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1 Introduction

LTE Baseline for CA has been agreed as starting point for CA in NR in [1], the possible changes are still open now as below:
LTE Baseline for CA is used here as starting point. Possible changes to accommodate NR to be discussed, for instance initial the state of the SCells.
In RAN2-98, activation/deactivation of CA has been discussed further and the following agreement has been reached:

Agreements

1. Activation/deactivation is supported for NR CA

2. As in LTE, Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA

3. Configuration of implicit deactivation mechanism is per CC for NR CA

In this contribution, we will discuss the impacts due to the activation/deactivation of SCell.
2 Discussion 
2.1 Initial state of SCell

In LTE, the initial state of SCell (after addition handover) is deactivated. And a MAC CE is used to activate the SCell after the addtion of SCell. In NR discussion, there has some concerns to change the initial state of SCell. in LTE the apply of CSI reproting for SCell and start of sCellDeactivationTimer for SCell activation have exact timing relation with the timing when the activation commnad is recievied as shown below in [2]:
When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied no later than the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:
-
the actions related to CSI reporting 
- 
the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 
which shall be applied in subframe n+8. 
If the initial state of SCell is changed to activation state, it is difficult for the UE to derive the exact timing for apply of CSI reproting for SCell and start of sCellDeactivationTimer considering the time required for transmitting/decoding/processing of RRC message for SCell addition is more implementation based. For example if we rely on RRC Reconfiguration or RRC Reconfiguration Complete as timing reference for activation timing derivation, the RRC layer of receiver needs to firstly decode the RRC message and ask RLC/MAC to find timing reference of first segment of this message, and based on timing reference the receiver could calculate the CSI code book change time. It will be more complexity if the involved packets were re-transmitted by RLC or HARQ. Therefore the initial state of SCell shall be deactivated as LTE
Proposal 1: The initial state of SCell shall be deactivated as LTE.
2.1 Activation/De-Activation of SCell

In LTE, MAC CE is used to activate/deactivate SCell dynamically. It provide enough flexibility to activate/deactivate multiple SCells by one MAC CE. In NR, we can reuse the same mechanism to support dynamic SCell activation/deactivation. 
Proposal 2: MAC CE is used for dynamic SCell activation/deactivation in NR.

2.3 Measurement events impact for deactivated SCell

It has been agreed that the A1-A6 could be triggered by CSI-RS. And it has been agreed by RAN1 that the CSI-RS for L3 mobility may have same or different configuration as below:

· The design of CSI-RS for L3 mobility should reuse the CSI-RS design for beam management as a baseline. 

· CSI-RS for L3 mobility can have same, partly same or different configuration from CSI-RS for beam management.

If the SCell is deactivated, the UE specific CSI-RS for beam management for the SCell may be deactivated also since the beam management for the SCell is not needed anymore. If the CSI-RS configured for beam management is same as the CSI-RS configured for mobility management, and the UE continues to perform CSI-RS based event associated with the SCell (for example event A6), the event may be triggered in the wrong way considering the CSI-RS in the serving SCell may not be transmitted at that time. Therefore, the network shall ensure that CSI-RS configured for beam management shall not be deactivate even if the SCell is deactivated if the CSI-RS is also used for mobility management. .    
Proposal 3: The network ensures that CSI-RS configured for beam management will not be deactivated even if the SCell is deactivated when the same CSI-RS is used for mobility management.
2.4 SCell Activation delay
In LTE upon reception of activation command, the UE shall be able to report valid CSI report before N+24 or N+34 depend on whether the UE has sent a valid measurement report for the SCell where N is the subframe when the activation command is received as shown in the following figure1:
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Figure1: SCell activation delay in LTE
The network could only ensure the UE has completed the activation and start to schedule the UE after receives the valid CSI-RS report. The 24/34ms delay is based on the assumption that the SS signal is transmitted with 5ms periodicity and CRS is transmitted continuously. However in the NR, the periodicity of SS could be up to 80 or 160ms, this may increase the SCell activation delay significantly. Considering the 24/34ms delay has been considered as too long and a WI [3] has been setup to optimize the SCell activation delay, a longer activation delay in NR may not be acceptable.  However, the RAN1/4 needs to be involved to evaluate the SCell activation delay considering the periodicity of SS in NR. And further study will be needed if the activation delay is significantly increased comparing with LTE.
Proposal 4: Send LS and ask RAN1/4 to evaluate the SCell activation delay considering the periodicity of SS in NR.

3 Conclusion
In this contribution, we discussed the impacts due to the activation/deactivation of SCell, and propose:

Proposal 1: the initial state of SCell shall be deactivated as LTE.

Proposal 2: MAC CE is used for dynamic SCell activation/deactivation in NR.

Proposal 3: The network ensures that CSI-RS configured for beam management will not be deactivated even if the SCell is deactivated when the same CSI-RS is used for mobility management.
Proposal 4: Send LS and ask RAN1/4 to evaluate the SCell activation delay considering the periodicity of SS in NR.
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