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1.
Introduction
The availability of channel in unlicensed band is highly depend on the load of radio resource(s). This dependency may challenges scheduling process for the SCell operated in unlicensed band for eNB, as well as the decision of state transition between activation and deactivation. In this contribution, we study the behaviours of activation and deactivation for a SCell and investigate the possible delay on these behaviours.
2.
Discussion
According to the regulation, the maximum channel occupation time of unlicensed band is limited. Hence, eNB needs to control the status of SCell properly in order to track dynamic channel availability. Keep SCell in activate state can avoid the problem describe above but on the pain of UE power consumption.

For a deactivated SCell, the UE does not monitor PDCCH for the SCell so that no downlink data is received. The UE does not receive other physical signals such as PSS/SSS on the deactivated SCell neither, i.e., synchronization of the SCell is not maintained. The UE also does not transmit uplink data on UL-SCH, does not transmit SRS and does not report CSI. In other words, the UE neither receives downlink signals nor transmits any uplink signals on the deactivated SCell. The UE is also not required to perform measurements on a deactivated SCell. On the other hand, for an activated SCell, the UE performs normal activities for downlink reception and uplink transmission.

Activation and deactivation of SCells is controlled by the eNB using an activation/deactivation MAC control element (CE). The procedure of activating a SCell is shown in Fig. 1, and described as follows. If the eNB wants the UE to aggregate the SCell, it must command the UE to add the SCell first. To do so, the eNB sends a RRCConnectionReconfiguration message to the UE (flow 1a). Upon receiving the RRC message and adding the SCell, the UE sends a RRCConnectionReconfigurationComplete message to the eNB for confirmation (flow 1b). After adding the SCell to the UE, the SCell remains deactivated. It can only be activated by activation MAC CE sent by the eNB. When DL data arrives from higher layer at the eNB, the eNB may decide to activate the added SCell, and send an activation MAC CE to the UE to activate the SCell (flow 2). Upon receiving the activation MAC CE at subframe n, the UE is required to start CSI reporting in subframe n+8 (flow 3a). The UE is also required to start SRS transmission, PDCCH monitoring, and valid CSI reporting after subframe n+8. Upon receiving a valid report from the UE (flow 3b), the eNB considers the SCell as activated and sends a PDCCH order to UE to perform random access procedure in order to acquire timing advance value (flow 4). A dedicated random access preamble is assigned in the PDCCH order. Hence, it’s a non-contention based random access procedure. The UE sends the preamble at the time allocated by the eNB to initiate the random access procedure (flow 5). After receiving the preamble successfully, the eNB then sends a random access response (RAR) indicated by a PDCCH order masked with RA-RNTI (flow 6). The RA-RNTI is calculated based on the PRACH resource used to transmit the preamble. The RAR contains the timing advance value that the UE should apply for uplink transmissions. The eNB then schedules subsequent data transmissions with PDCCH orders (flow 7). The UE then according to the UL grant transmits data on PUSCH (flow 8).
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Fig.1 Legacy activation procedure.
The procedure of deactivating a SCell is shown in Fig. 2, and described as follows. To deactivate a SCell, the eNB sends a deactivation MAC control element to the UE (flow 1). Upon receiving the deactivation MAC CE at subframe n, the UE is required to stop UL-SCH transmission, SRS transmission, and ongoing random access procedure, if any, before subframe n+8 (flow 2a). The CSI report for the SCell is required to stop in subframe n+8 (flow 2b). After deactivation of the SCell is completed, the eNB may decide to release the SCell from the UE because of resource availability or mobility issue. In order to release the SCell, the eNB sends a RRCConnectionReconfiguration message to the UE (flow 3a). Upon receiving the RRC message and releasing the SCell, the UE sends a RRCConnectionReconfigurationComplete message to the eNB to confirm the release of the SCell (flow 3b).
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Fig.2 Legacy deactivation procedure.
The time occupied for current SCell activation/deactivation processes can be clarified into three aspects: CSI reporting, timing advance and resource configuration. 
a. CSI reporting: UE is configured to periodically report CSI after receiving the activation command. But UE needs to warm up its RF module before it reports CSI. Then some delay may happen for waiting the periodic CSI report opportunities.
b. Timing Advanced: If the SCell is not belong to any timing advance group (TAG) which UE has valid timing advance (TA) value, UE needs to accrue TA by random access. The waiting time may occur in dedicated preamble assignment and appearance of random access opportunities.
c. Resource configuration: After a SCell is deactivated, eNB may release the SCell and its radio resource(s). However, the addition of the SCell may require time for exchanging L3 message.
Observation 1: Time occupied for current SCell activation/deactivation procedure can be clarified into three aspects: CSI reporting, timing advance and resource configuration.
Proposal 1: RAN2 to discuss and specify the possibility of adopting activation and deactivation procedure to track dynamic channel availability.
Proposal 2: If activation and deactivation procedures are used to track dynamic channel availability, RAN2 to discuss further enhancement for the procedures in CSI reporting, timing advance and resource configuration aspects.
3.
Proposal
In this contribution, we study the behaviours of activation and deactivation for a SCell and investigate the time required for these behaviours, and make following observation and proposals.
Observation 1: Time occupied for current SCell activation/deactivation procedure can be clarified into three aspects: CSI reporting, timing advance and resource configuration.
Proposal 1: RAN2 to discuss and specify the possibility of adopting activation and deactivation procedure to track dynamic channel availability.

Proposal 2: If activation and deactivation procedures are used to track dynamic channel availability, RAN2 to discuss further enhancement for the procedures in CSI reporting, timing advance and resource configuration aspects.
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