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1 Introduction
The activation/deactivation time for CA has been discussed for several RAN4 meeting cycles, and some agreements are reached so far. Herein we list all agreements on activation and deactivation as following.
In RAN4 #62bis the following way forward is agreed on CA glitches [1]:
	1. Additional Xms needs to be added to both configuration and activation time to account for channel startup processing (RF, AGC/frequency lock, timing acquisition etc). Value of X is FFS, contributions expected for RAN4#63.


In RAN4#63 AH a further Way forward [2] is agreed, and the requirements of SCell state are separated.
	· Requirements of SCell activation time
· Identical requirement for TDD and FDD cases
· Identical requirement for Intra-band and inter-band cases
· Requirements are defined separately based on SCell states

· “Cold-Start 1” 
· SCell RF is not activated
· Timing information is unknown
· Not possible for intraband contiguous CA
· “Cold-Start 2”
· SCell RF is not activated
· Timing information is known
·  “Warm-Start”
· RF is already activated. 
· Timing information is known
· 8ms for deactivation is sufficient 
· Activation time for Cold-Start 1
· The allowed maximum activation time is [α] ms, α is FFS.
· Activation time for Cold-Start 2
· The allowed maximum activation time is [β] ms, β is FFS.
· Activation time for Warm-Start 
· The allowed maximum activation time is [λ] ms, λ is FFS
· All interested companies are recommended to provide the analysis of above three cases and the exact activation and the definition of timing-known/timing-unknown in August RAN4 meeting.
It is FFS if the UE will be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start


In RAN4#64 the activation time of cold-start 2 state is agreed to be [24ms].
In this meeting, the activation time of cold-start 1 and warm start will be discussed extensively by the interested companies. The consensus on the activation time is expected to be reached in this meeting. The following issue would arise that how to capture the activation/deactivation requirements in specifications. This contribution provides our views on the topic.
2 Discussion
In the last RAN4 meeting, it is FFS if the UE will be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start. 
In the last RAN4 meeting a consensus is reached 

· Alt-2 from R4-124364 would be taken as a working assumption, however this can be revisited if X is close to Y

The Alt-2 in [3] is described in the following Figure 1. In [3], UE is allowed to send both PCell and SCell CQI values on PCell resources to NW in the duration between N+8 to N+Y where Y is actual activation time. In our understanding, the actual activation time is dependent on the UE implementation and it is uncertain. In the duration SCell CQI values are set to “Out of Range” because UE can not receive PDSCH on SCell when SCell is still in the deactivated state.
In the duration between N+Y to N+X, the UE will send actual CQI values of PCell and SCell to network where X is the maximum activation time. In R4-125084, the activation time of cold-start 1 and warm-start is separately proposed to 34ms and 9ms taking into account the first 4ms for UE to decode the activation MAC CE and sent ACK/NCK. For cold-start 2 state, the activation time is agreed to be 24ms. It is weird that set X to different value according to different SCell states. It is not appropriate to define several SCell state according to various RF state in RAN1 and RAN4 RRM specifications. So we suggest that the maximum activation time is defined as the worst case, i.e., X could be [34]ms.
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Figure1. Alt-2 in [3]
As we know if UE has capability to speed up the activation procedure, it could activate the deactivated SCell in advance. Considering an extreme example, UE could complete activate SCell in N+9 when the RF is already activated and the timing information is already known.  
In the following, we preliminarily evaluate the Alt-2 in [3] from the overhead and throughput point of view.
Overhead
The issue arise from the solution is the overhead in the duration [n+8] to [n+34].  In Alt-2 UE sends CSI of SCell since subframe [n+8], it would increase the interface overload.  According to the RAN1 specification, the CSI reporting of SCell could be transmitted on PUSCH and also could be transmitted on PUCCH of PCell.
· UE sends the SCell’s CSI on PUSCH: in TS 36.213, when the aperiodic CSI transmitted in the PUSCH, e.g., CQI only case, the occupied uplink resource shall less than 4PRBs. In our understanding, if the aperiodic CSI feedback is piggy backed to PUSCH, the occupied uplink resource by CSI reporting shall still be less than 4PRBs since the CQI content is the same as CQI only case. Thus regardless of the CSI feedback piggy backed to PUSCH, or the aperiodic CSI transmitted in the PUSCH, the overhead of the deactivated SCell CSI is relative small compared with the large PUSCH capacity.

· UE sends the periodic deactivated SCell’s CSI on PUCCH: the possible issue is that the deactivated SCell CSI would collide with PCell or other activated SCell CSI reporting. If the case occurs, the CSI of PCell or activated SCell may be lost. However the issue already exists when multiple carriers transmit CSI reporting simultaneously. In addition, in RAN4 understanding, there are two carriers, i.e., PCell and SCell in carrier aggregation. Thus the CSI reporting colliding issue is not such severe. Especially the network could try to avoid the collision by RRM algorithm.
Activation/deactivation frequency
The activation/deactivation frequency is evaluated in [4]. The number of SCell activation/deactivation depends on the actual scenarios, speeds, traffic model etc. In CA scenario 1, 2 and 3, when the UE speed and the measurement period are 3km/h and FTP traffic model 2 is assumed, the probability of SCell state change (i.e. activation to deactivation state change, deactivation to activation state change) number is smaller or equal than 43, 42 and 44 exceeds 90% in 100s simulation time. When the UE speed is 50km/h, the probability of SCell state change number is smaller or equal than 45, 47 and 52 exceeds 90%. The detailed simulation figures of the SCell change number are given in Annex 1. From the simulation result it could be observed that the frequency of activation and deactivation is not low.
Throughput

Herein we give some initial analysis of the increased throughput when UE is allowed to send CSI to eNB in advance. As proposed in [5], we suggest [x] is up to [34] considering the stringent case (cold-start 1). As we know if UE has capability to speed up the activation procedure, it can activate the deactivated SCell in advance. 
Solution1: UE is not allowed to send CSI to eNB even if UE has completed the SCell activation before allowed maximum activation time [34]ms.

Solution2: UE is allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time (Alt-2 in [3]).
Considering an extreme example, UE could complete activating SCell in subframe[N+9] when the RF is already activated and the timing information is already known. Herein we assume that [x] is 34, and [Y] is 9. In the duration [N+9~N+34], network could schedule the already activated SCell for UE. Compared with solution 1, UE could be able to schedule two carriers 25ms in advance. According to the CA evaluation in RAN1, the UE throughput in carrier aggregation could be 2 times than in single carrier. In addition the activation frequency is high as previous discussion, thus it is beneficial to activate SCell in advance.

Based on the above analysis, the additional overhead of CSI reporting is not an outstanding and the UE throughput could potentially increased. Thus it is beneficial to allow UE to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time.
Specification Impact

In the current RAN1 specification, the following requirements are defined:
“When a UE receives an activation command for a secondary cell in subframe n, the corresponding actions in [8] shall be applied in subframe n+8.”
In TS36.300/ 321, SCell activation status is defined as “when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell), and is expected to be able to perform CQI measurements.”
In order to minimally impact the existing specification, we suggest that keep the RAN1 specification unchanged and no new state is introduced. 
(1) RAN1 specification: When a UE receives an activation command for a secondary cell in subframe n, UE report CSI in subframe n+8 even when UE has not completed activation, it would report “out-of- range” which is CQI index 0. When UE activated the SCell, it would report actual CSI. The value [Y]ms is dependent on the UE implementation but it doesn’t need to be introduced to specification.
(2) RAN4 specification: the [34]ms is the up-bound of the activation time. The requirements would be verified in RAN4 test case. Thus we suggest that the [34] ms activation time is introduced to TS 36.133. The corresponding CR is proposed in annex text proposal.
3 Conclusions
This contribution discusses the core requirements of activation/deactivation time. 
Proposal1: RAN1 specification: When a UE receives an activation command for a secondary cell in subframe n, UE report CSI in subframe n+8 even when UE has not completed activation, it would report “out-of- range” which is CQI index 0. When UE activated the SCell, it would report actual CSI. The value [Y]ms is dependent on the UE implementation but it doesn’t need to be introduced to specification.

(3) Proposal2: RAN4 specification: the [34]ms is the up-bound of the activation time. The requirements would be verified in RAN4 test case. Thus we suggest that the [34] ms activation time is introduced to TS 36.133. The corresponding CR is proposed in annex text proposal.
We also provide a corresponding LS reply on activation time in CA in R4-125087.
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5 Annex 1：Simulation results

	Scenario 1
	Scenario 2
	Scenario 3
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Fig.1.1 CDF of the SCell state change number in scenario 1（3km/h）
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Fig.2.1 CDF of the SCell state change number in scenario 2（3km/h）
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Fig.3.1 CDF of the SCell state change number in scenario 3（3km/h）
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Fig.1.2 CDF of the SCell state change number in scenario 1（50km/h）
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Fig.2.2 CDF of the SCell state change number in scenario 2（50km/h）
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Fig.3. 2CDF of the SCell state change number in scenario 3（50km/h）


6 Annex 2：Text Proposal

<< Unchanged sections omitted >>
8.3.3.3
Activation minimum requirement for secondary component carrier with deactivated SCell
This section defines the activation requirements of the secondary component carrier with deactivated SCell. The activation time shall not exceed 34ms when the activation MAC CE is received by UE.
