3GPP TSG-RAN WG2 Meeting #72bis


R2-110113
Dublin, Ireland, 17 –21 January, 2011
Agenda item:
7.1.4
Source: 
Huawei

Title: 
CQI Reporting at Activation
Document for:
Discussion and Decision
1 Introduction

Upon activation, when to start the CQI transmitting and whether the OOR (“0”: Out of Range) is reported if the valid measurement result is not available, these issues were initially discussed in RAN2 #72 meeting [1].  In this contribution, we share our opinion on this topic.
2 Discussion

2.1 Ambiguous period at SCell activation
In the RAN1 LS [3], it is indicated that:

	RAN1 agreed to have an additional subsection 4.3 ”Timing for Scell Activation/Deactivation” in TS36.213 to state the following: “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].”


In the RAN4 LS [2], it is indicated that:

	1) RAN4 recommends the value x=8, i.e. 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."


In summary, as shown in the figure 1, after the point of n+8, the UE must have the Scell activated and start the Scell measuring. But before the point of n+8, having the Scell activated and starting the Scell measuring are not required but also not forbidden. This means there are 8ms ambiguous period for the Scell activation status and the measurement. 
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Figure1 The ambiguous period at activation
Since the CQI value reported at subframe n is the averaged channel condition measured during the period from the implementation specific point of time to n-nCQI_ref, the ambiguous period to get valid CQI measurement result at activation would be nCQI_ref TTIs longer than CQI measuring at least, i.e. it is at least 8+nCQI_ref,.,
Considering this ambiguous period to get the valid CQI measurement result, we discuss when and how to start the CQI transmitting.
2.2 The CQI transmitting

One main concern to define the timing of CQI transmitting/reporting is the decoding problem, i.e. the eNB can not decode the CQI even the data on PUSCH correctly if the number of the piggyback CQI expected by eNB is different from what the UE transmitted. 
Since the CQI is reported for all activated cells, that means any activation status mismatch, e.g. un-synchronized timer-based deactivation, ACK<-> NACK error and the Scell activation, would cause the decoding problem, which might leads to data decoding error and the CQI decoding error for all cells  whose CQI are reported together. So our effort only for activation command case can not solve the problem completely but only reduce the impact of the problem.

RAN1 is considering reserving the resource for CQI reporting based on the configured CCs, in this case, the decoding for data would not be impacted at least. Only the CQI decoding error is still a problem.  

Moreover, a smart eNB should know the CQI reported after an Scell activation is not reliable and might know the decoding result is wrong if the CQI value of a cell changes largely and then choose to discard all of the reported CQI values.
Having this in mind, following options are possible for CQI reporting at activation:
· Option1: Define a second point of time (e.g. 4~12ms), and the UE shall only start the CQI reporting after this point of time. An OOR can be reported if no valid CQI measurement result is available.
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With this option, the eNB exactly know when the CQI of the Scell would be received if there is no false feedback (ACK<-> NACK) for the activation/deactivation command. So it can reduce the impact of decoding problem as much as possible. 

Without considering the decoding problem, the option1 is not flexible and it is bad for good UE’s performance. In order to allow the good UE transmitting the CQI as quick as possible, the second point of time could be shorter e.g. 4ms, because anyway the OOR can be reported if no valid measurement result. 
· Option2: Define a second point of time (e.g. 12ms), and the UE shall start the CQI reporting not later than this point of time. The UE is neither required nor forbidden for the CQI reporting before this point of time (like other actions). An OOR can be reported if no valid CQI measurement result is available.
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This option has a timing requirement for CQI reporting in the worst case like other action at activation. One possible point of time might be n+8+nCQI_ref, the nCQI_ref would be different for different TDD configuration and FDD. 

As indicated in [1], it seems up to UE implementation how many subframes are needed for a valid value of CQI reporting in a certain subframe. UE can report CQI at n+12 in the worst case for FDD if only one measured subframe is needed; UE can report CQI at n+13 in the worst case for FDD if two measured subframes are needed.  The second time of point might be long if we consider most of the UEs’ implementation. This option is no gain and a little redundant to define another point of time since we already have timing requirement for CQI measuring.
· Option3: No second point of time is defined. It is up to the UE implementation when to start CQI reporting after activation.
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With the option3, Since we have the timing requirement for the CQI measuring (start not later than n+8), the UE shall start the CQI reporting as soon as it get a valid CQI measuring result, and then make the eNB aware of its radio condition very well for later scheduling. If option3 is agreeable, there is no need to report OOR if no valid measurement result is available, because a UE start the CQI reporting only after the valid measurement result is available. The OOR reporting can still follow the specification in Rel-8/9. Option3 is quite simple without any restriction on the UE implementation and without further timing specification. But the CQI decoding error would happen if the CQI of this cell is triggered together with other Cells during the ambiguous period.
From above analysis, with the assumption that the resource for CQI reporting is reserved based on the configured CCs, the option3 is simple and enough if a few of CQI decoding error after the activation is acceptable. 
Considering the CQI decoding error is not only for the newly activated scell but also for the other cells whose CQI reported together, the option1 with short second point of time e.g. 4ms can be adopted.  But we still tend to believe it is not deserved to make effort only for this case and only for very few of CQI decoding error. 
Proposal 1: Upon SCell activation, it is up to the UE implementation when to start the CQI transmitting for this Scell, and nothing is reported if no valid measurement result is available.
3 Conclusion

In this contribution, we analyze the CQI transmitting at activation, we think the gain to specify the timing of CQI transmitting is limited, and a simple way forward is proposed: 
Proposal 1: Upon SCell activation, it is up to the UE implementation when to start the CQI transmitting for this Scell, and nothing is reported if no valid measurement result is available.
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