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1. Introduction

In the previous meeting, RAN2 agreed that

Initial state for a newly added SCell configured with PUCCH is deactivated.
This paper will discuss the details upon PUCCH SCell activiation.
2. Discussion
In the current specification, there are two models on SCell Activation/Deactivation.
2.1
‘Normal SCell’ Model
Fig 1 is the legacy procedure to configure/activate SCell except for PSCell. According to the received RRC message indicating the SCell addition, UE configures the corresponding SCell(s). Then the initial state for the configured SCell(s) is the deactivated state. After UE receives Activation/Deactivation MAC CE from eNB, the configured SCell(s) is triggered as the activated state. Completing the activation, UE performs valid CSI reporting and SRS transmission. 
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Fig
1
legacy procedure to configure/activate SCell except for PSCell
2.2
‘PSCell’ Model

Fig 2 is the legacy procedure to configure/activate PSCell in Dual Connectivity. Upon receiving RRC message indicating the SCell configuration, the initial state for the configured PSCell(s) is regarded as the deactivated state. However, unlike the normal SCell case, UE starts activation autonomously upon completion of PSCell configuration. When the activation is completed, UE initiates a random access in the PSCell so that eNB can get to know that PSCell is activated.
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Fig 2
legacy procedure to configure/activate PSCell in Dual Connectivity
2.3
Model for PUCCH SCell
The main differences between above models are as follows:
·  Upon the initial activation: Activation/Deactivation MAC CE is used in ‘Normal SCell’ model, while the autonomous activation in ‘PSCell’ model.
· Upon completing activation: CSI reporting and SRS transmission starts in ‘Normal SCell’ mode, while a random access in ‘PSCell’ model.
If the Activation/Deactivation MAC CE is used for the initial activation of PUCCH SCell, eNB could not send the MAC CE immediately after sending the RRC message indicating PUCCH SCell addition because the eNB cannot know when UE is ready to receive the MAC CE. It is a problem already introduced, but it’s obvious that further latency happens compared to the autonomous activation. On the other hand, if the autonomous activation is used for the initial activation of PUCCH SCell, it means to apply multiple mechanisms, i.e. autonomous activation for the initial activation and the Activation/Deactivation MAC CE for the subsequent activations. It would result in a complexity.
Upon completing activation, if ‘normal SCell’ model is applied, UE starts both valid CSI reporting and SRS transmission. However since eNB cannot know when the UE starts both valid CSI reporting and SRS transmission, the eNB has to perform a blind decoding. If PUCCH SCell is unsynchronized in uplink, the eNB transmits a PDCCH order after waiting the activation delay in worst case. In that case, the activation delay would be extended further. If ‘PSCell’ model is considered, UE performs a random access. Upon completing the random access, the UE starts both valid CSI reporting and SRS transmission. Accordingly, eNB need not perform the blind decoding, and the activation delay would be shorter than in ‘normal SCell’ model. On the other hand, it seems undesirable that UE has to always trigger the random access. So, we can consider an optimization that the random access can be selectively triggered according to the uplink synchronization status of PSCell. 
Fig 3 and 4 are the activation procedures for PUCCH SCell when either ‘normal SCell’ model or ‘PSCell’ mode is applied, respectively. The ‘normal SCell’ model can be applied without any modification. But, the expected drawbacks are 
1) Longer delay can happen at PUCCH SCell unsynchronization
2) Additional blind decoding requirement in eNB

With ‘PSCell’ model, the above drawbacks can be solved, but the UE behavior gets more complex.
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Fig 3 Activation procedure for PUCCH SCell when ‘normal SCell’ model is applied
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 Fig 4 Activation procedure for PUCCH SCell when ‘PSCell’ model is applied
3. Conclusion
Both models can be summarized with the following table:
	
	‘Normal SCell’ model
	‘PSCell’ model

	Initial state
	Deactivated 
	Activated 

	First activation upon configuration
	Using A/D MAC CE
	Autonomous activation

	Subsequent activations
	Using A/D MAC CE
	Using A/D MAC CE

	UE behaviour upon activation 
(UL synchronized)
	Starting valid CSI reporting and SRS transmission
	transmitting D-SR & after then starting valid CSI reporting and SRS transmission

	UE behaviour upon activation 
(UL unsynchronized)
	Waiting until RA is started (i.e. until PDCCH order is received)
	Initiating RA by itself

	ENB complexity
	More blind decoding requirement
	Better

No additional blind decoding requirement

	UE complexity
	Better

Normal SCell model is applied as it is
	Modified PSCell model is applied

	Activation delay
	
	Better



The main difference between both approaches is to use either A/D MAC CE or autonomous activation for the intinal activation. We currently prefer to have ‘normal SCell’ model because it results in low UE complexity. 
Proposal: RAN2 to discuss the detailed activation procedures for PUCCH SCell.
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