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1 Introduction

Based on our CC management consideration in [1], in this document, we will further clarify how to design effective signaling mechanism for CC management with DRX consideration in LTE-Advanced.
2 Discussion
2.1 General
Usage of component carriers by the UE in active mode need to be controlled by the eNB. We think this usage of component carriers by the UE can be controlled in two main levels: 
a) Configuration level: RRC configures which CC the UE need to care about. See the discussion and proposed definition of Candidate Component Carrier set below. 

b) Scheduling level: UE can be scheduled on Configured CCs by PDCCH. On this level, DRX and battery saving need to be dynamically controlled.

Thus, For the purpose of component carrier management, we propose the following definitions.

· CA Cell: CA cell is the aggregate cell which contains all aggregate-able CCs, each of which may have its own identities (e.g. PCI, CGI). 

· Candidate Component Carrier Set: A UE specific concept, applicable in active mode, controlled by RRC. It is the set of component carriers that can be used for certain LTE-A UE to transmit/receive data without further need for RRC configuration. It is the set of CCs for which the UE can do radio link supervision and DL control channel monitoring. The Candidate CCs is expected to be maintained based on mobility measurements, UE capability, load status of each CC, and possibly other RRM related information.
· Scheduling Component Carrier: A UE specific concept, applicable in active mode, controlled by MAC/PDCCH (for dynamic scheduling). A scheduling Component Carrier is selected from candidate component carrier set, and used for practical data transmission. 
· Anchor Carrier: A UE specific concept, applicable in active mode, controlled by RRC. Anchor carrier is the carrier for which the LTE-A UE will have higher activity level, and never go into zero activity (infinite DRX). UE does Radio Link supervision for this Anchor carrier, acc to requirements 
2.2 Candidate Component Carrier Set management
Proposed definition provided in chapter above. 

Proposal 1.1:  It is proposed to introduce the concept of Candidate Component Carrier Set, according to description above.  
For the management of Candidate Component Carrier Set, we think RRC connection reconfiguration procedure could be used e.g. to add/delete/modify the CC’s configuration. The Candidate CCs could be changed at handover . The PHY configuration could include CC information (frequency or frequency index or cell identity, etc), physical layer configuration information (PDSCH, PUCCH, PUSCH), SRS, CQI, SR configuration information, antenna information, etc. For intra-band CA, some of the PHY configuration could be same, because the aggregated CCs could be regarded as a single big carrier with similar channel characteristic. While for inter-band CA, the PHY configuration should be different due to the different channel characteristics. 
To select suitable candidate CCs for the LTE-A UE, the serving eNB first sends measurement configuration to UE for CC measurement. After receiving the measurement report, eNB may consider the UE capability, load status of each CC and other RRM information together to decide which CC could be selected as candidate CC.  On the other hand, if UE detects some problem of certain candidate CC or eNB finds certain candidate CC is not needed, the CC should be removed from the candidate CC set. 
When there is need to reconfigure candidate/activated CC set for LTE-A UE, following actions can be taken by eNB:

· Add new CC to the candidate CC set

· Delete a member from the candidate CC set

2.3 DRX
If PDCCH blind decoding is always performed for all candidate CCs of certain LTE-A UE regardless whether there is data for transmission or not, the power consumption may be very high. So, DRX should be considered for the candidate CCs to reduce the UE’s power consumption.
We could characterize multi-CC DRX operation according to the following: 

- DRX config parameters: per CC or common for all CCs
- DRX active time / on-duration time-synchronization between CCs
- DRX state: per CC, common for all CCs, per anchor CC, for all non-anchor CCs 

We think it is sufficient to have one set of DRX parameters appplicable for all CCs. Possibly there coould be some additional configuration that would be applicable to an anchor carrier but not too non-anchor carriers. . 

Proposal 2.1: DRX config parameters shall be common for all CCs. 

We assume that Active time / on-duration need to be synchronized to achieve good power saving in the UE. 
Proposal 2.2: DRX active time / on-duration is time-synchronized between CCs.
We think that in many cases there is small amounts of data exchanged, signalling message etc, and there is no need to activate many CC for transmission. However, we further do not see the need for full flexibility to support different DRX states for each Component carrier. We think a simpler functionality can bring simplifications in scheduling and reduce test cases. 
Proposal 2.3: Introduce an anchor carrier concept, as a UE specific concept applicable in active mode. 

Proposal 2.4: DRX state can be different for anchor carrier, and non-anchor CC. 

Proposal 2.5: DRX state shall be common for all non-anchor CCs 

3 Conclusion
In this document, we discuss the CC management in different signaling level as well as the basic CC management operations.
Proposal 1.1:  It is proposed to introduce the concept of Candidate Component Carrier Set, according to description above.

Proposal 2.1: DRX config parameters shall be common for all CCs. 

Proposal 2.2: DRX active time / on-duration is time-synchronized between CCs.

Proposal 2.3: Introduce an anchor carrier concept, as a UE specific concept applicable in active mode. 

Proposal 2.4: DRX state can be different for anchor carrier, and non-anchor CC. 

Proposal 2.5: DRX state shall be common all non-anchor CCs 

4 Reference

[1] R2-093104 “Carrier aggregation in active mode,” Huawei





















































































































































































































































































3GPP


