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1 Introduction

In this paper we argue for using an 8-bit bitmap, to activate and deactivate DL SCCs and propose to introduce a Component Carrier Index uniquely identifying carriers at least within the scope of a UE but preferably in the copy of the system.
2 Background
In RAN2#69bis the following agreements were made with respect to Component Carrier management [1]:
1. A new MAC control element for Component Carrier Management is defined containing at least the activation respectively deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.
2. For actual deactivation and activation signaling for the DL SCCs, the MAC CE for CC Management includes a 4/5-bit bitmap where each bit is representing one of the DL CCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL CC, a bit set to 0 respectively denotes deactivation. Mapping is FFS.

In RAN2#69 the following agreements were made with respect to Component Carrier management [2]:

3. Explicit activation of configured DL component carriers is done by MAC signaling

4. Explicit deactivation of configured DL component carriers is done by MAC signaling

5. Will have implicit deactivation of configured DL component carriers

1. The configuration of DL/UL component carrier is within UE’s aggregation capability. As a consequence of the latter activation/deactivation is as well within UE capability.

2. A newly configured component carrier is always in a default state of ‘deactivated’. In order to activate a newly configured component carrier, an activation command is necessary.

6. DL component carriers are activated and deactivated individually. A single activation/deactivation command can activate/deactivate a subset of the configured DL component carriers. Can comeback to this decision if it turns out problematic for PUCCH resource handling.

In RAN#47 the following agreement was made [3]:

1. Rel-10 signalling (e.g., RRC, MAC, HARQ, CQI, SRS, …) should support aggregation of up to 5 DL CCs and 5 UL CCs, irrespective of intra- or inter-band CA.

3 Discussion

As agreed in RAN2-69bis, the Activation/Deactivation MAC CE is identified by a new LCID. The actual CC activation/deactivation message is (at least) one octet. 
At RAN2-69bis it has been proposed by several companies to associate code-points to both the SCCs and the PCC. This avoids ambiguities when an Activation/Deactivation MAC CE and an RRC Connection Reconfiguration are received in the wrong order e.g. due to HARQ retransmissions. 
While LTE Rel-10 will support only up to 5 configured CCs for a UE, a network may offer more component carriers. Also, later releases of LTE might not be limited to 5 CCs per UE. In order to uniquely identify each of those carriers we propose to introduce a Component Carrier Index. The CCI would be communicated to the UE as part of the RRCConnectionReconfiguration and it unambiguously identifies a CC at least in the scope of a single UE but, as said above, preferably even in the network. The latter is essential if the CCI is to be used in SI broadcast. 
Proposal 1 A Component Carrier Index (CCI), configured by RRC, is used to identify a component carrier.

We suggest to define the CCI with a range [0..7]. 
Proposal 2 The CCI can take values in the range [0..7].

If the Activation/Deactivation MAC CE comprises an 8-bit bitmap, each of the 8 CCIs can be mapped directly to one bit in the bitmap. This leaves room for future extensions and avoids ambiguities even when replacing one of the 5 configured CCs by another carrier provided by the network.  
Proposal 3 An 8-bit bitmap is used in the Activation/Deactivation MAC CE to activate and deactivate DL SCCs.

Each bit in the bitmap provided in the Activation/Deactivation MAC CE refers to one CCI. As shown in Figure 1, bit b0 maps to CCI=0, bit b1 to CCI=1 and so on.
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Figure 1: Activation/Deactivation MAC CE with 8-bit bitmap
Proposal 4 Each bit in the bitmap corresponds to a Component Carrier Index (CCI).
4 Conclusion

Proposal 1
A Component Carrier Index (CCI), configured by RRC, is used to identify a component carrier.
Proposal 2
The CCI can take values in the range [0..7].
Proposal 3
An 8-bit bitmap is used in the Activation/Deactivation MAC CE to activate and deactivate DL SCCs.
Proposal 4
Each bit in the bitmap corresponds to a Component Carrier Index (CCI).
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