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1
Introduction
SCell activation/deactivation timing and CQI reporting was discussed in the RAN2 #71bis meeting with the following agreements:

Agreements

1)
ask RAN4 to define the timing requirement to activate an SCell also mention that from RAN2 viewpoint, only one timing for all cases is preferable.
2) 
SCell becomes activated for the UE and eNB at the point in time defined by the timing and UE is not required to monitor PDCCH before that.

3) 
CQI/SRS reporting cannot start before the SCell becomes activated as defined by the timing. For CQI, relationship between measurement and report to be clarified by RAN1.

4)
CQI/SRS transmissions – if configured - shall start when the SCell becomes activated as defined by the timing

Following these agreements, a LS [1] was sent to RAN1 and RAN4 asking about the timing and CQI measurement issues. RAN4 recommended an activation delay of x=8 ms and confirmed there is no need to start measuring the SCell before subframe n+x in [2]. RAN1 indicated in [3] that “some companies suggested that the UE’s behaviour in this case could be similar to the existing case of ending DRX in Section 5.7 in [4].” 

In this contribution, we further discuss how to handle the period when no valid CQI measurement result is available at activation.
2
Discussion
In [5], it was discussed whether the UE shall transmit CQI when there is no valid result and whether a second timing should be defined to indicate the latest time instant for the UE to transmit a valid measurement result. Four solutions were discussed:
-
Solution 1: no transmission, no second timing (UE does not transmit CQI until valid measurement results for CQI are available upon SCell activation).
-
Solution 2: no transmission, second timing indicates latest start of transmission of CQI. 

-
Solution 3: OOR reporting, no second timing (UE reports OOR until valid measurement results for CQI are available upon SCell activation).

-
Solution 4: OOR reporting, second timing indicates latest start of transmission of CQI.
2.1
Issue 1: no transmission or OOR reporting during the period
The “Ending DRX” behaviour suggested by some companies in the RAN1 LS is quite different from this activation scenario. For DRX, the UE is already capable of obtaining the CQI result, but will need to decode the PDCCH to know whether active time will be extended or not (UE shall not send CQI if not in active time), and thus cannot determine whether CQI should be sent or not. Therefore, it was agreed in [6] that “A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in the last subframe of active time.”. For the case of SCell activation, the exact timing is clearly specified without any ambiguity.
We believe when we made the agreement that “CQI/SRS transmissions - if configured - shall start when the SCell becomes activated as defined by the timing”, the intention is to make sure eNB had precise timing about CQI of which SCells are reported (if UE reports CQI only for activated cells which is pending on RAN1 decision). Thus, reporting OOR when SCell is activated seems to be more aligned with this intention. Furthermore, if RAN1 outcome is to report CQI for all configured cells as proposed in [7], still OOR should be reported instead of skipping the transmission to indicate a non-activated SCell.

Therefore, regardless of RAN1 status about CQI reporting for all configured cells or only configured and activated cells, we propose to report OOR until the UE gets valid CQI result when a SCell is activated.

Proposal 1: When a SCell is activated, OOR is reported for the SCell until the UE gets valid CQI result.
2.2
Issue 2: duration of the period 
Even though RAN4 indicated that the UE is not required to start measuring the activated SCell before subframe n+8, some UE implementations could re-tune the RF and start measuring earlier than n+8, even before n+4 when ACK is sent. If measurements are started before n+4, the UE could have a valid CQI result at n+8, and would need no additional “gap” for CQI reporting. If measurements are started after n+4, the size of the “gap” is would depend on UE implementation. The longest additional delay is 4 ms after n+8, as CRS for CQI measurement is available every TTI for transmission modes other than TM9, as shown in figure 1. 
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Figure 1: possible no valid CQI period for Transmission modes other than TM9
For TM9 where CQI measurement is based on CSI RS [8] with configurable periodicity 5~80 ms [9], it is possible that the period without valid CQI is much longer than 4ms in case the UE miss the CSI RS occasion, as shown in figure 2. The period could be as long as until the first subframe has CSI RS available +4 ms considering UE processing time for CQI measurement.
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Figure 2: possible no valid CQI period for TM9
The time point when the UE have valid CQI result depends on transmission mode and CSI RS configuration. From eNB point of view, it is better to specify when the UE should get valid CQI result at the latest to capture the minimum requirement, at the same time allowing better UE implementation to report valid CQI earlier, which is similar to “ending DRX”.
Proposal 2: Specify when the UE should get valid CQI result at the latest: 4 ms after activation for TMs other than TM9; until the first subframe has CSI RS available after activation +4 ms for TM9.
As OOR reporting, transmission mode and CSI RS configuration are all PHY details, it is proposed to send a liason statement to RAN1 asking to capture proposal 1 and proposal 2.
Proposal 3: Ask RAN1 to capture proposal 1 and proposal 2.
2.2
Issue 3: “gap” only for real activation or also re-activation 

Another remaining issue is if such gap is only for real activation of deactivated SCell or also for re-activation. It was confirmed in previous RAN2 meetings that the deactivation timer and PHR trigger covers activation of activated or deactivated SCells [10]. However, for this CQI reporting issue, we believe that sensible UE implementation should not re-tune RF for re-activation, and thus no gap for CQI report should be created.
Proposal 4: No gap for CQI report should be created for re-activation (could rely on sensible UE implementation not retuning RF).
3
Conclusion
In this contribution, we discussed the issue of how to handle the period of no valid CQI measurement result at activation. Following proposals were proposed:
Proposal 1: When an SCell is activated, OOR is reported for the SCell before the UE gets valid CQI result.
Proposal 2: Specify when the UE should get valid CQI result at the latest: 4 ms after activation for TMs other than TM9; until the first subframe has CSI RS available after activation +4 ms for TM9.

Proposal 3: Ask RAN1 to capture proposal 1 and proposal 2.

Proposal 4: No gap for CQI report should be created for re-activation (could rely on sensible UE implantation not to retune RF).
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