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1. Introduction
In RAN2#67b meeting, we discussed component carrier (CC) activation/de-activation signaling alternatives for carrier aggregation (CA). The discussion has mainly been focused on the relation between DRX and CA, or CC activation/de-activation signaling. In this contribution, we would point out that RAN2 should consider CC activation/de-activation mechanism considering UL synchronization point of view.
2. Discussions
Considering the fact that, in the SPS configuration case, RRC signaling first performs SPS configuration and then PDCCH signaling activate or de-activate the SPS configuration. We think such “two-level procedure” is also reasonable for the CA operation.
First, many L1 and L2 parameters is 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 to provide such configurations to UEs by RRC signaling.
Proposal 1: A two-step procedure should be used for CA operation.
Proposal 2: At Step 1, RRC signaling is used for CC configuration.
Second, at Step2, the issue is how to activate and de-activate the configured CC. 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 signaling approach or explicit signaling approach. In implicit signaling, 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 signaling, MAC signaling, or PDCCH signaling can be used for CC activation/de-activation. The pros/cons were analyzed for example in [7] [8].
However, we would point out that the CC activation/de-activation is also related to UL synchronization state. Specifically, if a UE in non-synchronized state receives CC activation signaling (which layer signals the activation is not matter), the activation does not make sense because the UE cannot transmit any UL data including control information and ACK/NACK corresponding the DL transmission. In the next section, we would propose a mechanism in which CC activation/de-activation is controlled by UL synchronization status.
2.2. Proposed Alternative
With the above discussion, we would point out that RAN2 should consider CC activation/de-activation mechanism when we consider UL synchronization status, i.e. CC operation combined with TA (Timing Advanced) operation. For CC deactivation, the UE just deactivates the activated CC(s) and uses one carrier just same as Rel-8 behavior. We think this is a beneficial approach in terms of UL transmission point of view. For example, if UE remains CC activation when TAT expires and a separate RA procedure is specified on each CC, UE may need to perform multiple RA procedures sequentially on each CC when traffic arrives to make UL synchronizations recovered. But if UE deactivates CC when TAT expires, the UE would just perform RA procedure on only one carrier. This is also beneficial for UL battery saving.
For CC activation, a straightforward approach is also that the UE just activate a set of configured CC(s) when it receives TA command. However, we think this is dependent on RAN1/RAN4 decision because we are now discussing if the same TA will be used on different CC(s). If we decided that the different TA will be used on each CC(s), the UE just activate the CC(s) when it receives the TA command. On the other hand, if the common TA will be used through all CC(s), the CC configured at Step1 is activated.

Proposal 3(a): At Step 2, for CC deactivation, TAT expiration can be used as an implicit MAC signaling.
Proposal 3(b): At Step 2, for CC activation, TA command reception can be used as an implicit MAC signaling. However, this is depending on RAN1/RAN4 decision.
3. Conclusions
Proposal 1: A two-step procedure should be used for CA operation.
Proposal 2: At Step 1, RRC signaling is used for CC configuration.

Proposal 3(a): At Step 2, for CC deactivation, TAT expiration can be used as an implicit MAC signaling.

Proposal 3(b): At Step 2, for CC activation, TA command reception can be used as an implicit MAC signaling. However, this is depending on RAN1/RAN4 decision.
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