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1 Introduction

From UE point of view a SCell that is configured in the UE for carrier aggregation can be either in an activated or deactivated state. Furthermore, the uplink of an SCell can be either in a timing synchronized or timing unsynchronized state.

This document discusses if UL synchronization status and activation/deactivation status of an SCell are interconnected or independent and concludes on the resulting consequences.
2 Discussion
There are generally several approaches possible, how to connect the UL synchronization status and the activation/deactivation status for an SCell. The following sections list the different approaches and list corresponding pros/cons.
2.1 UL synchronization status is orthogonal/independent from activation status of an SCell

According to this alternative an SCell from a UE point of view could be in one of the following states which are shown in the flow chart below:
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Figure 1. SCell UL synchronization is orthogonal/independent from activation status
The synchronization status of an SCell is given by the corresponding TA timer, i.e. when running SCell is considered as UL synchronized. The corresponding UE behaviour w.r.t. DL/UL reception/transmission is shown in the table below.
Table 1. PUSCH/PDSCH when SCell UL synchronization is orthogonal/independent from activation status
	Configured SCell
	UL synchronized
	UL non-synchronized

	Activated
	PUSCH Tx allowed

PDSCH Rx supported
	PUSCH Tx not allowed

PDSCH Rx supported  (PUCCH is on Pcell)

	Deactivated
	PUSCH Tx not allowed

PDSCH Rx not supported
	PUSCH Tx not allowed

PDSCH Rx not supported


Pros:

· Quick transitions from deactivation to activation, i.e. when SCell is timing synchronized (TA timer is still running) and deactivated, UE can immediately transmit on SCell once being activated

Cons:

· Another state for SCell is introduced and corresponding behaviour for each states needs to be defined. 
2.2 UL synchronization status of an SCell is bound to activation/deactivation status

In this alternative, the deactivation of an SCell has the consequence of the expiry of the TA timer, hence UL is non-synchronized when SCell is not activated. In this case, TAT is stopped on deactivation of SCell. The diagram looks like the following:
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Figure 2. SCell UL synchronization is bound to activation status
Corresponding UE behaviour is shown just below in the table:
Table 2. PUSCH/PDSCH when SCell UL synchronization is bound to activation status
	Configured SCell
	UL synchronized
	UL non-synchronized

	Activated
	PUSCH Tx allowed

PDSCH Rx supported
	PUSCH Tx not allowed

PDSCH Rx supported  (PUCCH is on Pcell)

	Deactivated
	n.a.
	PUSCH Tx not allowed

PDSCH Rx not supported


Pros:

· One state less compared to first approach 

Cons

· UE always needs to regain UL synchronization (TAT is stopped when deactivating SCell) when activating an SCell which will in turn delays the activation process.
· Due to the different granularity of activation/deactivation which is per component carrier and UL synchronization which is per TA group, it is not possible to actually stop the TAT with the deactivation of an SCell considering that  other SCells belong to the same TA group and might still be active.

It needs to be considered in which means eNB can send the TA command MAC CE for a TA group and hence restart the TA timer. If TA command MAC CE is restricted to a specific SCell in the TA group then there is a reason to stop TAT upon deactivation of this specific SCell. For this SCell the states would then be as depicted in alternative 2.2.

However, there is no reason to restrict the inclusion of the TA command MAC CE to a specific SCell so it can be send on any activated SCell of the TA group. If the identity of the TA group is included in the TA command MAC CE it should be allowed to send on PCell or on an SCell of another TA group as well.
2.3 Evaluation of different approaches

We see in alternative 2.1 the only viable alternative since alternative 2.2’s coupling of SCell deactivation and TA expiration is not feasible (at least not for all SCells within a TA group).
The reason for this is that with the  TA timer per TA group approach the TA timer is not associated with a specific SCell but with the TA group (or rather all SCells of a TA group).
RAN2 already decided that when the TAT associated with PCell (or rather the PCell TA group) expires, all TATs are considered expired.
Since we conclude from the reasons given above that activation/deactivation and UL synchronization are independent states and should not be interconnected we propose the following.

Proposal 1: The TA timer of an SCell TA group does not expire upon deactivation of one of the SCell belonging to the SCell TA group.
3 Conclusions

Activation/deactivation and UL synchronization are orthogonal and have to be treated as independent states, hence they shall not be interconnected. Therefore we propose the following.
Proposal 1: The TA timer of an SCell TA group does not expire upon deactivation of one of the SCell belonging to the SCell TA group.
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