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1          Introduction

The following definitions are from RAN 1 [1]:
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.

This paper looks at what the above definition meant to RAN 2 and proposed a new way of modelling for RAN 2.
Note that further discussion of extension carriers and carrier segments can be found in [2].
2         Discussion
It is clear from the RAN 1 definitions that carriers that are accessible to Rel-8/9 LTE UEs are backward compatible carriers while any carriers that are defined in Rel 10 onwards and are not accessible to Rel-8/9 UEs are Non-backward compatible carriers.  However, the RAN1 definitions imply that a carrier from a new but release independent frequency band is considered a non-backward compatible carrier (e.g. non-backwards compatibility originates from the duplex distance).  From the RAN 2 perspective, this is ‘backward compatible’ to Rel-8/9 UEs since those newly defined carriers can be from a release independent frequency band and can be implemented by Rel-8/9 UEs.  Therefore the only truly non-backward-compatible carriers are extension carriers.
Hence we believe that the RAN 1 definition is not sufficient or suitable for use by RAN 2 and RAN 2 need a new way of classifying component carriers to aid the development of requirements in RAN 2 specifications. 

From the RAN 1 definition in details, it can be seen that backward-compatible carriers (and “non-backward compatible” carriers that are only “non-backward compatible” as a result of having a non-default duplex distance) have the following characteristics if they are operated as standalone carriers:

· Allow idle mode camping for both legacy (i.e. Rel-8 and 9) and LTE-A UE

· Carries all SI information of the carrier (in order for idle mode camping to work)
Hence we would like to propose that in RAN2 we use the terminology “Standalone CC” to cover both CCs that are backward compatible according to the RAN1 definition, and CCs that are “non-backward compatible” according to the RAN1 definition but are only “non-backward compatible” because of the duplex distance.
Proposal#1: A standalone CC has the following characteristics:

· Allow idle mode camping for both legacy (i.e. Rel-8 and 9) and LTE-A UE

· Carries all SI information of the carrier (in order for idle mode camping to work)

So the converse of this is a Non-standalone CC.  The main characteristics of a Non-standalone CC are:

· Does not allow idle mode camping for legacy (i.e. Rel-8 and 9) UEs nor for LTE-A UEs

· May or may not carry the SI information of the carrier

· Must be PDCCH-less, in which case scheduling is based on cross-carrier field (CIF).  
· May be an extension carrier to all LTE-A UEs
Since RAN 2 has see no strong need for bullet#1 and #2 above [3], the most significant characteristic of non-standalone CC is then no PDCCH.  Hence non-standalone CC can be expected to be PDCCHless. 

Proposal#2: A non-standalone CC has the following characteristics:

· Does not allow idle mode camping for legacy (i.e. Rel-8 and 9) UEs nor for LTE-A UE

· Must be PDCCH-less, in which case scheduling is based on cross-carrier field (CIF).
· May or may not carry the SI information of the carrier

· May be an extension carrier to all LTE-A UEs
However, the need of non-standalone CC is still FFS [2] depending on the discussion in RAN 1.  
2.1 UE specific carriers
Using the above terminology/definition, if the PDCCH monitoring set concept is adopted in RAN 1, the CCs in the PDCCH monitoring set will be standalone CCs while CCs not in the PDCCH monitoring set can either be standalone or non-standalone CCs.  If the PDCCH monitoring set concept is not adopted, the UE will receive PDCCH from all active (for that UE) standalone CCs while other active CCs (for that UE) will be non-standalone CCs.
3 Conclusion
It is requested RAN 2 agree on the following proposals:
Proposal#1: A standalone CC has the following characteristics:

· Allow idle mode camping for both legacy (i.e. Rel-8 and 9) and LTE-A UE

· Carries all SI information of the carrier (in order for idle mode camping to work)

Proposal#2: A non-standalone CC has the following characteristics:

· Does not allow idle mode camping for legacy (i.e. Rel-8 and 9) UEs nor for LTE-A UE

· Must be PDCCH-less, in which case scheduling is based on cross-carrier field (CIF).  
· May or may not carry the SI information of the carrier

· May be an extension carrier to all LTE-A UEs
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