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1 Introduction

This contribution discusses the current description of the DRX behaviour in section 5.7 of TS36.321. In particular the definition of the Active Time, during which UE monitors the PDCCH, is looked at in more detail and one modification is proposed.    

2 Discussion

Currently the last condition of the Active Time definition in section 5.7 of TS36.321 states that, UE shall monitor PDCCH after successful reception of Random Access Response until a PDCCH adressed to the C-RNTI or Temporary C-RNTI has been received [1].   
According to our understanding the intention of this condition is, that UE stays awake after successful RAR reception in order to monitor for potential UL/DL grants. However with the current wording this wouldn’t be necessarily achieved. Since RACH message 3 can be also subject to adaptive retransmissions scheduled by PDCCH, the UE would stop monitoring PDCCH in case a PDCCH indicating an adaptive retransmission has been received. This might be an issue for the non-contention based access scenario, e.g. DL data arrival, where no contention resolution timer is running.
For example when a downlink allocation is only scheduled after reception of message 3, UE might be already in DRX, i.e. not monitoring PDCCH, when a retransmission of message 3 was explicitly scheduled by PDCCH. It should be noted that the DRX Inactivity timer is only started when a PDCCH indicating a new transmission is received during Active Time. Therefore we think, that the last condition of Active Time definition should be modified in a way, that UE monitors PDCCH after successful RAR reception until a PDCCH indicating a new transmission is received.  

3 Conclusion 

This contribution discusses the definition of  “Active Time”  in TS36.321.  It’s proposed that RAN2 discusses the proposed modification for section 5.7, as given in the annex.

4 References

[1]
R2-081220, “User Plan session report RAN2#61”

5 Annex

5.1 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: 

-
the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer is running; or

-
a Scheduling Request is pending (as described in subclause 5.4.4); or

-
an uplink grant for a retransmission can occur; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI or Temporary C-RNTI of the UE has not been received after successful reception of a Random Access Response (as described in subclause 5.1.4).

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 and SRS 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.
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