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Discussion and decision 
1 Introduction 
In RAN2#72bis, some progress has been achieved regarding the issue of CQI reporting after SCell activation [3]. In particular, concerning the CQI, it has been agreed that following the reception of MAC Activation CE in subframe n:

· CQI reports are first started in subframe n+8 at the earliest
· CQI measurements start in subframe n+8 at the latest
RAN2 has also agreed that:

· After activation, report CQI with some fixed value e.g. OOR when there are no valid CQI measurements, to indicate to the eNB that no valid measurements are available.
An LS has been sent to RAN1/RAN4 to specify the fixed valued when there are no valid CQI measurements and to specify a timing requirement on when the UE shall have valid CQI results for the SCell activated at the latest [4]. 
However, there was a lack of discussions in the last meeting about the CQI reporting behaviour after SCell deactivation. In this contribution, we discuss the remaining issues of CQI reporting timing after SCell deactivation.

2 Discussion
According to TS36.321 (Section 5.13), 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, the UE shall
-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.

According to the CR agreed in principle [5], if an SCell is deactivated, the UE shall for each TTI:
-
not transmit SRS for the SCell;

-
not report CQI/PMI/RI for the SCell;

-
not transmit on UL-SCH for the SCell;

-
not monitor the PDCCH of the SCell;

-
not follow any downlink assignments or uplink grants for the Scell.
According to TS36.213, when a UE receives an activation or deactivation command [TS36.321] for a secondary cell in subframe n, the corresponding actions in [36.321] shall apply no later than subframe n+[x], where it is now clear that x=8.
Given the above, it is our understanding that the current specification states that all actions upon SCell deactivation as specified in [5] (either through MAC CE, or sCellDeactivationTimer expiry) shall apply no later than subframe n+8.

Concerning the CQI/PMI/RI reporting, since the timing of SCell deactivation is UE-implementation specific, the eNodeB and the UE may not have the same understanding on the whether the CQI/PMI/RI is to be reported for some period after SCell deactivation. If the CQI/PMI/RI report for the SCell has been scheduled to be transmitted on a PUSCH of another cell during this period, an undesirable consequence is that the eNB will have to perform blind decoding on PUSCH due to the uncertain UCI size on PUSCH; otherwise the UL-SCH data may be lost. This situation can happen for the following cases:
1. Aperiodic CQI request for carrier aggregation: The CQI/PMI/RI to be reported for the set of cells is RRC-configured and the reports are transmitted on PUSCH of the cell where the corresponding UL grant with the request is sent. It is possible that the SCell just deactivated is included in the RRC-configured set, and the eNB is requesting aperiodic CQI information with the intention of obtaining the CQI information for the other cell(s). This is illustrated in Figure 1.
2.   Periodic CQI reporting for carrier aggregation: Only the CQI/PMI/RI for one cell is reported in a subframe where the cell is selected according to some priority rule (based on reporting mode/type). If there is PUSCH transmission in the same subframe and if parallel PUSCH+PUCCH is not configured, the report should be transmitted on PUSCH. It is possible that the CQI report scheduled to be transmitted corresponds to the SCell just deactivated.
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Figure 1: Illustration of ambiguity in aperiodic CQI report size upon SCell deactivation

Based on the above, we think that it is undesirable from the eNB’s point of view to allow the UE to stop CQI/PMI/RI reporting for the SCell upon deactivation of the SCell at a time of its own choosing. Hence in our view it is necessary to specify a fixed timing for stopping CQI/PMI/RI reporting for the SCell after receiving deactivation MAC CE or after the expiry of the sCellDeactivationTimer. Strictly speaking, it is possible to allow different timing for SCell deactivation depending on MAC CE or timer expiry; however a single timing behaviour is desirable from simplicity point of view. One sensible solution is as follows: 
Solution: 
· Upon receiving deactivation MAC CE in subframe n or expiry of the sCellDeactivationTimer in subframe n, stop CQI/PMI/RI reporting in subframe n+8. 
· If it is deemed that no valid measurement is available for the SCell by the UE, any CQI value (e.g. OOR) can be reported. 

The corresponding text proposal is provided in Annex.

3 Conclusion
In this contribution, we discussed the remaining issues of CQI reporting timing after SCell deactivation. To avoid the complication of PUSCH blind decoding at the eNB, we propose to:
· Specify a fixed timing for stopping CQI/PMI/RI reporting for the SCell after receiving deactivation MAC CE or after the expiry of the sCellDeactivationTimer
A solution is as follows:

· Upon receiving deactivation MAC CE in subframe n or expiry of the sCellDeactivationTimer in subframe n, stop CQI/PMI/RI reporting in subframe n+8. 
· If it is deemed that no valid measurement is available for the SCell by the UE, any value (e.g. OOR) can be reported.
The corresponding text proposal is provided in Annex.
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5 Annex: Text Proposal

In this section, we present a text proposal according to the conclusion using the text in [5] as the baseline.

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 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:

-
activate the SCell;

-
start or restart the sCellDeactivationTimer associated with the SCell;

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

-
if the sCellDeactivationTimer associated with the activated SCell expires in subframe n:

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;
-
not report CQI/PMI/RI for the SCell after subframe n+8;
-
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 Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

-
if the SCell is deactivated:
-
not transmit SRS for the SCell;

-
not report CQI/PMI/RI for the SCell in accordance with the specified timing;

-
not transmit on UL-SCH for the SCell;

-
not monitor the PDCCH of the SCell;

-
not follow any downlink assignments or uplink grants for the Scell.
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