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1.
Introduction
In RAN2#99, RAN2 agreed the followings, 
Agreements:

1
UE can be indicated an inter-frequency carrier to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 
In this contribution, we discuss whether to configure a SCell with active state directly by RRC reconfiguration and propose the SCell enhancement. 
Compared to R2-1710753, it is further presented how much time is reduced by configuring a SCell in active state.
2.
Discussion 
In current LTE CA, the SCell is always started from deactivated state according to “The configured SCells are initially deactivated upon addition and after a handover.” in TS 36.321 5.13 [1]. This was agreed because RAN2 thought that eNB needs to send an additional activation command in order to actually use a configured SCell for power saving [2]. 
Accordingly, the SCell is always started from deactivated state if the network adds a SCell to the UE or after UE performs handover, and then the network would activate the configured SCell using MAC CE when the SCell is necessary in order to boost scheduling. After that, for UE power saving, the SCell can be deactivated and activated depending on network’s decision.
In Rel-15, CA enhancement in WID [3] aims at reduced SCell configuration and activation signalling overhead. 
In use of CA, the network would decide to add the SCell based on UE measurement report, buffer status, delays and so on. Thus, if the SCell is added, it is likely that the SCell is used very soon or even immediately in order to boost scheduling. It seems redundant and brings unnecessary latency that there is no way but to add the SCell from the deactivated state even if it is likely that the activated state follows immediately or soon after the SCell addition.
Starting from the deactivated state would be useful only if the network configures the SCell to UE for the future even if the SCell is currently not so necessary based on the current situation. However, this may not be a typical case and we want to enhance CA utilization more by considering the typical cases where CA is required. We think the typical case would be that the network configures the SCell as soon as the network detects the needs for the SCell. In this case, and the network would use the SCell immediately for scheduling, and then deactivate the SCell later to save UE power consumption if the SCell is not needed. 

For this purpose, we think the activation of the SCell only by MAC CE is not a preferred way in terms of latency. In addition, it would be helpful to have a way to add the SCell in activated state from the beginning, i.e. RRC signalling. 
The following figure presents a comparison of timeline between using SCell Activation/Deactivation MAC CE and using RRC signalling for SCell activation. , In MAC CE method, it takes “20 ms + eNB processing time + 24 ms” since the UE receives RRCConnectionReconfiguration for SCell addition while it takes “24 ms” in RRC signalling method. If it would be possible to activate SCell directly by RRC signalling, we can reduce “20 ms + eNB processing time” for SCell activation. Furthermore, since MAC CE signalling is not required for SCell activation, there is benefit from signalling overhead point of view. Therefore, it should be possible to configure SCell with active state by RRC reconfiguration message when the network adds the SCell to the UE or after the UE performs handover.
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Figure 1. Comparison of activation timeline between MAC CE and RRC signalling
Proposal 1. To reduce signalling overhead and latency in SCell activation, SCell can be configured with activate state by RRC reconfiguration message when the network adds the SCell to the UE or after the UE performs handover.
Given that it may be still beneficial to have a way to add the SCell in deactivated state and we should consider compatibility with current LTE operation, one simple solution will be to indicate the state of SCell, which is either activated or deactivated, when the network configures the SCell to the UE. 
Proposal 2. The network can indicate the SCell state which is either 'activated' or 'deactivated' when the network adds the SCell.
3.
Conclusion
In this contribution, we discussed the initial state of the SCell, and propose as follows,
Proposal 1. To reduce signalling overhead and latency in SCell activation, SCell can be configured with activate state by RRC reconfiguration message when the network adds the SCell to the UE or after the UE performs handover.
Proposal 2. The network can indicate the SCell state which is either 'activated' or 'deactivated' when the network adds the SCell.
4. 
Reference
[1] TS 36.321,
“Medium Access Control (MAC) protocol specification” V14.3.0
[2] R2-101082,
“Open issues on component carrier activation and deactivation”
Panasonic
[3] RP-170805,
“New WID on Enhancing CA Utilization”
Nokia, Alcatel-Lucent Shanghai Bell
[4] R2-1707333,
“Initial state of SCell”
LG Electronics Inc.
1
3

[image: image1]