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1. Introduction
In RAN2#68 meeting, we discussed component carrier (CC) activation/de-activation signalling alternatives for carrier aggregation (CA) and also had an e-mail discussion on CC activation/de-activation which is summarised in [1]. In this contribution, we would point out that RAN2 should consider CC activation/de-activation mechanism considering UL synchronisation point of view.
2. Discussions

In case of the SPS configuration handling, RRC signalling first performs SPS configuration and then PDCCH signalling activates or de-activates the SPS configuration. In addition, we think the fast activation/de-activation is needed considering UE battery consumption (i.e. PDCCH monitoring and PDSCH monitoring/buffering) according to the change of communication environment or user experience, although RRC signalling can be used for both configuration and activation/de-activation.
First, at Step 1 in such “two-level procedure”, many L1 and L2 parameters are needed in order to operate CA. In addition, since the CC configuration is not a short-term configuration, i.e. a kind of semi-static configuration, it is appropriate for RRC signalling to provide such configuration to UEs.
Second, at Step2, the issue is how to activate and de-activate the configured CCs. We would discuss details in the following sections. 
2.1.  Existing Alternatives
For CC activation/de-activation, one discussion point is whether we would have some closer relation between DRX operation and CC activation/de-activation [1]. In the DRX operation, proposals are generally classified into three high-level approaches: common configuration approach [2], independent configuration approach [3] [4], and one configuration only for “anchor” CC approach [5] [6].
Then, another issue is how to handle CC activation/de-activation by using implicit signalling approach or explicit signalling approach. In implicit signalling, it is proposed to control CC activation/de-activation in conjunction with the DRX operation by using Inactivity, OnDuration, or HARQ RTT/Retransmission timers. On the other hand, in explicit CC activate/de-activation approach, RRC signalling, MAC signalling, or PDCCH signalling can be used for CC activation/de-activation. The pros/cons were analysed for example in [7] [8].
However, we think the discussions have been ongoing from DL transmission point of view. We would point out that the CC activation/de-activation is also related to UL synchronisation state. Specifically, we think there is some linkage/mapping between DL CC(s) and UL CC(s), which means DL CC(s) should be de-activated if the paired UL CC(s) is de-activated because the UE cannot transmit any ACK/NACK corresponding to the DL transmission and vice versa. In the next section, we would propose a mechanism in which CC activation/de-activation is controlled by UL synchronisation status.
2.2. Proposed Alternative

As summarised in e-mail discussion [1], “a timer” is not only needed to solve the error case of a lost deactivation command but also we would point out that RAN2 should consider the CC activation/de-activation operation by TAT (Timing Advanced Timer) because we think the CC deactivation is related to UE UL non-synchronised status [1]. In this approach, we show our proposed alternative in Case 1 (common TAT case) and Case 2 (separate TAT case).
Case 1: common TAT case
If we align to Rel-8 behaviour, the UE makes active DL CC(s) configured and activated CC(s) and makes active UL CC(s) configured but de-activated CC(s) when TAT expires. However, we think this should be avoided considering the UE battery consumption point of view. We thus think, for CC deactivation, one alternative is that the UE just deactivates all configured and activated DL CC(s) if a TAT expires but one DL CC is used to monitor PDCCH such as Paging and System Information just same as Rel-8 behaviour and other carriers not. We think this is a beneficial approach in terms of UE battery consumption point of view. Specifically, since the UE cannot transmit any PUSCH on UL CC(s), it needs not to expect the reception and processing of PDCCH (for retransmission) and on paired DL CC(s). In addition, the UE is not expected to receive PDCCH/PDSCH (for initial transmission) when the UE is not in non-synchronised status. We thus think it is natural that considering DL CC(s) as configured but de-activated CC(s) when it is in non-synchronised state.
Another alternative is that the UE deactivates pre-defined DL CC(s) among the configured and activated DL CC(s) if the TAT expires on paired UL CC(s) according to the RRC configuration.
Case 2: separate TAT case
For CC deactivation, the UE just de-activates the configured and activated CC(s) if the associated TAT expires. This is also a beneficial approach in terms of UE battery consumption. Specifically, as we explained above, it is natural that considering DL CC(s) as configured but de-activated CC(s) when it is in non-synchronised state because the UE cannot transmit any PUSCH on paired UL CC(s). In addition, the UE is not expected to receive PDCCH/PDSCH (for initial transmission) when the UE is not in non-synchronised status.
Therefore, we proposed the following views on CC de-activation:
Proposal 1: If a configured CC is in non-synchronised state, the CC is “configured but de-activated CC” 
Proposal 2: For CC deactivation, TAT expiration can be used as an implicit method.
3. Conclusions
We proposed:
Proposal 1: If a configured CC is in non-synchronised state, the “CC is configured but de-activated CC”.

Proposal 2: For CC deactivation, TAT expiration can be used as an implicit method.
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