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Introduction

In RAN2 #61-bis, the CQI transmission during the DRX has been discussed and decided to only transmitted during DRX active time [1]. However, there is still other MIMO related uplink feedback information that has not been discussed to interact with DRX in RAN2.  
Discussion and Proposals

It has been discussed in RAN1 that PMI and RI feedback need to be transmitted to support closed-loop spatial multiplexing MIMO [2]. PMI and RI reporting can be periodic or aperiodic. The periodic PMI and RI report transmission resource on the uplink is configured by the ENB, and it is available for the UE every period. Since UE does not wake up to receive any data when it is not in active time (hence no MIMO operation), it is not necessary for the UE to transmit PMI and RI reporting during this DRX off period. Further, this simple solution is in alignment with the current RAN2 agreement for the CQI/SRS transmission during the DRX (transmitting during the active time). Figure 1 shows the proposed PMI and RI transmission during DRX. Note that the periodicity of PMI and the periodicity of RI configured by ENB may not be the same. We can see that PMI and RI are only needed to be transmitted during UE active time. The UE stops the PMI and RI transmission at the end of active time. 
Proposal: UL periodic PMI and RI report are only transmitted during UE active time. The reporting will be stopped at the end of the active time.  
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Figure 1. PMI and RI transmission during DRX.
Conclusion

We propose the following for the PMI and RI transmission during the DRX. 
Proposal: UL periodic PMI and RI report are only transmitted during UE active time. 
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5.7
Discontinuous Reception (DRX)

The UE may be configured by RRC with a DRX functionality that allows it to not continuously monitor the PDCCH. The DRX functionality consists of a Long DRX cycle, a DRX Inactivity Timer, a DRX Retransmission Timer and optionally a Short DRX Cycle and a DRX Short Cycle Timer, all defined in subclause 3.1. When a DRX cycle has been configured, the UE monitors the PDCCH during the Active Time which includes the time while: 

When a DRX cycle has been configured, the UE shall for each downlink subframe:

-
start the On Duration Timer when  [(SFN * 10) + subframe number] modulo (current DRX Cycle) = DRX Start Offset; 

-
if a HARQ RTT Timer expires in this downlink subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded:

-
start the DRX Retransmission Timer for the corresponding HARQ process.

-
if a DRX Command MAC control element is received:

-
stop the On Duration Timer;

-
stop the DRX Inactivity Timer.

-
if the DRX Inactivity Timer expires or a DRX Command MAC control element is received in this downlink subframe:

-
if the short DRX cycle is configured:


-
start the DRX Short Cycle Timer and use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.
-
if the DRX Short Cycle Timer expires in this downlink subframe:

-
use the long DRX cycle.

-
During the Active Time:

-
monitor the PDCCH;
-
if the PDCCH is successfully decoded:

-
stop the DRX Short Cycle Timer if configured.
-
if the PDCCH indicates a DL transmission:

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

-
stop the DRX Retransmission Timer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):
-
start or restart the DRX Inactivity Timer.
-
if a DL assignment has been configured for this downlink subframe and no PDCCH indicating a DL transmission was successfully decoded:

-
start the HARQ RTT Timer for the corresponding HARQ process.
-
When not in active time, CQI/SRS/PMI/RI shall not be reported.
Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.
3GPP
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