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1 Introduction
It has been agreed that at inter-eNB handover, the UE can be configured with multiple CCs in the handover command for usage after the handover. In this contribution, we consider the question of how CCs are activated upon handover. 
2 Discussion
It has been agreed in RAN2#66bis that the UE can be configured with multiple CCs in the handover command for use upon handover. RAN2 has agreed also to have activation of configured CCs using a MAC control element [2]. 

In order to activate CCs that have been configured in the handover command, the following procedure can be considered. The RA response can include the MAC control element for activation of CC3 and CC4 (such a procedure can be used only with a dedicated preamble based handover).
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With such a procedure, the UE has 6 ms from the time it receives the RA response with the activation MAC CE (activation order) and the time it has to send the handover complete. In Release 8, the 6 ms is needed for decoding and processing of the RA response and obtaining the Handover complete MAC PDU. With the above procedure, in addition to the Release 8 actions, the UE would need to activate the CCs indicated in the activation order. The activation step consists of synchronizing to each of the DL CCs indicated in the activation order and monitoring for PDCCH on each of those DL CCs.
The UE may be unable to synchronize to the target eNB cells on the DL CCs indicated in the 6 ms interval due to multiple reasons. The UE may need to activate an RF chain to be able to use CC3 or CC4. Even if the UE is able to use the already activated RF chain for CC3 and CC4, it may not have previously performed synchronization to and measurements of the target eNB cells on CC2 and CC3. Even if measurements have been previously configured for CC3 and CC4 by the source eNB, the UE may not be sufficiently in sync with the target eNB cells (UE is typically measuring multiple cells across multiple frequencies within the limited measurement opportunities). Also, if the UE needs to perform bandwidth change to support CC3 and CC4, that requires some time. Based on these, we think it is clear that inclusion of the activation order with the RA response is not possible.
Observation 1: Activation of CCs by including the activation order in the handover RA response is not feasible.
An alternative procedure can be considered in which the activation order for CC3 and CC4 is done after the handover is complete, as shown below. The target eNB needs to be certain that the UE has synced to the target eNB cells on CC3 and CC4. Therefore it has to await measurement reports of the cells on CC3 and CC4. 
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The duration to report measurements of cells on CC3 and CC4 can be as short as 40 ms or 80 ms (based on gap configurations). However, if the UE has to first detect the cells on CC3 and CC4 without having measured them before, this duration can be considerably longer. If the eNB has to wait such a long time before it can activate the configured CCs, there can be significant impact to ongoing data services. If the UE has multiple activated CCs before the handover, presumably due to a large bandwidth data session, then such long delays in activation after handover can cause excessive buffering and dropping of packets and result in poor user experience. Therefore we think the approach of activating CCs after handover is complete is not attractive.
Instead we think it is preferable to provide the CCs to be activated upon handover (CC3 and CC4) in the handover command. This enables the UE to perform appropriate adjustments so that UE can sync to and activate CC3 and CC4 by the time handover complete needs to be sent. For example, if a new RF chain has to be activated, this can be done immediately upon receiving the handover command. If the UE needs to perform bandwidth change on an RF chain, this can also be done immediately after receiving the handover command. This also enables the UE to perform measurements of target eNB cells on CC3 and CC4 earlier.
Proposal: Multiple CCs can be indicated in the Handover command to the UE for activation on the target eNB at handover.
3 Summary
This contribution considered the available mechanisms to activate CCs on the target eNB upon an inter-eNB handover. We think there are practical limitations that make the approach of sending a MAC CE activation command in the handover RACH response difficult. The approach of activating CCs after handover is complete is not attractive as it can result in substantial delays. We think that signalling the CC set to be activated at the target eNB in the handover command can overcome the issues with the other approaches. We propose that:
Proposal: Multiple CCs can be indicated in the Handover command to the UE for activation on the target eNB at handover.
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