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1. Introduction

In RAN2#69bis and #70 meeting, the need of UL (de)activation and the UL (de)activation mechanisms were discussed in a few papers [1-3]. The mechanism can be classified into 3 approaches:
· Implicit (de)activation (i.e. UL (de)activation follows the DL (de)activation) [1]
· Explicit UL (de)activation using MAC CE  [3]
· Explicit UL (de)activation using MAC CE with also implicit deactivation where UL deactivation also follow the deactivation of the linked DL CC [2]
In this contribution, we do not discuss the need of UL (de)activation but further compare the 3 approaches and another possible approach. It is proposed that explicit UL (de-)activation is adopted. The MAC CE design for DL/UL (de-)activation is detailed in [4].
2. Discussion
2.1 UL (de)activation follows the DL (de)activation

In this approach, the (de)activation status of the UL configuration of a Scell depends on the (de)activation of the linked DL configuration of a cell (Pcell or Scell).  This linkage can be either SIB 2 linked (i.e. the cell of the UL and DL configuration is the same cell) or CIF linked (i.e. the cell of the UL and DL configuration maybe different). The main drawbacks of this approach is that the UL configuration of a Scell cannot be independently activated or deactivated which means that the UE power saving is not optimal when the linked DL is active due to DL user traffic and/or the need of schedule other DL/UL of another Scell.
In order to improve this implicit (de)activation mechanism, further enhancement is needed to independently activate and deactivate UL configuration of a Scell based on other rules and not purely on the activation status of the linked DL configuration of a Pcell/Scell. It is clear that when the linked DL configuration of a Scell is deactivated, the linked UL configuration associated should be deactivated. The point of UL deactivation can be left to the UE implementation (e.g. where there is no UL grant on the UL CCs with shared RF front).  But the activation of the UL configuration should not be based on the activation status of the linked DL configuration from the power saving point of view. Instead it should be based on whether there is a need based on the amount of UL traffic. Hence UL grant maybe used to activate a UL configuration. To prevent the loss of UL data from other activated UL configuration using the same RF front (assuming the eNB knows the UE requires “gap” to perform retuning), the eNB can use the BSR from the UE to determine whether there is any need to activate a UL configuration of a Scell. If there is a need to activate the UL configuration, the eNB can create a “gap” when it sends the UL grant to activate the UL configuration. Likewise, when there is no UL grant, the UE may deactivate the UL of the Scell. The deactivation is not as critical as activation and can be left to UE implementation as mentioned before. The following is an illustration of the enhanced mechanism to the implicit method. 
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So by setting a rule that no UL grant is sent for all the UL configurations that share the same RF front before using the UL grant to activate a deactivated UL configuration of a Scell, the loss of UL data due to the ‘glitch’ created by the retuning can be avoided. Furthermore optimal power saving similar to the explicit activation can also be achieved. This method is also assuming that aperiodic SPS triggered by UL grant (as agreed in RAN 1) can be configured for deactivated UL CC. One drawback of this method is that it may result in frequent activation of the UL CC depending on the user traffic pattern. This will add complexity to the scheduler in frequently creating the gap for the UE to perform RF retuning for UL activation.  
2.2 Explicit UL (de)activation using MAC CE with or without implicit deactivation based on the linked DL CC 
In this approach, instead of using the UL grant to activate a UL configuration of a Scell, an explicit UL (de)activation command is sent to activate or deactivate the UL configuration of a Scell. One of the drawback of this approach is that whenever the linked DL configuration has deactivated, the eNB will have to send the explicit deactivation command to the UE to deactivate the corresponding UL for power saving. However, this can be resolved if it also performs the implicit deactivation of the UL configuration when the linked DL configuration is deactivated. The advantage of this approach is that the RF retuning of the UE is under the control of the network and thus reduces the complexity of the scheduler.
2.3 Comparison

	
	Method 1
	Method 2
	Method 3
	Method 4

	
	Implicit UL (de)activation [1]
	Implicit UL deactivation with explicit activation enhancement using UL grant assignment
	Explicit UL (de)activation [3]
	Explicit UL (de)activation with implicit UL deactivation [2]

	UE power saving
	Low
	High
	High
	High

	Linked to DL deactivation (i.e. UE autonomously deactivates the corresponding UL)
	Yes
	Yes
	No [extra signalling to deactivate the UL is required]
	Yes

	Overhead on UL activation to deactivation (i.e. extra MAC CE signalling)
	None
	None
	Low
	Low

	Scheduler complexity
	Low
	High
	Low
	Low

	MAC/RRC specifications impact
	Low
	Medium
	Medium
	Medium


From the above, it can be seen that Method 3 or 4 provides with the least impact to the UE and network and gives good UE power saving.
Hence it is proposed:
Proposal: The UL CC activation/deactivation is also explicitly signalled via MAC signalling, like DL activation/deactivation.
3. Conclusion

It is requested that RAN 2 discuss the proposal below:
Proposal: The UL CC activation/deactivation is also explicitly signalled via MAC signalling, like DL activation/deactivation.
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