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1. Introduction
In the RAN2#70bis meeting, we agreed to keep the DL activation/deactivation concept in LTE Rel-10. However, it is still FFS whether to introduce activation and deactivation feature for configured UL SCells. During the RAN2#70 meeting, the following agreements about UL activation/deactivation were made:

	If we have UL deactivation, it would probably include:

-
UE is allowed to tune its RF to the remaining activated CC's

-
No SRS transmissions

-
No UL PUSCH transmissions

-
Stop receiving/ignore UL grants for this SCell


Based on above agreements, with UL activation/deactivation state, it seems that UE may save some battery power and may save PDCCH blind decoding overhead when a configured UL SCell is in deactivation state. However, the overhead to support UL activation/deactivation state is still not clear. Thus, this contribution considers the mechanism (complexity) for activating/deactivating an UL SCell so as to determine whether UL activation/deactivation feature should be supported in LTE Rel-10.
2. Discussion
2.1 How to Activate an UL SCell
If an UL SCell is in deactivation state, we may need some events (or signalling) triggering UE to activate the UL SCell. In this section, four possible options to activate an UL SCell are considered as follows.
Option 1: Similar to DL activation mechanism, an activation MAC CE would be used to activate a UL SCell.
Option 2: When receiving an UL grant for a deactivated UL SCell, the UE is able to activate the corresponding UL SCell and transmit on PUSCH on the SCell.

Option 3: An UL SCell is activated, when its corresponding SIB2-Linked DL SCell is activated.
Option 4: Combination of Option 2 and Option 3. An UL SCell would be activated, when its corresponding SIB2- Linked DL SCell is in activation state, and an UL grant for the UL SCell is received.
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Fig.1. UL SCell Activation Mechanisms
These possible UL SCell activation mechanisms can be summarized as shown in Fig. 1. With Option 1, UE can save more battery power in SRS transmission and doesn’t need to blindly decode PDCCH for detecting UL grants for the deactivated UL SCell. But an explicit MAC CE overhead is needed when the network would like to activate an UL SCell. Compared to Option 1, Option 2 does not need additional signalling for activating an UL SCell, but the gain on blind decoding overhead would disappear, because Option 2 still needs UE to detect UL grant for a deactivated UL SCell. 
As for Option 3, it can be seen from Fig. 1 that an UL SCell may be activated earlier than the time that the network really needs it. That is because, in some cases, the network may just need more DL resources, and would like to activate a DL SCell only to increase DL throughput, but the corresponding SIB2-Linked UL SCell would be activated as well. Thus, compared to Option 1, fewer SRS transmission and fewer blind decoding overhead can be saved by Option 3. 
The other possible option is Option 4. In this option, UE does not send SRS and perform PDCCH blind decoding for the deactivated UL SCell until the corresponding SIB2-Linked DL SCell is activated. After the SIB2-Linked DL SCell is activated, the UE starts to perform PDCCH blind decoding for receiving UL grants for the UL SCell. Once an UL grant for the deactivated UL SCell is detected, the UE would activate the UL SCell and transmit PUSCH on the UL SCell. As shown in Fig. 1, this option seems to have both advantages of Option 2 and Option 3, and no explicit MAC CE is needed to activate an UL SCell. Therefore, we think Option 4 is an acceptable solution if we would like to have UL activation and deactivation feature. 
TABLE I. Comparison of UL SCell Activation Mechanisms

	
	Additional MAC CE
	No SRS transmission Time
	No PDCCH blind decoding for the SCell
	No UL PUSCH transmission time

	Option 1
	Yes
	Long
	Long
	Same

	Option 2
	No
	Long
	Short
	Same

	Option 3
	No
	Short
	In-between
	Same

	Option 4
	No
	Long
	In-between
	Same


Observation 1: If UL activation/deactivation feature is supported, then when a DL SCell is active, a configured UL SCell would be activated if an UL grant for the UL SCell is received.

2.2 How to deactivate an UL SCell
Similar to Section 2.1, when an UL SCell is in activation state, events or signalling may be needed to deactivate the UL SCell so as to reduce SRS transmission and to save UE’s PDCCH blind decoding overhead. Three possible options are considered as below.
Option A: Explicit signalling (e.g., a deactivation MAC CE) is used to deactivate a UL SCell.

Option B: Implicit UL deactivation timer is introduced. When the UL deactivation timer expires, the corresponding UL SCell is deactivated.
Option C: An UL SCell is deactivated, when its corresponding SIB2-Linked DL SCell is deactivated.

In the RAN2#70bis meeting, it was agreed that “Pathloss reference will be configurable between SIB2 linked DL CC or PCell”. Therefore, if the pathloss reference of the UL SCell is its SIB2-Linked DL SCell, then we think the UL SCell should be deactivated once its corresponding SIB2-Linked DL SCell is deactivated. That is because the pathloss estimation from a deactivated DL SCell is less up-to-date due to less frequent measurement [1]. On the other hand, if the pathloss reference of the UL SCell is the PCell, it seems not necessary to always deactivate the UL SCell while its SIB2-Linked DL SCell is deactivated. However, we think, in most cases, the number of activated DL SCells is more than the number of activated UL SCells, so it should be a rare case in which the network would like to deactivate a DL SCell while keeping the SIB2-Linked UL SCell activated. Therefore, we think Option C should be considered as baseline to deactivate an UL SCell. And we may leave Option A and Option B as FFS for now and consider if further optimization is needed.

Observation 2: If UL activation/deactivation feature is supported, then when a DL SCell is deactivated, 

· The corresponding SIB2-Linked UL SCell (if configured) is deactivated.

· UE shall stop receiving and ignore UL grants for the corresponding SIB2-Linked UL SCell.
2.3 Whether to introduce UL activation and deactivation feature
Based on the analysis in Section 2.1 and 2.2, we see some advantages to introduce UL activation/deactivation state, and the complexity to support this feature is acceptable. Therefore, we prefer to have UL activation/deactivation concept in LTE Rel-10. 
Proposal 1: UL activation/deactivation concept is supported in LTE Rel-10.
Proposal 2: When an UL SCell is deactivated, then

· UE shall stop SRS transmission on the deactivated UL SCell.

· UE shall have no PUSCH transmission on the deactivated UL SCell.

3. Conclusions
This contribution discusses the complexity/mechanisms to introduce UL activation/deactivation state, and proposes that

Proposal 1: UL activation/deactivation concept is supported in LTE Rel-10. 
Proposal 2: When an UL SCell is deactivated, then
· UE shall stop SRS transmission on the deactivated UL SCell.

· UE shall have no PUSCH transmission on the deactivated UL SCell.
Based on the observation 1, we would like to propose that 
Proposal 3: When a DL SCell is active, a configured UL SCell would be activated if an UL grant for the UL SCell is received.

From the observation 2, we have
Proposal 4: When a DL SCell is deactivated, 

· The corresponding SIB2-Linked UL SCell (if configured) is deactivated.
· UE shall stop receiving and ignore UL grants for the corresponding SIB2-Linked UL SCell.
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