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In the previous meeting, RAN2 could not reach agreement as to whether a lower layer control is needed when a DL of SCell is deactivated. Several possible opinions are listed as follows [1].
A) 
No lower layer control for UL SRS stopping/search space limitation is needed
B) 
SRS stopping/search space limitation linked to DL deactivation, e.g:
b1)
When an Scell is deactivated which is cross carrier scheduled, the UE does not need to receive the concerning UE specific PDCCH search space (on the scheduling cell) anymore (for both DL and UL grants).

b2)
Uplink SRS transmissions does not need to be stopped by UE when power ref cell is deactivated (FFS)
b3)
Uplink SRS transmissions should stop when scheduling ref cell is deactivated ?
b4)
Uplink SRS transmissions should stop when the SIB2 linked cell is deactivated ?
C)
If we cannot link any of the above functionality to DL deactivation, do we want lower layer signalling for any of the above functionality i.e. separate MAC control ?


- SRS stopping /search limitation control by explicit control in MAC
In this contribution, we discuss the UL functionalities accompanied with the DL of SCell deactivation.
1. Discussion
2.1 SRS stopping / search space limitation
The first argument is whether the lower layer control should be performed or not. As described in [2], it is beneficial to perform UL SRS stopping and search space limitation on the scheduling SCell when the corresponding SCell is deactivated.

Because the eNB may configure a periodic SRS transmission on the SCells in spite of no UL data scheduling, it obviously causes an increase in the UE battery consumption and interference with neighbour cells. If the UE is allowed to suspend the periodic SRS transmission on this non-scheduled SCell, it helps to mitigate the drain of UE battery power and the interference to neighbour cells. Moreover, if the UE continues periodic SRS transmissions based on the deactivated SCell, infrequent pathloss measurement on that SCell (e.g. for UE battery saving) are also required, and results in the UE operating with unreliable power control information.

Additionally, there is no merit to receive the UL grants for PUSCH transmission on this non-scheduled SCell. It increases the total number of blind decoding. On the contrary, if UE has to monitor the UL grants on this non-scheduled SCell, UE might detect the UL grants and perform the PUSCH transmission with unreliable power setting due to a false alarm. Hence to prevent false alarm, the UE should not monitor non-scheduled SCells for UL grants, and for the same reason the UE should not monitor non-scheduled SCells for DL assignments.

Observation 1:
UL SRS transmission on non-scheduled SCell results in unnecessary power drain and UL interference.
Observation 2:
PDCCH monitoring on non-scheduled SCell exposes the UE to an increase of false alarm.
2.2 UL functionalities linking to DL deactivation
Another remaining issue is how the UE controls the UL functionalities which are bound up with the DL of SCell deactivation. We consider the following types of DL/UL linkage.
2.2.1 Deactivation of Pathloss and Scheduling reference SCell
Fig.1 shows the scenario of a DL of SCell which is used as pathloss reference and also the scheduling cell for the UL of its SCell, and at some time latter, the DL of SCell is deactivated. In this case, the power control on the UL of its SCell is unreliable due to less up-to-date pathloss measurement. In addition, no UL transmission is scheduled anymore because the scheduling SCell is deactivated. Thus the UE should stop the SRS transmission if configured, and the PDCCH monitoring is not required due to the scheduling cell deactivation.
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Fig.1 – Deactivation of Pathloss and Scheduling reference SCell
2.2.2 Deactivation of Pathloss reference SCell
Fig.2 shows the scenario of a DL of SCell which is used as pathloss reference for the UL of its SCell, and scheduling for the UL of SCell is via a cross-carrier scheduling (e.g. PCell). At some time latter the DL of SCell in question is deactivated, in which case it is possible to continue scheduling on the UL of SCell via the cross-carrier scheduling. However the power control on the UL of SCell is unreliable as described in sub-section 2.2.1. Therefore the eNB should prevent UL scheduling on the deactivated SCell which is used as pathloss reference. And consequently there is no SRS transmission for the UL of its SCell and no PDCCH monitoring for the DL of scheduling cell.
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Fig.2 – Deactivation of Pathloss reference SCell
2.2.3 Deactivation of Scheduling reference SCell
Fig.3 shows a scenario where the DL of SCell which is scheduling cell is deactivated. Additionally the UL of SCell is using the PCell as its pathloss reference. There are two types of linkage shown in this scenario:  The UL of SCell is linked with dedicated SIB2 as in Fig.3 (a) and the UL of SCell is linked with cross-carrier scheduling as in Fig.3 (b).
The UL of SCell is linked with dedicated SIB2

· In this case (Fig.3 (a)), when the DL of SCell is deactivated, no more UL transmission can be scheduled. Hence the UE should not continue SRS transmission for this non-scheduled SCell. In addition, the PDCCH monitoring is not required due to the scheduling cell deactivation.
The UL of SCell is linked with cross-carrier scheduling
· In this case (Fig.3 (b)), when the DL of SCell (DL of SCell,b) is deactivated, neither UL grants nor DL assignments can be scheduled. Therefore it makes no sense that the scheduled SCell (DL/UL of SCell,a) remains in active. However it is rather natural that the eNB deactivates both the scheduled SCell and the cross-carrier scheduling SCell (DL of SCell,b) by one MAC CE, because the eNB should have the responsibility to avoid such a poor scheduling/resource allocations. In other words, the UE does not consider any additional control on the scheduled SCell by the cross-carrier scheduling SCell deactivation.
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Fig.3 – Deactivation of Scheduling reference SCell
2.2.4 Deactivation of No Pathloss / Scheduling reference SCell
Fig.4 shows a scenario where the DL of SCell (DL of SCell,a)  is deactivated, and prior to that deactivation provided neither pathloss reference nor scheduling cell. This is different from other linkages, as the UL of this deactivated SCell (UL of SCell,a) can be precisely scheduled (e.g. DL of PCell or DL of SCell,b). It might be possible that the eNB would configure this type of linkage. However UL traffic is typically less than DL traffic and hence it is not important to keep the UL of SCell when the DL of its SCell is deactivated.

On the other hand, if the eNB wants to stop the UL transmission of this SCell (UL of SCell,a) based on, e.g. the UE  buffer status report or the UL ICIC management, the eNB has to perform the SCell reconfiguration by RRC signalling (i.e. the eNB could release either SRS configuration or its SCell). Otherwise a new and separate MAC CE for UL will need to be specified, which adds to UE complexity.

Fig.4(a) and 4(b) show the two types of linkage for this scenario, although it results in no difference with respect to the UL functionalities.
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Fig.4 – Deactivation of No Pathloss / Scheduling reference SCell
Based on the above considerations, it is shown that all UL functionalities are tied to the DL of SCell deactivation by the dedicated SIB2 linkage. Then once SCell is deactivated, the UE can simply avoid any UL transmission (including SRS) and PDCCH monitoring belonging to the deactivated SCell.

Proposal:
UE is allowed to prevent the UL SRS transmission and the PDCCH monitoring when the SCell which is tied to dedicated SIB2 linkage is deactivated.

2. Conclusion
In this contribution, we discuss the necessity of UL functionalities accompanied with the DL of SCell deactivation. Our proposal is as follows:
Proposal:
UE is allowed to prevent the UL SRS transmission and the PDCCH monitoring when the SCell which is tied to dedicated SIB2 linkage is deactivated.
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