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1. Introduction
Recent RAN2 discussions and agreements on CA are captured in [1] while [2] summarizes further recent agreements across RAN working groups. While many aspects of CA, including PCC, CC configuration and Activation, are already defined and agreed there are some areas ambiguity which may be further clarified.

This contribution addresses the issues around CC activation/Deactivation as identified by RAN 2 Chair under agenda item 07.1.1.02 - LTE REL-10: CA (RP-091440): Stage 2: CC management: no CC change.

2. Carrier Configuration/Reconfiguration

The eNB supporting carrier aggregation may provide an attached UE with urgent SI information about alternative carriers in that eNB using RRC signalling. Such carriers are considered as Configured carriers for that UE and can be quickly activated and their resources scheduled for CA as needed.  The carrier configuration information is valid within an eNB and may be extended to be changed for target eNB as part of CC pre-configuration which may be integrated with the handover signalling. 

To reduce the signalling overhead required for subsequent re-configuration and activation/deactivation each configured carriers is also assigned a UE specific Configured Physical Carrier index (CI) which can be used for subsequent references to that carrier in any RRC or L2 messaging. 

Configured carriers are selected by e-NB based on UE’s capabilities, such as number of TX/RX, maximum bandwidths and Band-class support etc. The carrier configuration may be deferred till eUE service requires or benefits from carrier aggregation as determined by eNB. Carrier Configuration information is sent to UE through dedicated RRC signalling. 

Carrier Reconfiguration is an RRC procedure to change one or more configured carriers in the set and/or their parameters. 

The set of Configured Carriers is determined and dynamically managed through RRC signalling based on UE capabilities and UE’s measurement reports. The UE’s measurements of configured but not-activated carriers are similar to mobility based measurements but the threshold for triggering such measurements may be specifically defined for Configured Carrier set management by the eNB.
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Figure 1: Configuration, Activation or Scheduling status of CC’s
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Figure 2. Flexible DL/UL Pairing and PDCCH mapping CC Configuration

Carrier Pairing/Linking and Control Channel Mapping:  

Carrier Configuration also includes information about DL/UL carrier pairing as well as DL/UL control channel mapping and relevance across carriers.

Each configured CC includes a DL CC paired with a corresponding UL CC. While the default pairing between each DL CC and the corresponding UL CC is based on Release 8/9 definitions as reflected in SIB messaging, such pairing may be changed as part of CC configuration for each UE.  DL/UL pairing options should support many-to-one DL:UL and many-to-one UL:DL configurations. For each configured carrier pair the carrier for which PDCCH is transmitted is also defined. 

There are two PDCCH Mapping/Monitoring Options:

· Option1: For each active DL CC, the carrier on which the corresponding PDCCH is transmitted is explicitly defined during the RRC CA configuration process and it applies in all subsequent scheduling and activation and deactivation.  Such cross carrier PDCCH mapping configuration may be changed if needed through CC reconfiguration procedure.

· Option 2: For each active DL/UL CC the PDCCH carrying the DL/UL scheduling information is either transmitted on the same CC or the PCC, as specified in RRC CA configuration process. 

In either case the UE knows following configuration as on which activated carrier it should monitor the PDCCH. This allows managing/reducing the number of carriers on which blind detection of PDCCH is required. Option 2 is simpler and thus preferred.
Feedback Channel Mapping:

Regarding PUCCH:

· Option 1: For each PDSCH transmission the PUCCH carrying feedback information is transmitted on UL CC that is paired with DL CC carrying the corresponding PDCCH. 

· Option 2: PUCCH for all PDSCH transmission on all DL active CC’s is transmitted on the UL CC associated with PCC. 
Option 1 is preferred.
As agreed in RAN1: For UL transmissions the PHICH is carried by the same carrier which contains the PDCCH for corresponding UL grant. 

3. Conclusion
Proposal 1: 

The CC Configuration includes the following radio layer information, if not provided through existing RRC signalling, e.g. for mobility support: 

Carrier Center Frequency, BW, Duplex mode (TDD, FDD-DL, FDD-UL). This information may be broadcast or be sent through dedicated RRC signalling.
Proposal 2: Carrier Pairing and Control Channel Mapping Information:

UE specific pairing is defined if different than the default pairing. For each DL CC the configuration defines the corresponding UL carrier. 

The Configuration for each CC shows:

· For each DL CC where, e.g. which CIF, the corresponding PUCCH is transmitted. Default should be UL PCC.
· For each DL CC where, e.g. which CIF,   the corresponding PDCCH is transmitted. 

· For each UL CC where, e.g. which CIF,   the corresponding PDCCH is transmitted. (As agree in RAN1, PHICH is sent on the same carrier where PDCCH is transmitted.)
· If eNB based pairing is used, it can also be included in a broadcast signalling.
Proposal 3: The DL and UL CC pairing for PCC should be the default pairing as defined in Release 8/9.

Proposal 4a: in Release 10, RACH transmissions Shall only be allowed on the PCC, unless multiple UL TA is needed. 

Proposal 4b: If RACH transmission in multiple CC is allowed/needed then it should be configured during CC configuration. RACH transmission shall only be allowed on CC’s which are configured with default Release 8/9 pairing for all UE’s.  

Proposal 5:  

Every DL configured carrier, e.g. each SCC’s for a given UE, is linked to one UL configured carrier.  The same linking applies to all UL control/feedback channel mechanisms including power control, PUCCH, RACH (if configured) and non-CIF scheduling. 
4. Reference
[1]: R2-101846, Stage 2 Description of Carrier Aggregation, Nokia Siemens Networks (Rapporteur), RAN2 60, March 2010
[2] RP-100056, TSG Status Report on Carrier Aggregation for LTE - core part
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