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1 Introduction

During the procedure of SCell activation, it was agreed that the UE shall report CQI=0 (out of range) before it is activated. However, it is not clear that when the UE is activated, whether the UE is still allowed to report CQI=0 and under which condition that the UE should not report CQI=0. In last RAN4 meetings, the issue was discussed [1, 2], but no agreement was reached. In this contribution, we present our view on this issue.
2 Discussion
The definition of Channel quality indicator (CQI) indices and their interpretations are given in Section 7.2.3 and Table 7.2.3-1 of TS 36.213 [3], as copied in the following:
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:

-
A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1. 

Table 7.2.3-1: 4-bit CQI Table [3]

	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547


According to above CQI definition, a UE is allowed to report CQI=0 (OOR) if UE determined that CQI index 1 does not satisfy above condition with less than 0.1 BLER based on its channel measurements. The above definition is applicable for any serving cell, including SCell.
Observation 1: From CQI definition given in TS 36.213, our view is that the UE is allowed to and should report CQI=0 for an activated SCell if the UE, based on its measurements, believes any other CQIindex will result in more than 0.1 BLER, in any scenarios, including the scenario during the procedure of SCell activation. 
On the other hand, it is also important to ensure the UE is able to report faithfully the real channel conditions. With the channel conditions in section 7.7 for SCell activation, a properly designed UE should not and would not report CQI=0. It does not mean CQI=0 itself is invalid. If the concern is a poorly designed UE may not be able to measure CQI properly under good channel conditions, such as defined in section 7.7, it would be reasonable to add some clarification into the requirements. 

Observation 2: It is important that once SCell is activated the UE will report CQI represent faithfully the real channel conditions. If the channel conditions defined in Section 7.7 are met, a properly designed UE would not, and should not report CQI=0 right after the SCell is activated. 
In summary, our view is that from definition point of view, CQI=0 should be allowed to be reported after SCell is activated, e.g., a UE may complete SCell activation under poor RF conditions. However, a UE completes SCell activation under good RF conditions, e.g., when the specific conditions defined in Section 7.7 are met, a properly designed UE should not report CQI index=0, but report non-zero CQI index at the time when the SCell is activated. 
So, we propose to add the following clarification into the requirements: 

Immediately after the SCell is activated the UE shall send the valid CSI (including CQI=0) based on its measurements. However, when the conditions in section 7.7 are met over the entire SCell activation delay, the valid CSI corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range).

Or, simpler, 

When the conditions in section 7.7 are met over the entire SCell activation delay, the valid CSI corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range).

3 Summary 

In this paper, we discuss the UE CQI reporting during SCell activation to add the following clarification into the requirements: 

Immediately after the SCell is activated the UE shall send the valid CSI (including CQI=0) based on its measurements. However, when the conditions in section 7.7 are met over the entire SCell activation delay, the valid CSI corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range).
Or, simpler, 

When the conditions in section 7.7 are met over the entire SCell activation delay, the valid CSI corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range).
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