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1. Introduction

In the RAN4#68bis, one of the last unsolved issues for SCell activation is about how to precisely define the valid CSI feedback when SCell is activated. Two different opinions can be summarized as follow
·  Opinion 1: A valid CSI should be with CQI index>0, such that the network can explicitly know the UE activation status.
· Opinion 2: A valid CSI should be based on UE measurement and, therefore, it should include CQI index=0. The network should implicitly assume SCell is activated after the maximum activation delay.
In this contribution, the valid CSI issue for SCell activation is further studied. A new proposal is proposed based on the concerns of both opinions.
2. Discussion on the valid CSI feedback
Typically, CSI feedback only serves the purpose to inform the network about the UE measurement. As a result, eNB can properly select the corresponding TBS and MCS for the DL transmission. Based on the SCell activation discussion, CSI feedback in SCell activation has at least two implications to the network, the UE measurement and the readiness of SCell activation. 

In the opinion 1, it may be argued about the network ambiguity and the associated inefficiency if no explicit indication is available to represent the status of UE. For example, when the maximum activation delay is not reached and UE keeps reporting CQI 0, the network should reasonably assume UE is not activated. Potentially, the UE may lose the scheduling opportunity for UL transmission, including SRS and RACH, if it is activated but with CQI 0 reported based on the measurement. For the DL transmission, the UE may also miss the scheduling opportunity for the subband transmission and subband CSI feedback. 
When the maximum activation time is reached and UE continues reporting CQI 0, the network may not be able to know the activation status of UE either. On one hand, if the eNB wrongly assumes UE is no activated, it is the same as the above analysis that the UE may lose the scheduling opportunity for both UL and DL transmission. And, eNB may send another activation command, which in general will also degrade the system efficiency.  Other the other hand, without a clear and explicit activation indication, it can be risky for the network to schedule the UE for both UL and DL.
Observation 1: CQI 0 reporting right after SCell activation may result in certain scheduling opportunities loss for the UE and the uncertainty for the network.

The opinion 2 is also reasonable as the activated UE should report CSI from the measurements. CQI 0 is certainly one of possible reporting in the real network. The one example we have presented in the last meeting is when the interference level is unevenly distributed across the whole bandwidth with center 6 RB experienced much less interference than the rest of RB. In this case, UE has no problem to meet the SCell activation requirement as both cell identification and measurement are based on center 6RB. However, the CQI is obtained based on wideband measurement and it is possible there is no feasible CQI selected other than CQI 0. In this case, reporting CQI 0 is the only choice for the UE.

Observation 2: The bandwidth used for cell identification/measurement and CQI can be very different. It cannot be guaranteed an activated SCell has to end up with a CQI with index>0.
Obviously, it is desirable to find a way to avoid the network ambiguity and, at the same time, make CQI reporting reflect the UE measurement. One of the easiest solutions is to restrain UE from reporting CQI 0 on the first available uplink resource. By doing so, the network should be explicitly informed. And, all the CQI report thereafter should be based on the UE measurement. If CQI 0 is meant to be reported, it may happen that eNB still schedules the UE between the first and second CQI reporting. As a result, UE may or may not be able to successfully decode the DL transmission due to the mismatch between the reported CQI and the UE measurement. To maximize the successful decoding rate, CQI 1 is suggested on the first CQI report after SCell activation, when UE measurement suggests CQI 0. 

Proposal: If SCell CQI reporting is configured, the UE shall report CQI with CQI index = 0 (out of range) until the SCell is activated and the UE starts sending CQI for the activated SCell which is derived from UE measurement. In the first SCell CQI report after SCell activation, if CQI with CQI index=0 is derived from UE measurement, UE shall report CQI with CQI index=1.  

3. Conclusions

In this contribution, the valid CSI reporting in SCell activation is discussed. Especially, the case is analysed, when the SCell is activated and CQI 0 is derived from UE measurement. It is observed
Observation 1: CQI 0 reporting right after SCell activation may result in certain scheduling opportunities loss for the UE and the uncertainty for the network.

Observation 2: The bandwidth used for cell identification/measurement and CQI can be very different. It cannot be guaranteed an activated SCell has to end up with a CQI with index>0.

To avoid the ambiguity and, at the same time, allow UE report CQI 0 based on the measurement, it is proposed
Proposal: If SCell CQI reporting is configured, the UE shall report CQI with CQI index = 0 (out of range) until the SCell is activated and the UE starts sending CQI for the activated SCell which is derived from UE measurement. In the first SCell CQI report after SCell activation, UE shall report CQI with CQI index=1 when CQI with CQI index=0 is derived from UE measurement.  
The text proposal is given in the appendix
4. Appendix
7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

-
During the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.

If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

If SCell CQI reporting is configured, the UE shall report CQI with CQI index = 0 (out of range) until the SCell is activated and the UE starts sending CQI for the activated SCell which is derived from UE measurement. In the first SCell CQI report after SCell activation, if CQI with CQI index=0 is derived from UE measurement, UE shall report CQI with CQI index=1.  
The PCell interruption specified in section 8.3.3 shall not occur after subframe n+9 for E-UTRA FDD UE.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+11 for E-UTRA TDD UE.
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