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Discussion
1
Summary
In this contribution we discuss the recent RAN1 agreements regarding the LTE-A carrier aggregation component carrier types and their associated characteristics following in June ’09 RAN1#57bis [2].

In order to make further progress, in particular on some of the items currently left FFS, we propose several additional clarifications to the existing CC type definitions. In addition, we discuss additional aspects for future standardization work on LTE-A carrier aggregation that we anticipate will need to be addressed as part of the carrier aggregation terminology.
2
Component carrier definitions from RAN1#57bis
Prior to June ’09 RAN1#57bis several definitions regarding the introduction of component carrier types and their associated characteristics were discussed in [1]. During the RAN1#57bis meeting, the following component carrier definitions were agreed [2], including some items left FFS:
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.

UE DL Component Carrier Set:

· The set of DL component carriers configured by dedicated signaling on which a UE may be scheduled to receive the PDSCH in the DL.

UE UL Component Carrier Set: 

· The set of UL component carriers on which a UE may be scheduled to transmit the PUSCH in the UL.

· FFS whether the definition of the UL CC set will be needed in the specfications

Continue the discussion on the need to define additional subsets for monitoring the PDCCH or for more dynamically changing the component carrier subset. 

Leave the discussion on accessibility to RAN2.

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

3
Clarifications regarding existing CC types
The Backward Compatible Carrier defines an LTE R8 compatible carrier and the Non-Backward Compatible Carrier defines a R10 compatible carrier (not available to earlier LTE releases).

( These definitions do not seem to leave any room for misunderstanding, and should not need any further clarification.
The Extension Carrier definition is not so obvious. This carrier type cannot be operated standalone, and requires use of an additional standalone capable carrier. This standalone capable carrier in turn can be either a backward compatible or non-backward compatible carrier. ). In addition, it must be a part of a component carrier set. All existing CC type definitions are UE-specific, i.e. UE DL Component Carrier Set. This existing definition for the Extension Carrier is therefore fine when considering only one UE, but appears insufficient in terms of dealing with more than one UE. Can for example a particular component carrier be an Extension Carrier for one UE, but not be an Extension Carrier for another UE? This leads to two possible interpretations to choose from. Our understanding is alternative A is the correct interpretation, but this is not clear from the current RAN1 definition.
Clarification Proposal 1 (Alternative A): A carrier configured as an Extension Carrier is seen by all LTE-A UEs as an Extension Carrier.
Clarification Proposal 1 (Alternative B): An Extension Carrier of one LTE-A UE may be a standalone capable carrier of another UE.
The UE DL Component Carrier Set as the set of component carriers where a UE may receive PDSCH. This may be the complete set of DL component carriers a UE is configured to receive on. Pending ongoing discussions in RAN1, there may or may not be a relationship of PDCCH and PDSCH on the same component carrier with respect to DL assignments carried on the PDCCH. But it may also be possible that PDCCH is configured for a UE on a component carrier that is not used for PDSCH reception, for example when a DL component carrier is paired with an UL component carrier and the PDCCH is only used to carry PHICH/UL grants. Both of these understandings are possible from the definition. Our understanding is alternative A is the correct interpretation, but in any case we see some need for clarification. It may also make sense in that context to simply define a “Scheduling Carrier Set” (see proposal 3) which un-ambiguously defines on which component carriers the UE is supposed to monitor PDCCH’s.
Clarification Proposal 2 (Alternative A): A UE may be configured for PDCCH reception on a component carrier not part of the UE DL Component Carrier Set.

Clarification Proposal 2 (Alternative B): The UE DL Component Carrier Set comprises the full set of DL component carriers a UE receives a PDCCH on.

3
Additional Terminology and Clarifications
For functions such as DRX which in R8 are based on the concept of PDCCH activity, it would be useful to define the set of component carriers for which a UE is configured to receive PDCCH. Since the eNB performs dynamic scheduling (UL grants and DL assignments) by utilizing the PDCCH we recommend the adoption of the term “Scheduling Carrier Set” to refer to the set of component carriers a UE is configured to receive PDCCH from.
The need for a separately defined UE UL Component Carrier Set is currently FFS, but would correspond (if deemed needed) to be the set of UL component carriers on which a UE may be scheduled to transmit PUSCH in the UL. With respect to PUSCH transmission activity, the need for a separately defined UL component carrier set may disappear if there is a clear relationship with the corresponding DL component carriers where the UE receives PHICH and the PDCCH carrying the UL grants, and assuming, these DL component carriers are paired with their UL component carrier counterparts. That again could warrant the introduction of a “Scheduling Carrier Set” distinct from the UE DL Component Carrier Set. One additional aspect to be taken into account is PUCCH transmissions, and any UL transmission activity created on a particular UL component carrier due to DL PDSCH reception / CQI reporting.
Proposal 3: Terminology needs to be defined for the set of component carriers a UE is configured to receive PDCCH from (e.g. “Scheduling Carrier Set”).

4
Conclusions and Recommendations 
The following clarifications and terminology are proposed in this contribution:

Proposal 1

(Alternative A): A carrier configured as an Extension Carrier is seen by all LTE-A UEs as an Extension Carrier.
(Alternative B): An Extension Carrier of one LTE-A UE may be a standalone capable carrier of another UE.
Proposal 2

(Alternative A): A UE may be configured for PDCCH reception on a component carrier not part of the UE DL Component Carrier Set.

(Alternative B): The UE DL Component Carrier Set comprises the full set of DL component carriers a UE receives.
Proposal 3:
Terminology needs to be defined for the set of component carriers a UE is configured to receive PDCCH from (e.g. “Scheduling Carrier Set”).
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