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1. Introduction
On the last RAN2 meeting, it was agreed that the SIB2-linked SCell where RA was performed is used as timing reference (i.e. TR) for all UL SCells in this TAG. For the special role of TR SCell, this contribution gives our consideration on the requirements of the TR SCell’s activation state and how to satisfy these requirements. 
2. Discussion
2.1. Requirements on activation state of TR SCell

According to [1], when RA is triggered by network on a SCell, the SCell’s SIB2-linked DL CC would be regarded as TR SCell of the corresponding sTAG. Hence, the activation state requirements of TR SCell can be analyzed from the following two stages as shown in Figure1.
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Figure1． TR Cell Working Stages
1)  Stage1
The main aim of triggering SCell RA is to obtain the initial UL synchronization of the corresponding sTAG. For there is no UL/DL data transmission on the deactivated SCell, if the RA SCell is allowed to be deactivated during RA procedure, RA would fail and UL synchronization cannot be obtained. In order to obtain the initial UL synchronization, TR SCell should keep activated during RA.
Requirement1: Timing reference SCell should keep activated during RA procedure. 

2) Stage2
DL timing measurement on activated SCell is more accurate than on deactivated SCell. To guarantee the UL transmission performance in the same sTAG, TR SCell should keep activated unless the other SCells in the corresponding sTAG are all deactivated.
Requirement2: Timing reference SCell should keep activated unless the other SCells in the corresponding sTAG are all deactivated. 

2.2. Activation state maintenance for TR SCell
In this section, it will discuss whether the current activation/deactivation mechanism can satisfy the above two requirements on TR SCell.

According to the current activation/deactivation mechanism, SCell can be deactivated explicitly or implicitly.  For explicit deactivation, it is totally controlled by eNB and eNB can control the explicit deactivation according to the above two requirements. But for implicit deactivation, SCell would be deactivated upon sCellDeactivationTimer expiry. Thus it should be discussed how to deal with the sCellDeactivationTimer in order to satisfy the activation requirements on TR SCell. 
To satisfy the requirements, there are two alternatives on sCellDeactivationTimer handling:
· Alt1: It is up to eNB implementation;
· Alt2: Introduce new sCellDeactivationTimer maintenance mechanism.
For Alt1, eNB can de-configure sCellDeactivationTimer for Multi-TA UE or configure the timer long enough. For sCellDeactivationTimer is configured per UE, de-configuring it would lead the implicit deactivation mechanism invalid, and configuring long timer would extend other SCell’s activated period and not good for power saving. 
For Alt2, there are two methods to maintain the sCellDeactivationTimer.
· Alt2.1: sCellDeactivationTimer of TR SCell is stopped;
· Alt2.2: sCellDeactivationTimer of TR SCell is stopped during RA procedure, and restarted upon each PDCCH scheduling on/for SCells belonging to the corresponding sTAG.

The difference between Alt2.1 and Alt2.2 can be shown in Figure2.
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                                              Figure2． Comparisons between Alt2.1 and Alt2.2
It is obvious that Alt2.1 is simpler than Alt2.2 on sCellDeactivationTimer maintenance. In Alt2.1, implicit deactivation mechanism is disabled on TR SCell, and in order to achieve similar power saving efficiency, explicit deactivation signaling will be necessary.
The comparison of the above alternatives can be shown in Table1.
                                                       Table1． Alternatives comparison
	
	Alt1
	Alt2.1
	Alt2.2

	RRC signaling overhead
	High
	Low
	Low

	MAC signaling overhead
	High
	High
	Low

	sCellDeactivationTimer maintenance complexity
	Low 
	Low
	High

	Impact on implicit deactivation of SCells other than TR SCell
	Yes
	No
	No

	Specification effort
	No
	Yes
	Yes


Considering Alt1 will impact the implicit deactivation mechanism on SCells other than TR SCell, Alt1 should be excluded. In Alt2, for sCellDeactivationTimer maintenance in Alt2.1 is much simpler and without much signaling load, we prefer Alt2.1.

Proposal: sCellDeactivationTimer of timing reference SCell should be stopped upon receiving PDCCH order.

3. Conclusion
According to the analysis in section 2, there are two requirements on the activation state of TR SCell：
Requirement1: Timing reference SCell should keep activated during RA procedure. 

Requirement2: Timing reference SCell should keep activated unless the other SCells in the corresponding sTAG are all deactivated. 

In order to satisfy the above two requirements, it is proposed:
Proposal: sCellDeactivationTimer of timing reference SCell should be stopped upon receiving PDCCH order.
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