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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN #75 meeting, one new WI enhancing CA utilization was approved [1].  One of the objectives of this work item is to investigate and develop enhancements to reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connect by addressing the following aspects:
· Measurements on Scell candidates (e.g. network assistance in identifying Scell candidate carriers, and best effort UE measurements for Scell candidates),
· Measurement reporting (e.g. utilize UE’s earlier idle mode measurements for configuring Scell),
· Scell configurations and activations (e.g. the network could immediately configure Scell for CA without additional measurements when UE’s earlier idle mode measurements are available for setting up Scell)

And in the RAN2 #99 meeting, there is some progress on reducing SCell setup delay.

Agreements:
1	UE can be indicated an inter-frequency carrier to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.
2	It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 


In this document, we analyse the SCell activation procedure in current specification and identify the main issue. And possible enhancements are also provided and the left FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration is also discussed. Compared to previous document, the discussion is revised according to the latest progress.
2	Discussion
2.1	Analysis on SCell Activation Delay
In LTE, the initial state of SCell (after addition handover) is deactivated. And a MAC CE is used to activate the SCell after the addtion of SCell. In LTE the application of CSI reporting for SCell and start of sCellDeactivationTimer for SCell activation have exact timing relation with the timing when the activation command is received as shown below in [2] :
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied no later than the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:
-	the actions related to CSI reporting 
- 	the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 
which shall be applied in subframe n+8. 



Then upon reception of activation command, the UE shall be able to report valid CSI report before N+24 or N+34 depend on the time to get a valid resource for CSI measurement report, whether the SCell being activated remained detectable and the time spent on RF re-tuning, where N is the subframe when the activation command is received as shown in the following figure1:


Figure1: SCell activation delay in LTE
The network could only ensure the UE has completed the activation and start to schedule the UE after receives the valid CSI-RS report. The 24/34ms delay is based on the assumption that the SS signal is transmitted with 5ms periodicity and CRS is transmitted continuously.
Observation 1: The anticipated gains have decreased due to longer state transition times during Activation of SCells.
2.2	Possible enhancements for improving the delay and interruption 
2.2.1	Removing activation/deactivation
One option is to remove activation/deactivation, just relying on CC addition/removal by RRC and possible enhancement on individual DRX per CC to enable some battery saving. However, concerning of power saving gain from activation/deactivation, especially for burst traffic patterns such as TCP. Moreover, RF retuning problem is not restricted to the activation / deactivation, which more depends on extensive work to be done from the implementation perspective, not by modification of the specification. Therefore, we still prefer to keep the activation/deactivation for CA operation.
Observation 2: considering the merits of activation/deactivation, it is preferred to keep the activation/deactivation for CA operation.
2.2.2 	Setting the initial state of SCell as activation state 
If the initial state of SCell is changed to activation state, it is difficult for the UE to derive the exact timing for apply of CSI reproting for SCell and start of sCellDeactivationTimer considering the time required for transmitting/decoding/processing of RRC message for SCell addition is more implementation based. For example if we rely on RRC Reconfiguration or RRC Reconfiguration Complete as timing reference for activation timing derivation, the RRC layer of receiver needs to firstly decode the RRC message and ask RLC/MAC to find timing reference of first segment of this message, and based on timing reference the receiver could calculate the CSI code book change time. It will be more complexity if the involved packets were re-transmitted by RLC or HARQ. Therefore the initial state of SCell shall be deactivated as LTE. 
Additionally, even if the initial state of SCell is set to activation state, there is no helpful for the delay of SCell activation during the UE is in CA mode. Hence, this solution cannot actually resolve the delay issue caused by the SCell activation at all.
Observation 3: it is better to keep the initial state of SCell as deactivated.
2.2.3 	Introducing new transition state [4]
In the document [4], it introduced a new transition state within SCell active state where UE is not required to monitor SCell PDCCH, but can continue to report SCell CQI and/or SRS at low periodicity to keep track of UE SCell and provide periodic updates to eNB about SCell status. However, it is actually a kind of carrier-based DRX, and the only different is that the UE can only send low periodicity SCell CQI and/or SRS. During the R10/11 CA discussion, the carrier-based DRX scheme had been experienced hot discussed twice, and had not been accepted finally. And in this state, the radio front-end (RF) still need to be open due to the SCell CQI and/or SRS report, so it disables battery savings in RF close when the UE is in regular Deactivation state. Compared to the activation state, this only allows saving power on a deactivated Secondary Serving Cell due to reduced baseband processing (PDCCH & PDSCH), which benefit is very limited with extra complexity.
Observation 4: Compared to the activation state, this new state only allows saving power on a deactivated Secondary Serving Cell due to reduced baseband processing (PDCCH & PDSCH), which benefit is very limited with extra complexity.
2.2.4 	Reducing the delay of SCell activation
As illustrated above, the delay mainly caused by three aspects: 
a) the time to wait for a valid resource for CSI measurement report 
b) the time for RF re-tuning
c) Whether the SCell being activated remained detectable
Obviously, how to reduce the time for RF retuning is more depends on the UE implementation and how to reduce the time to detect a cell is out of the scope of the WI. Therefore, the following sections will focus on how to reduce the time to wait for a valid resource for CSI measurement report.
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Figure2: Reducing SCell activation delay
The UE is enabled to timely notify the network that it is ready to use the activated SCell by sending uplink signal, e.g. SRS or CQI reporting, to the serving cell. When the serving cell receives the SRS, it acknowledges that the UE has prepared and scheduling the UE afterward. And the period of the SRS could be set to be UE specific and the minimum value is set to be one scheduling unit. Alternatively, to avoid the load of PUCCH resource, the short period of the SRS/CQI reporting resource could be only available upon receiving the SCell activation command and be disabled after the eNB scheduling the UE on the activated SCell.
Proposal 1: The UE is enabled to timely notify the network that it is ready to use the activated SCell by sending uplink signal, e.g. SRS or CQI reporting, to the serving cell.
Proposal 2: the short period of the SRS/CQI reporting resource could be only available upon receiving the SCell activation command and be disabled after the eNB scheduling the UE on the activated SCell.
3	Conclusions
Observation 1: The anticipated gains have been decreased due to longer state transition times during Activation of SCells.
Observation 2: considering the merits of activation/deactivation, it is prefer to keep the activation/deactivation for CA operation.
Observation 3: it is better to keep the initial state of SCell be deactivated.
Observation 4: Compared to the activation state, this new state only allows saving power on a deactivated Secondary Serving Cell due to reduced baseband processing (PDCCH & PDSCH), which benefit is very limited with extra complexity.
Therefore, we kindly propose that:
Proposal 1: to reduce the delay of SCell activation, the UE is enabled to timely notify the network that it is ready to use the activated SCell by sending uplink signal, e.g. SRS or CQI reporting, to the serving cell.
Proposal 2: the short period of the SRS/CQI reporting resource could be only available upon receiving the SCell activation command and be disabled after the eNB scheduling the UE on the activated SCell.
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