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Introduction
UE is supposed to perform periodic CQI reporting for the SCell in dormant State. In this paper, we discuss the feasibility of defining the CQI accuracy requirement for the periodic CQI reported for the dormant SCell.
Discussion
Existing CQI accuracy requirement in the carrier aggregation defined in 9.6 in TS36.101 can be summarized as follows:
· Configure one or more SCells with the 6dB SNR difference with respect to PCell (or other SCell)
· For any pair of the serving cells with 6dB SNR difference, the reported CQI difference should be larger than or equal to 2 in 90% of the time
· For a UE supporting 4Rx on some of the RF band, the configured power level for the serving cells defined for 2Rx CCs are reduced by 3dB in the 4Rx-supported band, assuming CQI for those band will be derived based on 4Rx.

In principle, a similar framework can be used for the CQI accuracy requirement for the dormant SCell. The dormant SCell can be configured with the SNR difference of X dB with respect to the PCell or other serving cells, and the CQI difference can be compared against the threshold. Considering the less frequent filtering of the channel and noise estimate, our view is that X can be chosen slightly larger than 6 dB to allow more margin for the CQI variance derived from the dormant SCell.
From the earlier RAN4 agreement, it is expected that UE may fall back to 2Rx mode when there is no PDSCH scheduling. Since the dormant SCell is still deactivated and hence no PDSCH scheduling can be done, such UE behavior means that there could be a potential uncertainty in the number of receive antennas the UE would use for the CQI derivation of the dormant SCell on the 4Rx-supported band. In particular, when the configured power level is decreased by 3dB for the dormant SCell on the 4Rx-supported band yet UE only uses 2Rx for CQI derivation due to no PDSCH scheduling, the spec-compliant UE may falsely fail the CA CQI test. 
One way to avoid such scenario is to design CA CQI test for the dormant SCell such that the dormant SCell is always the SCell with the lowest SNR among the configured SCells. When a UE uses only 2Rx for CQI derivation of dormant SCell while the configured power level is reduced by 3dB, UE would report even lower CQI according to the additional 3dB SNR difference and hence the CQI difference of 2 with respect to the PCell or other active SCell(s) can still be met. Table 1 shows some example of the possible test configuration for CQI accuracy requirement of dormant SCell.




Table 1. Example of the possible CQI accuracy requirement for dormant SCell
	# CA
	Requirement to be satisfied 90% of the time
	SNR

	
	
	PCell
	SCell active 1
	SCell active 2
	SCell dormant

	2
	CQIPCell –CQISCell_dormant ≥ 2
	10
	-
	-
	4 – [0.5]

	3
	CQIPCell –CQISCell_active1 ≥ 2
CQISCell_active1 –CQISCell_dormant ≥ 2
	12
	6
	-
	0 – [0.5]

	4
	CQIPCell –CQISCell_active1 ≥ 2
CQISCell_active1 –CQISCell_active2 ≥ 2
CQISCell_active1 –CQISCell_dormant ≥ 2
	12
	6
	0
	0 – [0.5]



Option 1. Define a CQI accuracy test for the dormant SCell based on the CA CQI test in TS 36.101 with the following conditions:
· Dormant SCell is assigned with the lowest SNR among all configured serving cells
· Additional [0.5] dB margin added to the configured SNR of dormant SCell to account for the CQI estimation of larger variance

One caveat of the Proposal 1 is that the test becomes easier to pass for the UE that uses only 2Rx for CQI derivation of the dormant SCell on the 4Rx-supported band, due to the 3dB of additional SNR margin introduced based on the applicability rule. Considering that the CQI reported during the dormant state may be used only for a brief period of the time shortly after the SCell is activated, an alternative approach could be not to define any accuracy test other than checking that UE indeed report valid CQI (>0) for the dormant SCell.
Option 2. Do not define a separate CQI accuracy test in TS 36.101. CQI reporting accuracy for the dormant SCell is verified as a part of SCell activation delay requirement by checking whether UE periodically reports a valid CQI (>0) for the dormant SCell until receiving the MAC CE for SCell activation.

Considering that the test design in Option 1 may inherently in favor of one type of the UE implementation (2Rx-based CQI) over another (4Rx-based CQI), our view is that Option 2 might be more desirable from the requirement perspective. 
Proposal 2. RAN4 to decide between option 1 and option 2 regarding the CQI reporting of the dormant SCell.
· Option 1. Define a CQI accuracy test for the dormant SCell based on the CA CQI test with the following conditions:
· Dormant SCell is assigned with the lowest SNR among all configured serving cells
· Additional [0.5] dB margin added to the configured SNR of dormant SCell to account for the noisier CQI estimation
· Option 2. Do not define a separate CQI accuracy test in TS 36.101. CQI reporting for the dormant SCell is verified as a part of SCell activation delay requirement by checking whether UE periodically reports a valid CQI (>0) for the dormant SCell until receiving the MAC CE for SCell activation.

Conclusion
[bookmark: _GoBack]In this paper, we discussed multiple options for the CQI accuracy requirement regarding the periodic CQI reported from the dormant SCell. Based on the discussion, we make the following proposal:
Proposal 1. RAN4 to decide between option 1 and option 2 regarding the CQI reporting of the dormant SCell.
· Option 1. Define a CQI accuracy test for the dormant SCell based on the CA CQI test in TS 36.101 with the following conditions:
· Dormant SCell is assigned with the lowest SNR among all configured serving cells
· Additional [0.5] dB margin added to the configured SNR of dormant SCell to account for the CQI estimation of larger variance
· Option 2. Do not define a separate CQI accuracy test in TS 36.101. CQI reporting for the dormant SCell is verified as a part of SCell activation delay requirement by checking whether UE periodically reports a valid CQI (>0) for the dormant SCell until receiving the MAC CE for SCell activation.
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