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1. Introduction

In order to save on UE’s battery power a two step procedure consisting of DL Component Carrier (CC) configuration and subsequent Component Carrier activation has been agreed [1]. The first step, configuration, provides the UE with a set of DL Component Carriers on which the UE can expect to receive DL data. However the data will not be transmitted on these carriers until they have been activated.  At RAN2 69 meeting it has also been agreed [2] that the activation will be done through a MAC control message, where a single control message could be used to at the same time activate or deactivate multiple Component Carriers. In this contribution we are looking at different options of how activation and deactivation of component carriers could be done.
2. Activation of Configured Component Carriers
With respect to how the Component Carrier activation can be signaled several options can be considered:
Option 1 MAC Control message contains a list of all active CCs. A MAC control message would indicate the list of all CCs that are active, or to be activated by this message.  The CCs which are not included in the list are implicitly deactivated (if already active) or would remain deactivated. The drawback of this option is increased overhead due to the fact that all CCs which are already active need to be included in the MAC CE. For example if 3 CCs are already activated, and the eNodeB wishes to activate a 4th CC, then the MAC CE would have to include the 3 already activated Component Carriers. However the advantage of this approach is an increased robustness of the activation procedure with respect to the over-the-air loss, since every MAC CE contains a full list of active Component Carriers. 
Option 2 MAC Control message contains separate CC activation and deactivation lists.  In this case a MAC message consists of two lists. One list contains CCs that are to be activated, while the other would contain all CCs that need to be deactivated. The lists could be separated by some flag, or their corresponding lengths could be indicated in the MAC header, or a separate LCID could be assigned to each of the lists. When compared to the option 1 the resulting signaling overhead is expected to be smaller, since only entries corresponding to component carriers that are to be activated or deactivated are present in the MAC CE lists.  With respect to the over-the-air loss, this option has some disadvantages, since the loss of a message can result in prolonged mismatch between the UE’s and the eNodeB’s understanding as to which CCs are active and which are not.
Option 3 MAC Control message contains a bitmap of all active CCs.  In this case a MAC control message would indicate a bitmap corresponding to the configured Component Carrier set. If a bit in the bitmap is set to e.g. 1 it would indicate the activation of a particular Component Carrier (or no change in the state if the corresponding CC is already active), otherwise, the bit set to 0 would indicate that the CC remains deactivated or is deactivated by this MAC command. Considering that the maximum number of DL Component Carriers that the UE can be configured with in Rel.10 is 5, the overhead of using bitmap for activation is not significant, as 4 bits would be all that is required (Primary Component Carrier (PCC) is always in activated state). 
.

When considering the above three options it appears that the bitmap approach has the least associated signaling overhead, and is also not less robust with respect to the over-the-air loss than option 1 or option 2. Therefore we propose to use it as a part of MAC Control message to indicate Component Carrier activation and deactivation.
3. Conclusion
Based on the discussion in the paper we are proposing:
Proposal 1: Component Carrier activation and deactivation is indicated through a bitmap of Component Carriers in the MAC Control message. 
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