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UL deactivation has not been included in the LTE-A specification, as it was agreed in [1] that a UE should be able to transmit PUSCH on any SCell when required.
Agreements for UL:

1)
UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH (i.e. no explicit activation)
However several companies have noted that there are other reasons for including a UL deactivation concept, and have voiced the opinion that RAN2 should reconsider this decision [2]. 
In this contribution, we discuss additional issues that require an UL deactivation concept and we propose that a UL deactivation concept is necessary.

1. Discussion
2.1 UL deactivation of SCell
2.1.1 Pathloss measurement
It has been agreed that the pathloss reference cell is configurable between SIB2 linked DL of SCell or PCell in the previous meeting. In which case, the PCell would become the pathloss reference cell, especially for intra-band carrier aggregation like Scenarios 1 and 2. Thus if PCell is the pathloss reference, there is no strong reason for introducing UL deactivation.

However the pathloss measurement derived from deactivated SCell can still provide benefit (although the accuracy is less than that obtained from activated SCell as indicated in the reply RAN4 LS [3]). We think the main use cases are applicable to Scenarios 3-5. If a UE performs infrequent pathloss measurement on deactivated SCell (e.g. for UE battery saving), the UE is operating on unreliable power control information. Therefore to be able to transmit PUSCH on any SCell whenever UE is scheduled on PDCCH, UE has to continue monitoring the DL even if the concerned SCell is deactivated. This has a negative impact on the battery power saving obtained by SCell deactivation.
2.1.2 SRS/PUSCH transmission

Even though the PCell is sufficient to service current UE traffic load, the eNB may configure a SCell in anticipation of future use, leaving the SCell deactivated until needed. Additionally, the eNB may configure periodic SRS transmission on these SCells for UL scheduling, which causes an increase in UE battery consumption and interference with neighbour cells. By deactivating the UL of SCell, the UE is allowed to suspend the periodic SRS transmission, which helps to mitigate the drain of UE battery power and the interference to neighbour cells. 
Alternately, the eNB may choose to configure the UE for aperiodic SRS transmission when the UE traffic load is low, in this case, the power consumption benefit by preventing SRS transmission would be diminished. However if the UL of SCell is deactivated, the UE does not monitor the UL grant for PUSCH transmission on the deactivated SCell. Therefore there is the additional benefit in reducing the number of blind decoding.
Considering the above reasons, we make the following observation:
Observation: 
UL transmission based on uncertain Pathloss measurement and unnecessary SRS transmission should be avoided.
2.2 Further consideration about UL deactivation
The next issue is whether or not the UE needs to control UL deactivation separately from DL. In other words, does the UE allow a state where the DL of SCell is deactivated but the corresponding UL of SCell is activated and vice versa. The possible states are shown as options 1-4 in Table.1.
Table.1 – Possible options for UL/DL of SCell state
	Option
	DL of SCell state
	UL of SCell state

	1
	Activation
	Activation

	2
	Deactivation
	Deactivation

	3
	Deactivation
	Activation

	4
	Activation
	Deactivation


The following opinions have been suggested so far.
1. Support only options 1 and 2 [4]-[6],
2. Support all options [7].
Therefore at least RAN2 supports options 1 and 2 as a baseline. Moreover RAN2 should consider whether options 3 and 4 are supported more than options 1 and 2.
From the analysis in Section 2.1, it is useful to avoid the uncertain pathloss measurement and the unnecessary SRS/PUSCH transmission. Thus we think option 3 should not be supported. 
It should be carefully taken into account the necessity of option 4. Because DL data traffic is typically higher than UL data traffic, the eNB may want to activate DL of SCell only based on the traffic type. However option 4 requires the separate MAC CE for UL SCell activation/deactivation (at least 1 bit indicator for DL/UL is needed). To minimise the additional specification impact, we should not support option 4. It means that the independent UL of SCell state transition does not have to be introduced unless option 4 is supportable.
Proposal 1:
There should be no separate control for UL and DL in SCell deactivation.

Another remaining issue is whether UE needs the further autonomous control based on the SCell deactivation. 
When the cross-carrier scheduling SCell is deactivated, a cross-carrier scheduled SCell can not be assigned any UL grant and DL assignment. However a MAC CE can deactivate multiple SCells concurrently, in which case the UE does not consider the deactivation linked with the cross-carrier scheduling SCell. It is rather natural that the eNB deactivates both the cross-carrier scheduled SCell and the cross-carrier scheduling SCell by one MAC CE. In the case of deactivation timer expiry, we also do not foresee any problem because the deactivation timer on scheduled SCell is simultaneously expired with that on its scheduling SCell. As for the deactivation of pathloss reference SCell, there is no additional requirement except for preventing the UL transmission on its corresponding SCell.
That is, once SCell is deactivated, the UE can simply avoid any UL transmission (including SRS) belonging to the deactivated SCell (i.e. SIB2 linked SCell).
Proposal 2:
 UE is required to suspend any UL transmission when its SIB2 linked SCell is deactivated.
2. Conclusion
In this contribution, we discuss the necessity of UL deactivation concept then UL deactivation concept can reduce both neighbour cell interference and UE battery drain. Our proposals are as follows:
Proposal 1:
There should be no separate control for UL and DL in SCell deactivation.

Proposal 2:
UE is required to suspend any UL transmission when its SIB2 linked SCell is deactivated.
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