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Discussion and decision 
1 Introduction 
UE behavior on CQI reporting upon SCell activation/deactivation has been discussed in the last RAN2 meeting [1]. In the mean time, RAN4 has reached the following conclusions as stated in the LS response by RAN4 [1]:
1) RAN4 recommends the value x=8, ie when the eNB sends an Activation/deactivation MAC CE activating an SCell in sub-frame n, the UE must be have the SCell activated by subframe n+8

2) RAN4 confirms RAN2 understanding that regarding CSI measurements, similar conditions exist in release 8/9 for example at the end of DRX periods, and there is no need to start measuring the SCell before subframe n+x.
Furthermore, RAN1 has agreed to specify in 36.213 that “When a UE receives an activation or deactivation command [36.321] for an SCell in subframe n, the corresponding actions in [36.321] shall apply no later than subframe n+[x]” [3].  It is generally understood that the “actions” mentioned refers to PDCCH monitoring, SRS transmissions and CSI reporting. 

Building on the result of discussions in the last RAN2 meeting, it is our understanding that a special care may be necessary to refine the CSI reporting timing upon SCell activation/deactivation in order to avoid the need for blind decoding at the eNB (to determine the boundary of UCI region on PUSCH). The aim of this paper is to further discuss and refine the UE behaviour on CSI reporting upon SCell activation/deactivation.
2 Discussion
During the discussion on CQI reporting after SCell activation [1] in the last meeting, the main requirement highlighted was that forcing eNB to perform blind decoding (to determine the boundary of UCI region on PUSCH) should be avoided. It was also revealed that there was a similar situation in DRX and specifying a similar UE behavior would be desirable. Considering the above two points, and given RAN4’s recommendation to specify x=8, a possible refinement for the CQI reporting timing upon SCell activation/deactivation is as follows.
Solution 1: 
· Upon receiving an SCell activation MAC CE in subframe n, the UE shall start CSI reporting in subframe n+8. 
· The UE may report OOR (CQI=0) in and after subframe n+8 but before subframe n+z+4 where subframe n+z is the earliest valid CQI reference resource satisfying z>=8.
· Note that if the UE has a valid CSI to report by subframe n+8 (because it is able to activate the SCell early enough), it can transmit valid CSI report from subframe n+8 onwards and need not report OOR.
· Upon receiving an SCell deactivation MAC CE in subframe n, the UE shall stop CSI reporting in subframe n+8. 
· The UE may report OOR (CQI=0) after subframe n+4 if no valid CQI reference resource is available.

We also note that for Solution 1, depending on the RS type used for CSI measurement (CRS or CSI-RS), the actual timing for the initial valid CSI report upon SCell activation can be different, e.g. considering a FDD system and no configuration of time-domain eICIC, upon receiving an SCell activation MAC CE in subframe n and assuming SCell activation is completed in subframe n+8 by the UE: 

· If the CSI report is based on CRS, the UE shall start valid CSI reporting (without OOR) in subframe n+12;
· If the CSI report is based on CSI-RS, the UE shall start valid CSI reporting (without OOR) in subframe n+z+4, where subframe n+z is the earliest CSI-RS subframe satisfying z>=8.
On the other hand, it is stated in Sec 7.2.3 of 36.213 that: “If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n”. To be strictly consistent with 36.213, the following solution is also possible for SCell activation.
Solution 2 (for SCell activation): 
· Upon receiving an SCell activation MAC CE in subframe n, the UE shall start  CSI reporting in subframe n+z+4, where subframe n+z is the earliest valid CQI reference resource satisfying z>=8.
However, we note that for SCell deactivation, there appears to be no satisfactory UE behavior that would be consistent with the aforementioned statement in 36.213, while avoiding the need for eNB blind decoding. Therefore, from the simplicity viewpoint and in order to have a consistent UE behavior for SCell activation and deactivation, Solution 1 is the preferred solution. In addition, Solution 1 has the advantage over Solution 2 in that it allows the UE to transmit valid CSI reports for the SCell upon activation as early as possible depending on how soon the UE can activate the SCell. This allows the eNB to schedule downlink assignment or uplink grant on favorable resource blocks of the SCell as soon as possible.
Proposal: 
· Adopt Solution 1 for the CSI reporting timing upon SCell activation/deactivation and request RAN1 to specify in 36.213. 
· Request RAN1to clarify the statement in Sec 7.2.3 of 36.213: “If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n”.
3 Text proposal
We propose to modify the text in Section 5.13 of 36.300 to clarify the actions required of the UE upon SCell activation/deactivation, namely PDCCH monitoring, CQI/PMI/RI reporting and SRS transmission.
5.13
Activation/Deactivation of SCells 

If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The PCell is always activated. The UE shall not monitor the PDCCH of a deactivated SCell and shall not receive any downlink assignments or uplink grants associated to a deactivated SCell. The UE shall not transmit on UL-SCH on a deactivated SCell. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in 6.1.3.8. Furthermore, the UE maintains a sCellDeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.
The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element activating the SCell:

-
start PDCCH monitoring of the SCell;
-
start CQI/PMI/RI reporting;

-
start SRS transmission;
-
start the sCellDeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element deactivating the SCell; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI:

-
stop PDCCH monitoring of the SCell;
-
stop CQI/PMI/RI reporting;

-
stop SRS transmission;
-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling Serving Cell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

-



4 Conclusion
We propose to refine the CSI reporting timing upon SCell activation/deactivation as follows:
· Adopt Solution 1 for the CSI reporting timing upon SCell activation/deactivation, i.e.

· Upon receiving an SCell activation MAC CE in subframe n, the UE shall start CSI reporting in subframe n+8. 
· The UE may report OOR (CQI=0) in and after subframe n+8 but before subframe n+z+4 where subframe n+z is the earliest valid CQI reference resource satisfying z>=8.
· Note that the UE that has a valid CSI to report by subframe n+8 (because it is able to activate the SCell early enough) can transmit valid CSI report from subframe n+8 onwards and need not report OOR.
· Upon receiving an SCell deactivation MAC CE in subframe n, the UE shall stop CSI reporting in subframe n+8. 
· The UE may report OOR (CQI=0) after subframe n+4 if no valid CQI reference resource is available.

· If Solution 1 is agreed, LS to RAN1 should be sent requesting RAN1 to specify Solution 1 in 36.213 and to clarify the statement in Sec 7.2.3 of 36.213: “If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n”.
Finally, we kindly request RAN2 to adopt the text proposals for Section 5.13 of 36.300 in Section 3.
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