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Discussion/Decision
1 Introduction

In the last RAN2 meeting, a mechanism to control ON/OFF period by CQI/BSR was discussed. It is attractive in a sense that we can utilize the existing mechanism without introducing e.g. new RRC message. However, in UE behaviour perspective, it may imply some complexity. The contribution analyzes the feasibility of the mechanism where DL and UL gap for ICO TDM is controlled by CQI and BSR. 
2 Discussion
The basic idea is to set the CQI = Out Of Range regardless of the actual radio condition if UE requires downlink gap and to set the BSR = empty regardless of the real buffer status if UE requires uplink gap. Benefit of the approach is that there would be no ENB scheduler impact because ENB will not schedule the UE in downlink and uplink if CQI is out of range and buffer status is reported empty. 
In general ENB scheduler impact or complexity is relatively less important than UE impact/complexity in RAN2 standard. It is more important to see how much UE impact/complexity may occur due to this solution. In the following, UE impact, pros and cons are analyzed per direction.
Analysis on generating DL gap using CQI = OOR

One good thing is that there is no ENB scheduler impact. ENB will generally avoid DL scheduling for this UE during when CQI = OOR is reported. However it does not prevent UL scheduling. PHICH transmission/reception will still be performed if UL gap is not created. In addition to it, UE impact is expected. More specifically, CQI definition in 36.213 7.2.3 shall be modified to reflect that CQI = OOR is reported irrespective of channel condition when DL gap is required. Another thing to be noted is that there is no CRC protection for CQI. Hence ENB would need to receive multiple CQI before stopping/resuming DL scheduling, which further increase the delay. 
CQI periodicity is [2, 5, 10, 20, 40, 80, 160 msec]. The solution may not work properly in long periodicity. However, if the CQI periodicity is kept in reasonable level, the delay will be comparable with the other solutions using the explicit message for enabling/disabling gap. 

Analysis on generating UL gap using BSR = empty
One benefit is that there is no ENB scheduler impact. ENB will generally avoid UL scheduling for this UE after BSR = empty is reported. However this does not prevent DL scheduling. PUCCH transmission/reception will still be performed if DL gap is not created. Also CQI/SRS transmission is not prevented with this scheme. Further enhancement may be required to avoid such PUCCH transmission. 
Controlling UL gap with BSR has number of impacts for MAC specification. For example, new BSR trigger shall be defined for timely transmission of BSR = empty at the need of UL gap. Another new BSR trigger is required to for BSR transmission which reflects the true buffer status at the end of the UL gap. Finally a new mechanism is required to suppress regular BSR during when the UL gap is required.
On the other hand, delay seems not very serious issue. The delay until UL gap is enabled would be around 20 msec;
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· Assuming; delay 1 = 5 msec (D-SR periodicity = 10 msec), delay 2 = 2 msec, delay 3 = 4 msec, delay 4 = 9 msec (1 HARQ retransmission is assumed)
Whichever solution we may take, such delay would be unavoidable.

3 Suggestion

Following points need to be considered.

· Limitation of using CQI for DL gap
· UL gap shall be created together.

· It does not work for certain configurations (e.g. CQI periodicity is 160 msec)

· UE impact of using CQI for DL gap

· CQI definition in section 7.2.3 of 36.213 shall be modified

· Limitation of using BSR for UL gap

· Additional mechanism to prevent PUCCH transmission (e.g. CQI, SRS etc) is required.

· UE impacts of using BSR for UL gap

· New regular BSR trigger to create UL gap

· New regular BSR trigger to release UL gap

· New mechanism to suppress regular BSR triggering during when UL gap is maintained
As seen in the analysis above, the mechanism has number of implications and non-trivial UE/standard impact. It is proposed to discuss CQI/BSR solution with the lowest priority.
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