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1. Introduction
RAN2 sent LS R1-110613 to inform that RAN2 has agreed that the UE shall start reporting CQI from subframe n+8 and a fixed value (e.g. OOR(Out Of Range)) shall be reported when there are no valid CQI results available for the SCell, to ensure that no CQI size uncertainty complicates the eNB decoding of PUSCH [1].  In addition, the RAN2 LS asked the following action items.  

· RAN2 would kindly like to ask RAN1 to specify the fixed value to be reported when there is no valid CQI result yet after activation of the SCell.
· RAN2 would kindly like to ask RAN1 and RAN4 to specify the requirement when the UE shall have valid CQI results for the SCell at the latest after activation, if seen necessary.

Based on the RAN2 LS, this document discusses the overall timing relationship when activation occurs and investigates possible approaches to define the CQI reporting after activation in order to answer the RAN2 action items.
2. SCell activation

According to the RAN2 LS [1], the timing relationship after the UE receives an activation command in MAC CE is shown in Figure 1. The UE receives an activation command in MAC CE at subframe (n). After the activation command is received, the UE shall start receiving PDCCH and sending CQI reporting at subframe (n+8). However, depending on UE implementation, the UE may start receiving DL signal before subframe (n+8) for CQI measurement purposes.  
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Figure 1: Timing relationship after the UE receives an activation command in MAC CE
In Rel-8, the UE cannot generate a valid CQI if the UE has not received CRS (CSI-RS for TM9) at least 4 subframes before CQI is supposed to be reported. It means that there is a time period that the UE cannot generate a valid CQI when the UE starts sending CQI report as the UE has not received CRS. In Rel-8, the UE omit CQI reporting if there is no valid DL subframe for the CQI reference resource.  However, omitting CQI reporting would result in the ambiguity in PUSCH decoding when CQI report is included in PUSCH resource. Therefore, it would be desirable to send OOR rather than omitting CQI reporting as RAN2 agreed for the case where CQI is transmitted on PUSCH as RAN2 agreed. 
The remaining issue would be how to define sending OOR in RAN1 specifications. There are two approaches as follows. 
· Approach 1: The exact timing is defined. For example, the UE transmits OOR when CQI is transmitted from subframe (n+8) to subframe (n+12). In case of TM9, OOR is transmitted when CQI is transmitted from subframe (n+8) to subframe (x+4), where x is the first subframe in which CSI-RS is transmitted after subframe (n+8).   This approach is simple and makes it easy to predict the CQI reporting operation. However, it does not take advantage of early DL reception. The UE may start DL reception earlier than subframe (n+8). For example, if the UE starts DL reception from subframe (n+4), valid CQI reports can be transmitted beginning at subframe (n+8). Alternatively, RAN4 could provide a guideline for the earliest time that the UE starts DL reception. In this case, it can be defined that the UE transmits OOR when CQI is transmitted from subframe (n+8) to subframe (n+12-k), where k is the time difference between subframe (n+8) and the subframe in which the UE starts DL reception. In case of TM9, OOR is transmitted when CQI is transmitted from subframe (n+8) to subframe (x+4), where x is the first subframe in which CSI-RS is transmitted after (n+8-k). However, it is not clear whether RAN4 can define ‘k’, i.e. the timing that the UE starts CSI measurement earlier than the defined UE starting time for PDCCH decoding. Although RAN4 is able to define ‘k’, it could restrict the flexibility of UE implementation. 
· Approach 2: it is defined that the UE sends OOR when the UE cannot receive a valid downlink subframe for the CQI reference resource after activation. In normal CQI reporting, if there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe (n). The same operation can be applied for CQI reporting after activation, but in this case,  the UE sends OOR in its CQI reporting. The advantage of this approach is there is no need for defining the exact timing. Accordingly, it gives the possibility for the UE to send valid CQI if the UE starts the measurement earlier than subframe (n+8).  
Based on the above observations, we prefer approach 2 to define the CQI reporting after activation. 
3. Conclusion

In this document, we investigate the overall timing relationship when activation occurs and discuss the possible approaches to define the CQI reporting after activation. Based on discussion in Section 2, we suggest the following recommendation for RAN2’s action items. 
· RAN2 would kindly like to ask RAN1 to specify the fixed value to be reported when there is no valid CQI result yet after activation of the SCell.
· RAN1 defines UE operation in TS 36.213 such that the UE sends OOR when the UE cannot receive a valid downlink subframe containing CQI reference resource after activation.

· RAN2 would kindly like to ask RAN1 and RAN4 to specify the requirement when the UE shall have valid CQI results for the SCell at the latest after activation, if seen necessary.

· RAN1 does not need to define the requirement when the UE shall have valid CQI results. 

4. Reference
[1] R1-110613, “LS on CQI reporting at SCell activation,”  RAN2
_1358921755.vsd
Time


Activation in MAC CE


UE starts receiving PDCCH and 
sending CQI report


Possible duration that UE may start DL reception


n


n+1


n+2


n+5


n+4


n+3


n+6


n+8


n+7


n+9


n+11


n+10


n+12


n+13


n+15


n+14



