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1. Introduction
In RAN2#66, .many issues on carrier aggregation have been discussed and some agreements were reached, which are captured in LS to RAN1 [1]. With respect to the configuration/activation of additional component carriers, RAN2 has agreed as follows:
· It should be possible for a network to configure only a subset of component carriers for idle mode camping.
· After RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signalling.
In addition, in RAN1#57bis, some terminologies, which are related to the configuration/activation of additional component carriers, have been defined [2]; 

· UE DL Component Carrier Set:
· The set of DL CCs configured by dedicated signaling on which a UE may be scheduled to receive the PDSCH in the DL.

· UE UL Component Carrier Set: 
· The set of UL CCs on which a UE may be scheduled to transmit the PUSCH in the UL.

The next step would be the clarification about the configuration and/or activation of additional component carriers. In this contribution we discuss how to indicate the additional component carriers to be aggregated to a UE based on the agreements in both RAN1 and RAN2. 
2. Discussion
2.1 Current Assumption for Carrier Aggregation
The discussion on carrier aggregation was started in RAN1 first and some progresses can be seen. For instance, in RAN1#57, the baseline scheduling scheme using separate coding of DL assignment for each component carrier was agreed and in RAN1#57bis, some terminologies have been defined, such as UE DL/UL component carrier set [2]. In addition, it was decided to continue the discussion on the need to define additional subsets for monitoring the PDCCH or for more dynamically changing the component carrier subset [3]. 
From RAN2 point of view, it should be decided how to indicate the additional component carriers to be aggregated to a UE before actual scheduling has been sent. Based on the second agreement in RAN2, i.e.  after RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signalling, a general procedure was proposed and the need for further consideration regarding the separate activation/deactivation message was discussed in [4]. In the following subsections, we discuss how to indicate the additional component carriers to be aggregated to a UE. 
2.2 Configuration and/or Activation 
It can be considered that in order to perform the carrier aggregation there are at most three steps; the configuration, activation, and scheduling. At first we define the configuration and the activation in carrier aggregation as follows; The configuration is to configure a set of additional component carriers to a UE. The activation is to activate a sub-set of additional component carriers within the configured set of component carriers and the sub-set may or may not be same as the configured set. At this moment, there are two options for the scheme to indicate the additional component carriers to be aggregated to a UE as shown in Fig. 1.
· Option 1: Configuration -> Activation -> Scheduling

· Option 2: Configuration -> Scheduling 

In this contribution, we assume that the UE DL/UL component carrier set consists of the serving carrier where UE originally camped and the additional component carriers assigned at configuration step, and a part of or all the component carriers within the UE DL/UL component carrier set are activated at activation step, which are referred to as the sub-set of UE DL/UL component carrier set. Note that the scheduling on PDCCH is assumed as for dynamic scheduling. We discuss some more details about each option below with taking the message size and flexibility into account. Regarding the message size, the message size of configuration signalling in Option1 or Option2 would be different from and may much larger than that of activation signalling in Option1. Regarding the flexibility, the (sub-)set of additional component carriers might need to be changed semi-statically for e.g. load balancing among the component carriers. 
Option 1: Configuration -> Activation -> Scheduling
It seems that the option1 could be the general solution, because this option1 has a flexibility with keeping the signalling overhead as small as possible. The configuration message indicates additional component carries within the UE DL/UL component carrier set and it might include a certain frequency information and/or some system information on the additional component carriers. The activation message indicates a sub-set of UE DL/UL component carrier set configured by using e.g. a flag, although the component carriers within this sub-set may or may not be used for the actual data transmission/reception at each TTI. Once receiving the activation signalling, the UE shall start monitoring all the additional component carriers within this sub-set at every TTI while those are activated in addition to the serving carrier where the UE originally camped and received configuration and activation messages, where “monitor” means at least to receive the DL signal and decode PDCCH if necessary depending on the scheduling scheme which will be fixed in RAN1. Then, the UE can know the need for decoding of PDSCH in each component carrier by actual scheduling sent on PDCCH per TTI as agreed in RAN1. In the case of deactivation, the similar signalling to the activation could be used. 
· Pros: Activation/deactivation could be performed flexibly with relatively small message. 
· Cons: Two steps are needed before actual scheduling. 
Option 2: Configuration  -> Scheduling
In this option2, the configuration has the same meaning as that in Option1. However, the UE behaviour in receiving this configuration message is different from that in Option1. Once the UE receives the configuration message, the UE shall start monitoring all the additional component carriers within UE DL/UL component carrier set in addition to the serving carrier. In this option, the change of UE DL/UL component carrier set is performed by reconfiguration message which would include the same information element as the configuration basically. 
· Pros: No need for the separate signalling of the activation in addition to the configuration. 
· Cons: The signalling overhead becomes higher and it might be a problem in the case of flexible, e.g. semi-static, configuration. In other words, the flexibility has to be restricted in order to reduce the signalling overhead. In addition, the UE will have to monitor PDCCH potentially on a larger band, even if parts of these band are not scheduled in practice, because to ensure flexibility, the eNB maybe would like to configure more carriers than needed at given point in time, just to avoid sending further reconfiguration messages.
Based on the above investigation, it is proposed to go for Option1 as a baseline. Furthermore, the configuration could be done by RRC signalling with taking into account the reliability and the delay sensitivity (i.e. not so urgent) compared to the activation and/or scheduling (FFS). Regarding the activation the further details are discussed in [5]. 
However, note that RAN2 may conclude that the flexibility is not needed for the carrier aggregation from e.g. the load balancing point of view due to the further investigations in future. If this is the case, we can come back later and Option2 might be better.
Proposal: An eNB sends the configuration message first, which is followed by the activation message. The UE starts monitoring the additional component carriers after receiving the activation message. 
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Fig. 1: Options for configuration/activation of DL additional component carriers 
3. Conclusion

In this contribution we discussed how to indicate the additional component carriers to be aggregated to a UE. Finally, it is proposed that an eNB sends the configuration message first, which is followed by the activation message (Option1). Then, the UE starts monitoring the additional component carriers after receiving the activation message.
The further details how activation of additional component carriers is signalled by dedicated signaling is discussed in [5].
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