 3GPP working groups in a timely manner, while still achieving the goals of increased services from wider bandwidth operation.
With additional considerations given to control channel design, compatibility with existing standards, and flexibility of component types in the context of aggregation, the use of already‑defined Release 8 component carriers for aggregation is the best option among those proposed to date.  This design allows progress within the LTE‑A working groups, limits effort and overall system engineering, while still achieving the majority of goals required by LTE‑A.
Proposal: Component carriers utilized in carrier aggregation in LTE-A shall be Release 8 compatible.
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