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Introduction
In RAN-4 #64AH, a WF [1] was agreed regarding SCell activation delay. Some progresses are also made in RAN4 #64. The current status of SCell activation delay can be summarized, with decisions in #64 included and highlighted, as 
· 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
· PSS and SSS acquisition is assumed
· “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 [24] 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

Discussion

Cold-Start 1

In RAN4#64, a big gap is observed among different activation time proposed by various companies in Cold-Start 1 [2-4]. One of critical factors which result in such a big gap is the level of details/accuracy SCell information, e.g timing, frequency band, assumed at UE. For example, a statement “timing information is unknow” is rather vague and can imply very different level of PCell and SCell synchronization. This essentially results in the big activation time differences.
To reasonably estimation the activation time, some important assumptions of SCell are suggested for cold-start 1
· The frame timing of PCell and SCell, for inter-band non-contiguous CA, should be synchronized in a scale of tens of microsecond.
· In [5], it is agreed that UE should cope with a relative propagation delay difference up to 30 us between two component carriers in inter-band non-contiguous CA. To some extent, this requirement implies that the frame timing of PCell and SCell should be at least in the same scale as the maximum propagation delay difference. Otherwise, defining such propagation delay difference becomes less meaningful. For example, if PCell and SCell are totally unsynchronized, it really does not matter if there is propagation delay difference or not.
· Some system information (e.g. Cell ID) of SCell are available via dedicated RRC signaling via PCell
· Only designated Cell ID should be searched in PSS/SSS acquiring. This is another major difference between cold start 1 and blind handover.
Based on the aforementioned assumptions, we have

Observation 1: The activation time for Cold-start 1 is very different from and should be much shorter than blind handover.
Consequently, the following procedures are typically considered to obtain the activation time for cold start 1.
· RF warm-up (AGC settling): 5ms
· PSS/SSS acquiring: 30ms
· It is noted that a large PSS/SSS acquiring window, which can expand several DL subframes, is expected in case of low SNR and/or with configuration #0 in TDD mode, in order to maintain a reasonable time/frequency tracking accuracy.

· With known Cell ID and coarse framing time from PCell, the PSS/SSS acquiring for SCell should be relatively simpler and take less time than for PCell.

· Being ready to monitor PDCCH: 4ms
Proposal 1: For Cold-Start 1, α=[39]ms, is adopted in RAN4.
Warm Start
In warm start case, AGC settling is still required even with activated RF. This procedure takes barely less time than the RF warm up does in the cold-start 1 case. Considering the timing information is precisely known, it may take UE 8~9ms by the worst case to get ready to monitor PDCCH after receiving activation MAC CE. 
Proposal 2: For Warm-Start, λ=[9]ms, is adopted in RAN4.

CSI feedback before allowed maximum activation time in cold-/warm-start
It is still 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. Based on the spec TS36.213, it is defined that if the UE is configured with more than one serving cell, it transmits CSI for the activated serving cell(s) only. And, UE can feed back CSI in one of the two following scenarios,

· A UE shall perform aperiodic CSI reporting using the PUSCH in subframe n+k on serving cell c, upon decoding in subframe n either:

· An uplink DCI format, or

· A Random Access Response Grant

      for serving cell c if the respective CSI request field is set to trigger a report and is not reserved.

· A UE is semi-statistically configured by higher layers to periodically feedback different CSI on the PUCCH.

In other words, it is fully controlled by eNB when UE should send CSI. It can happen at any time as long as UE can successfully decode the message either via PDCCH and/or higher layer signaling, if there is any. From this point of view, it is proposed that

Proposal 3: UE should be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start, when 
· UE decode an uplink DCI format, or a Random Access Response Grant for SCell if the respective CSI request field is set to trigger a report and is not reserved, or

· UE is semi-statistically configured by higher layers to periodically feedback different CSI on the PUCCH.

Summary and Conclusions
Some remaining issues of SCell activation and configuration requirements are discussed. Based on our analysis, our observation and proposals are given as
· Observation 1: The activation time for Cold-start 1 is very different from and should be shorter than blind handover.

· Proposal 1: For Cold-Start 1, α=[39]ms, is adopted in RAN4.
· Proposal 2: For Warm-Start, λ=[9]ms, is adopted in RAN4.

· Proposal 3: UE should be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start, when 

· UE decode an uplink DCI format, or a Random Access Response Grant for SCell if the respective CSI request field is set to trigger a report and is not reserved, or

· UE is semi-statistically configured by higher layers to periodically feedback different CSI on the PUCCH.
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