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1 Introduction
At RAN2-68bis the following agreements have been reached with respect to Activation/Deactivation of component carriers:

	Agreements for DL:

1) Will have separate activation / deactivation

2) FFS if activation/deactivation would be per CC or common

3) On a deactivated DL CC, the UE does not receive PDCCH nor PDSCH. On an activated DL CC, the UE will receive PDSCH, and PDCCH if present

4) Will not have CQI like measurements on deactivated CC’s. Further measurement details FFS.

5) Will use L1 or MAC for activation  [FFS]

6) Will use L1 or MAC or implicit for deactivation [FFS]


	Agreements for UL:

1) UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH (i.e. no explicit activation)


In this contribution we provide our views and preferences regarding the open issues listed above. 
2 Discussion

RAN2 discussed what kind of signaling to use for activating and deactivating component carriers and a majority of companies favored L1 control signaling for that purpose.

An advantage of PDCCH based activation is the precise timing relation between transmission of the command and corresponding activation in the UE. The eNB can use this knowledge to reduce the impact of reconfiguration of the RF front-end in the UE which is known to lead to gaps in the reception. This is in particular important if CCs are activated and deactivated frequently. 
Proposal 1 Configured downlink component carriers should be activated and deactivated by means of L1 control signaling (e.g. on PDCCH).
It has also been discussed if it should be possible to activate and deactivate only a subset of the configured component carriers. We prefer this if it can be realized with reasonable complexity. 

Proposal 2 It should be possible to activate and deactivate downlink component carriers individually if it can be realized with little additional complexity.
The explicit activation/deactivation method allows the network to efficiently trade UE power consumption against performance. Obviously, the scheduler in the eNodeB is the most suitable place to take this decision as it is well aware of the amount of downlink data being available for transmission. From this perspective it would be sufficient to rely solely on explicit signalling for activation and deactivation. 

However, any kind of control signalling bears a risk of failures. If it is agreed to use PDCCH or other L1 control signalling for carrier activation/deactivation (Proposal 1) this risk is not negligible. The loss of a CC-deactivation command might therefore lead to cases where the UE keeps monitoring a DL CC which the eNodeB expects to be deactivated. Such cases lead to the following problems:

· Increased false detection probability on the PDCCH of this DL CC but also on another DL CC configured for cross-scheduling to this CC. A falsely detected downlink assignment triggers HARQ feedback on PUCCH which may, depending on the design of the PUCCH feedback for CC, disturb the feedback for other transmissions towards the same UE. 

· Increased battery consumption due to the UE continuously monitoring an unused DL CC. This occurs in particular if the eNB schedules the UE continuously on other CCs so that the UE does not enter DRX.

To prevent these problems we suggest introducing a conservative timer that is (re-)started upon each reception (PDSCH, PHICH) on the corresponding DL CC. The timer is stopped when the DL CC is deactivated explicitly by means of signalling. If the timer expires, the UE deactivates the associated DL CC autonomously.
Proposal 3 The UE maintains a (conservative) deactivation timer per DL CC. Upon expiry of the timer the corresponding DL CC is deactivated. 
As discussed in [1] we see benefits in allowing the UE to perform Random Access on multiple UL CCs. Accordingly, the UE must enable reception on the DL CC that is associated with the UL CC chosen for random access. 
Proposal 4 The UE should activate a configured downlink component carrier when performing a random access on an associated uplink component carrier.
3 Conclusion
Based on the discussion in section 2, we propose the following:
Proposal 1
Configured downlink component carriers should be activated and deactivated by means of L1 control signaling (e.g. on PDCCH).
Proposal 2
It should be possible to activate and deactivate downlink component carriers individually if it can be realized with little additional complexity.
Proposal 3
The UE maintains a (conservative) deactivation timer per DL CC. Upon expiry of the timer the corresponding DL CC is deactivated.
Proposal 4
The UE should activate a configured downlink component carrier when performing a random access on an associated uplink component carrier.
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