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Discussion/Decision 
1 Introduction

Below is the last meeting’s agreement;

	CQI/SRS transmissions – if configured - shall start when the SCell becomes activated as defined by the timing


The contribution discusses whether it is possible for UE to report CQI on the SCell right after the SCell is activated. 

2 Discussion
Following is captured from 36.213. 
	7.2.3
Channel quality indicator (CQI) definition

The CQI indices and their interpretations are given in Table 7.2.3-1.

Based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:
….
The CQI reference resource is defined as follows:

· In the frequency domain, the CQI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

· In the time domain, the CQI reference resource is defined by a single downlink subframe n-nCQI_ref,
· where for periodic CQI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe;
· …



The text highlighted with yellow (indicating that there is no restriction to the length of period during when UE takes the measurement results for CQI) and with green (indicating that one subframe advancing by 4 TTIs than the CQI subframe is used for CQI measurement) are a bit controversial but the current RAN1 understanding seems that CQI value reported at subframe n is the averaged channel condition measured during the period from the implementation specific point of time to n-nCQI_ref. 
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Fig 1

For example in FDD where n-nCQI_ref is 4, CQI reporting at n could be based on the measurement at [n-4] or at [n-4] and [n-5], or [n-4], [n-5] and [n-6] and so on.
In the current agreement, UE shall start CQI reporting immediately at the agreed point of time which may be impossible like in the example shown below.
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Fig 2
Observation: UE may not able to report CQI for a SCell immediately after the SCell is activated

The issue is whether UE transmits CQI even if it does not have valid measurement. We assume if UE is required to transmit the CQI even if it has no measurement result the only logical CQI value to be reported is CQI = 0 (i.e. out of range). Thus it would be the choice between “no CQI transmission” and “OOR reporting”.
The next issue is whether the second point of time when UE shall start real CQI reporting should be defined. From the two issues, following four solutions can be considered.

	
	Description

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

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

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

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


Regarding the first issue (whether UE does not report CQI or report OOR), Not reporting is better for UE battery saving. However, if the second point of time is not defined, ENB would be required to perform energy detection for undefined period of time to see if there is CQI reported or not. 
Regarding the second issue (whether second point of time is defined or not), defining the second point of time would be cleaner. However, it may not be an easy decision to make because the second point of time is relevant to the observation interval which is UE implementation specific. 

In performance point of view, there seems not much difference between the solutions. The choice should be made with the consideration on the standardization work and UE/ENB complexity. We prefer either solution 1 or solution 3 in a sense that there is no need to discuss UE implementation specific stuff. 
3 Suggestion
Four solutions are presented. To avoid unnecessary discussion on the second point of time, it is proposed to take one of following solutions.
· Solution 1 where UE does not transmit CQI until valid measurement results for CQI are available upon SCell activation.

· Solution 2 where UE reports OOR until valid measurement results for CQI are available upon SCell activation.
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