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1 Introduction

In RAN2#69 it was agreed to activate and deactivate DL component carriers by using MAC control signalling. This implies that a new MAC Control Element needs to be designed for managing component carriers, where the most relevant feature will be the activation and deactivation signalling for the configured DL component carriers.
This contribution discusses a possible design of the above mentioned MAC Control Element.
2 Discussion

Since RAN2 decided that the activation and deactivation of configured secondary DL component carriers is managed by MAC signalling, the next step is to design the MAC Control Element that will be used for the activation and deactivation of the DL SCCs.

Since the mechanism of deactivating and activating component carriers is new in Rel-10 and not related to any mechanisms already available in Rel-8/9 and since there are no MAC control elements defined in Rel-8/9 which serve a similar purpose of activation and deactivation, we can conclude that a new MAC control element needs to be defined using its own LCID.
Proposal 1: A new MAC control element for Component Carrier Management is defined containing at least the activation/deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.

Concerning the actual deactivation and activation of the DL SCCs, since UE can at most aggregate up to 4 SCCs [2] it is sufficient to introduce a bitmap comprised of four bits where each bit carries information for the configured DL SCCs. A bit set to one denotes activation of the corresponding DL SCC, whereas a bit set to zero denotes deactivation.

Proposal 2: For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management  includes a 4-bit bitmap where each bit is representing one of the maximum four DL SCCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL SCC, a bit set to 0 respectively denotes deactivation.

In addition to above bitmap conveying the actual activation/deactivation command, it is necessary to discuss  what further information needs to be present in the MAC CE in order to allow efficient activation and deactivation of the SCCs.
Currently we have identified two additional areas. One is PUCCH resource indication which is currently under discussion in RAN1. The other topic is related to periodic SRS reporting.
PUCCH resource indication

On the PUCCH resource indication, RAN1 agreed to have PUCCH A/N, SR, and periodic CSI from a UE on a single semi-statically configures UL component carrier. However, so far it is not decided if the actual resources in this UL CC, i.e. UL PCC,  are implicitly defined or if they are explicitly signalled to the UE. If they are explicitly signalled, there exist proposals [1] to include this signalling in the (de)activation command for the DL SCCs.
Proposal 3: RAN2 should be aware of the RAN1 discussion on PUCCH resources for activated DL SCCs.

Periodic SRS reporting
So far it has not been discussed by RAN2 how UE handles periodic SRS transmission for it’s configured UL component carriers, especially for SCC. One open issue is for example to define when UE should start periodic SRS reporting on configured UL component carriers. Related to the UL component carrier, there are two use cases of DL SCC activation:
1. a configured UL component carrier is  not used further
In this case not activating periodic SRS reporting on this UL component carrier makes sense, since all UL data transmissions are scheduled on other configured UL component carrier(s), where periodic SRS reporting is active. The UL PCC is sufficient for UL feedback for the transmissions on that DL SCC and UE can save power by not sending the periodic SRS on additional UL SCC(s), which is not intended to be used for UL scheduling. It should be noted that periodic SRS reporting on a CC is only required when eNB intends to schedule UL data transmission on this component carrier.
2. a configured UL component carrier is to be used further for UL data transmission
In order to be able to transmit UL data on the additional UL component carrier with good link adaptation, it is required to have periodic SRS reporting on the additional component carrier.
Therefore, we propose to discuss that periodic SRS reporting is explicitly activated/deactivated by eNB and furthermore to discuss whether the SRS activation/deactivation command is conveyed by the CC management related MAC CE in order to allow for better UL scheduling. 
Related to this, RAN2 needs also to consider RAN1’s recent agreement on dynamic aperiodic SRS.

Proposal 4: RAN2 needs to discuss whether to include information on the (de)activation of periodic SRS reporting for the linked UL SCCs in the MAC CE used for (de)activation of DL SCCs.
3 Conclusions

In order to introduce MAC layer based signalling for the activation and deactivation of DL SCCs we make the following proposals:
Proposal 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.

Proposal 2: For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management  includes a 4-bit bitmap where each bit is representing one of the maximum four DL SCCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL SCC, a bit set to 0 respectively denotes deactivation.

Proposal 3: RAN2 should be aware of the RAN1 discussion on  PUCCH resources for activated DL SCCs.

Proposal 4: RAN2 needs to discuss whether to include information on the (de)activation of periodic SRS reporting for the linked UL SCCs in the MAC CE used for (de)activation of DL SCCs.
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