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1
Introduction
In this contribution we discuss the transmission of aperiodic CQI on PUSCH, especially the case when aperiodic CQI is transmitted without any data. This issue was discussed in RAN2#67 [7] from uplink grant and HARQ point of view and it was concluded that receiving DCI Format 0 indicating an aperiodic CQI only transmission (no TB) does not generate uplink grant indication to MAC layer and therefore, HARQ is not operated. In this contribution we discuss DRX operation when aperiodic CQI only transmission is requested.
2
Discussion
According to TS36.213, it is possible to transmit an aperiodic CQI only on PUSCH, i.e., without MAC PDUs. 

[TS36.213, 10.6.0]
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· if DCI format 0 is used and 
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 or, if DCI format 4 is used and only 1 TB is enabled and 
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 for the enabled TB and the number of transmission layers is 1, and if

· the “CSI request” bit field is 1 bit and is set to trigger an aperiodic CSI report and 
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, or

· the “CSI request” bit field is 2 bits and is triggering an aperiodic CSI report for one serving cell according to Table 7.2.1-1A, and , 
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 or,

· the “CSI request” bit field is 2 bits and is triggering aperiodic CSI report for more than one serving cell according to Table 7.2.1-1A and, 
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then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. 
We discuss PUSCH transmission without transport block from HARQ and DXR operation point of view.
2.1
HARQ operation with aperiodic CQI only transmission

When no transport block is present, then it is considered that no uplink grant is indicated to MAC layer. This was discussed in RAN2#67 and based on the minutes [3], this is RAN2 understanding. If no uplink grant is indicated to MAC layer, then there should not be any HARQ operation either. This implies that UE should ignore the NDI sent on PDCCH if no transport block is indicated to MAC layer.

Proposal 1: confirm that an aperiodic CQI only transmission on PUSCH without transport block does not cause any uplink grant indication to MAC layer or HARQ operation and NDI received on PDCCH shall be ignored.

2.2
DRX operation with aperiodic CQI only transmission

In TS36.321, section 5.7:

-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

This section does not talk about uplink grants, it simply says “if the PDCCH indicates a new transmission (DL or UL)”. Thus our understanding is that aperiodic CQI only transmission on PUSCH is” a new transmission indicated by the PDCCH”. We would like to change this by adding: “a new data transmission”. If this is not changed, UE will start drx-InactivityTimer when receiving request to send aperiodic CQI only on PUSCH and when the inactivity timer expires, UE uses Short DRX cycle. These will increase the UE power consumption significantly if network requests aperiodic CQI reports without data during long DRX cycle.
Proposal 2: change 36.321 so that drx-InactivityTimer is started only when PDCCH indicates a new data transmission.

3
Conclusion
We have discussed transmission of aperiodic CQI only on PUSCH without any data and propose:
Proposal 1: confirm that an aperiodic CQI only transmission on PUSCH without transport block does not cause any uplink grant indication to MAC layer or HARQ operation and NDI received on PDCCH shall be ignored.

Proposal 2: change 36.321 so that drx-InactivityTimer is started only when PDCCH indicates a new data transmission.

For the latter proposal, Rel-8 CR is provided in [3]. 
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