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1. Introduction
As a result of an email discussion [1] and discussion during RAN2#70bis, RAN2 has agreed to keep the concept of SCell activation/deactivation for CA (Carrier Aggregation) in DL [2]. Furthermore, handling of possible “glitches” during SCell activation/deactivation transitions and deactivated SCell measurements were discussed, and RAN WG2 has sent a LS to RAN WG4 to ask some questions with regards to this aspect [3].
On the other hand, RAN2 has also been discussing whether or not to adopt the concept of SCell activation/deactivation in UL. Conclusions from RAN2#70 [4] are copied below:

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

If an UL CC is activated, it would probably include:

· UE is mandated to have it RF tuned to that CC

· Configured UL SRS transmission is resumed

· Perform PUSCH transmissions according to received UL grants

Main open issues:

· Do we need it ?

· Would we have SIB2 linked control or independent control ?

This contribution addresses the SCell activation/deactivation in UL.

2. Discussion
2.1 UL handling when pathloss reference is deactivated

During RAN2#70bis, RAN2 has reached the following agreement with respect to the pathloss reference for UL transmissions during CA [2]:

· From a UE point of view, every UL CC is only part of only 1 Pcell/Scell; i.e. even if two cells would be using the same UL, then for only one of the cells the UE is told to use the UL CC.

· Pathloss reference will be configurable between SIB2 linked DL CC or Pcell

I.e. for each configured UL, the NW would indicate to UEs whether the UE should utilize the pathloss estimated from the RSRP of the SIB2 linked SCell or the PCell.

Furthermore, in their LS [5], RAN4 indicated the following with respect to the pathloss measurements on deactivated SCells:

· UE must use the DL CC which has the DL-UL linkage signalled by network on SIB2 as mentioned above regardless whether the CC is de-activated or not

· A configured but deactivated CC is measured using inter-frequency measurement requirements or assuming long DRX cycle lengths, although a path loss estimate from a deactivated CC is less accurate due to less frequent measurements

· If the pathloss estimate is required to be more up-to-date, measurements should be carried out more often which would reduce the power savings from deactivation

· It should be noted that there may be a difference compared to Rel-8/9 DRX operation or RACH transmission where UE has apriori information when it needs to transmit (and can therefore update the path loss estimate) compared to for example corss-CC scheduling to deactivated CC

Basically RAN4 is saying that in order to exploit the battery saving gains from deactivation, pathloss measurements on deactivated SCells would be less up-to-date.

This implies that while a SCell is deactivated, transmission power control on an UL which utilizes that deactivated SCell as the pathloss reference would be suboptimal. Considering this aspect, it would be better for UEs to avoid transmitting (i.e. PUSCH/SRS) on an UL when the pathloss reference for that UL is deactivated.

Proposal 1: UEs should not perform transmissions on an UL when the pathloss reference for that UL is deactivated. Specifically, when the pathloss reference is deactivated, UEs should (1) stop periodic SRS transmission (if configured) for the related UL, and (2) ignore UL grants providing PUSCH resources for the related UL.
2.2 UL activation/deactivation

From past RAN2 discussions, the possible benefits in also introducing activation/deactivation for UL seems to be the following:
· UL RF component bandwidth retuning

· Stopping periodic SRS transmissions

· Preventing PUSCH transmissions due to false UL grants

· Allowing UEs to omit UL grant monitoring

UL RF component bandwidth retuning
One aspect of SCell activation/deactivation in UL that RAN2 was considering is related to UL RF component bandwidth tuning. RAN2 has concluded in the past that while a UL RF component is turned off, the UE should be able to turn on the UL RF component in time to perform PUSCH transmissions after receiving UL grants. However, it was suggested that while a UL RF component is turned on (i.e. some UL transmissions taking place), unless the eNB indicates that it won’t schedule PUSCH on a certain SCell for which the UE is designed to use the same UL RF component for, the UE would need to tune its UL RF component bandwidth to also encompass the non-scheduled SCell in order to avoid glitches when the number of P/SCells for simultaneous UL transmission changes. Therefore, the concept of indicating SCell activation/deactivation to the UE also for UL was considered beneficial in order to allow the UE to tune its UL RF component bandwidth only to encompass P/SCells where the eNB intends to schedule PUSCH, which would then provide more battery saving opportunities for the UE.

However, it has been suggested in [2] to keep the SCell activation/deactivation concept for DL but to try and avoid the glitch problem. Furthermore, RAN4 may conclude that RF component bandwidth retuning may provide negligible battery saving gains, and that glitches due to RF component bandwidth retuning should be avoided [6]. In such a case, RF component bandwidth retuning should also be avoided for UL. It is noted that a UE could still turn off a UL RF component in TTIs where no SRS/PUCCH/PUSCH transmissions are scheduled for all P/SCells which uses that UL RF component, but this is already possible for UL without any explicit activation/deactivation indication.

Observation 1: RF component bandwidth retuning may be prohibited (pending RAN4 response LS). UL RF component can be turned off in TTIs where no SRS/PUCCH/PUSCH transmissions are scheduled for all P/SCells which uses that UL RF component without any explicit activation/deactivation indication.
Stopping periodic SRS transmissions
During the time eNB decides not to schedule PUSCH on a particular SCell (e.g. due to UL traffic activity of the UE/cell, poor DL quality of the P/SCell used for pathloss estimate, etc.), periodic SRS transmissions on the particular SCell has no value and is just a source of unnecessary inter-cell interference / UE battery consumption. In this sense, indicating SCell activation/deactivation to the UE also for UL and to prohibit periodic SRS transmissions on a deactivated SCell could be beneficial.

However, it is noted that we anyways propose (as in Proposal 1 of this contribution) to prohibit UL transmissions on a SCell when the pathloss reference is deactivated. Then, the question is whether it is necessary to prohibit periodic SRS transmissions for a SCell without deactivating the pathloss reference. From the viewpoint of simplicity, we consider such independent SCell activation/deactivation control for UL to be unnecessary. Furthermore, if it is desired to prohibit periodic SRS transmissions without deactivating the pathloss reference, one can still realize this by not configuring periodic SRS on such SCells, and rely on aperiodic SRS.

Observation 2: Proposal 1 already prohibits periodic SRS transmissions on SCells when the pathloss reference is deactivated. One can rely on aperiodic SRS if it is desired to prohibit periodic SRS transmissions on SCells without deactivating the pathloss reference.

Preventing PUSCH transmissions due to false UL grants
Even during the time eNB decides not to schedule PUSCH on a particular SCell (e.g. due to UL traffic activity of the UE/cell, poor DL quality of the SCell used for pathloss estimate, etc.), UE might perform PUSCH transmissions on the SCell due to UL grant false alarms. In this sense, indicating SCell activation/deactivation to the UE also for UL and to prohibit PUSCH transmissions on a deactivated SCell could be beneficial.

However, it is noted that we anyways propose (as in Proposal 1 of this contribution) to prohibit UL transmissions on a SCell when the pathloss reference is deactivated. Then, the question is whether it is necessary to prohibit PUSCH transmissions due to UL grant false alarms for a SCell without deactivating the pathloss reference. From the viewpoint of simplicity, we consider such independent SCell activation/deactivation control for UL to be unnecessary. Furthermore, it is noted that UL grant false alarm rate is not increased compared to Rel-8, and reduction this error is rather an optimization.

Observation 3: Proposal 1 already prohibits PUSCH transmissions on SCells due to UL grant false alarms when the pathloss reference is deactivated. UL grant false alarm rate is not increased compared to Rel-8, and reduction of such error rate is rather an optimization.

Allowing UEs to omit UL grant monitoring
The DL deactivation concept already allows UEs to omit monitoring PDCCH, including both DL assignments and UL grants, on certain SCells. Introducing independent SCell activation/deactivation control for UL could in theory allow for UEs to monitor DL assignments but not UL grants on a certain PDCCH SCell, but there seems to be no practical benefits (e.g. UE processing power reduction).
Observation 4: The DL deactivation concept already allows UEs to omit monitoring PDCCH on certain SCells. There seems to be no practical benefits in allowing UEs to only omit UL grant monitoring (and not DL assignment monitoring).
Considering the above, we do not see the need to introduce any explicit activation/deactivation indication for the UL.

Proposal 2: No explicit activation/deactivation indication is required for the UL.

3. Conclusion
This contribution addressed the SCell activation/deactivation concept for UL, and proposes the following:

Proposal 1: UEs should not perform transmissions on an UL when the pathloss reference for that UL is deactivated. Specifically, when the pathloss reference is deactivated, UEs should (1) stop periodic SRS transmission (if configured) for the related UL, and (2) ignore UL grants providing PUSCH resources for the related UL.

Proposal 2: No explicit activation/deactivation indication is required for the UL.
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