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1. Introduction
At RAN2#72 
meeting in Jacksonville, UE behaviour on CQI reporting upon SCell activation was discussed in [1] and no conclusion was made, partially because of the concern that RAN1 and RAN4 responses on confirmation of SCell activation/deactivation timing had not been received at that time.
This paper analyzes the options of CQI reporting upon SCell activation, taking into account the reply LS from RAN1 and RAN4.
2. Discussion
At RAN2#71bis meeting in Xi’an, the following agreements were agreed regarding CQI/SRS transmission associated with SCell activation/deactivation operation:
· CQI/SRS reporting cannot start before the SCell becomes activated as defined by the timing. For CQI, relationship between measurement and report to be clarified by RAN1.
· CQI/SRS transmissions – if configured - shall start when the SCell becomes activated as defined by the timing.
Regarding the UE behaviour upon SCell activation, 4 options are given in [1]:
Table 1: Options of CQI reporting upon SCell activation

	Options
	Description

	Option 1 : no transmission, no second timing
	Upon SCell activation, UE does not report CQI until it has valid measurement result

	Option 2: no transmission, second point of timing
	Upon SCell activation, UE does not report CQI until the second point of time.

	Option 3: OOR reporting, no second timing
	Upon SCell activation, UE report OOR until it has valid measurement result

	Option 4: OOR reporting, second point of timing
	Upon SCell activation, UE report OOR until the second point of time


Now the issue is focused on 2 questions:
Question 1: Is there CQI transmission before real CQI measurement result is available? If CQI is transmitted, then the value shall be set to OOR.

Question 2: In addition to the activation/deactivation timing, is there a second point of timing for CQI reporting?
In the LS to RAN1 and RAN4 [2], RAN2 informed the agreements of RAN2 to introduce a fixed timing for SCell activation and asks RAN4 to define the value of timing (x). In the Reply LS [3] from RAN4, the following conclusions are given:
1) RAN4 recommends the value x=8, ie when the eNB sends an Activation/deactivation MAC CE activating an SCell in sub-frame n, the UE must be have the SCell activated by subframe n+8.
2) RAN4 confirms RAN2 understanding that regarding CSI measurements, similar conditions exist in release 8/9 for example at the end of DRX periods, and there is no need to start measuring the SCell before subframe n+x.

The response from RAN4 expressed that they agree to have a fixed timing of SCell activation and suggests the transient time to be 8ms, and UE does not need to report CQI during the 8ms transient period.  In addition, RAN1 reply LS [5] also supports the principle of introducing a fixed activation timing. However, the question of whether to report CQI right after the timing still needs to be answered.

Since the SCell is not actually activated before the end of activation timing, CQI measurement can not be started during the transient period. According to the CQI specification in 36.213, the CQI value reported has to be the measurement results of at least 4 subframes ago. This means that on top of the 8ms transition timing, UE needs to wait for another 4ms or even longer time to acquire real CQI measurement. For the time period before real CQI measurement result is available, shall UE report OOR or just not report anything?
Since the duration of the first CQI measurement is unknown to eNode B, if the UE does not report anything before CQI availability, eNode B may be confused whether the CQI is lost or not sent at all, and different actions should be taken following these 2 scenarios. To avoid the problem of blind decoding, it is suggested that CQI is reported with OOR value. Since eNode B is also aware of the existence of the CQI unavailability but is not sure about the concrete length of time, the OOR value can help the eNode B to identify between the scenarios of CQI loss and CQI not sent. Furthermore, a relatively precise estimation of uplink channel can be achieved through the transmission of OOR.
Proposal 1: UE shall report OOR before the first real CQI measurement result is available upon SCell activation.
Since the report of OOR can well assist the eNode B to identify the status of availability of real CQI, it makes little sense to introduce a second timing on top of the activation timing.

Proposal 2: Do not introduce a second timing for CQI reporting.
3. Conclusion
This contribution discusses the UE behaviour of CQI reporting upon SCell activation and gives the following proposals:
Proposal 1: UE shall report OOR before the first real CQI measurement result is available upon SCell activation.

Proposal 2: Do not introduce a second timing for CQI reporting.
In a word, option 3 in Table 1 is suggested to be adopted.
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