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Discussion and Decision
1
Introduction

This contribution addresses two issues with regards to the RRC_CONNECTED DRX operation.
2
Discussion

2.1 UE action at the time the DRX functionality is configured

During RAN2#62bis, it was identified in [1] that the DRX Inactivity Timer would not be running right after the DRX functionality is configured, and therefore the UE would perform DRX right after receiving the RRC message including the DRX configuration. [1] suggested that if this DRX configuration would be signalled within the RRC Connection Setup message, it will result in delaying the RRC connect ion setup procedure, and therefore proposed to start the DRX Inactivity Timer at the time the DRX functionality is configured.

When RAN2 addressed this document, comments were made that there is no need to configure the DRX configuration using the RRC Connection Setup message, i.e. a later message can be used for this purpose, and therefore this particular proposal in [1] was just noted. However, we would like to raise a question to this discussion. Specifically, our question is “which later message should this DRX functionality be configured in?”
If the DRX configuration is to be signalled within the RRC Connection Reconfiguration message which follows to setup the DRB, the same problem still resides, i.e. transfer of the first user plane packet will be delayed (which is equivalent to delayed connection setup from the end user experience). Then, in order to avoid the connection setup delay, the network would have to transmit another RRC Connection Reconfiguration message once after the DRB has been setup. Furthermore, in order to avoid the UE starting to perform DRX while DL/UL data exists, the eNB must detect the correct timing to send this RRC Connection Reconfiguration message (i.e. when no UL/DL data exists). This is possible, but rather inefficient and complex considering that the issue can easily be solved by adopting Proposal 2 from [1], i.e. to start the DRX Inactivity Timer when the DRX functionality is configured.

Proposal 1: The DRX Inactivity Timer should be started by the UE when the DRX functionality is configured.

2.2 Definition of Active Time
The definition of the active time is extracted below from [2]:
When a DRX cycle is configured, the Active Time 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).

In the above, the last condition seems to be unnecessary if the DRX Inactivity Timer is (re-)started when the UE receives the RA response. The current text in [2] (extracted below) seems to suggest that the DRX Inactivity Timer is (re-)started when RA response is received.

-
during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for half-duplex FDD UE operation:

-
monitor the PDCCH;

-
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 it was indeed the intention to (re-)start the DRX Inactivity Timer at the reception of RA response, the 4th condition defining the Active Time should be deleted since it is redundant. If it was not the intention to (re-)start the DRX Inactivity Timer at the reception of RA response, it should be clarified that the DRX Inactivity Timer should only be (re-)started when receiving the PDCCH indicating a new transmission that is addressed to the C-RNTI (including SPS C-RNTI).

3
Conclusion
It is proposed to start the DRX Inactivity Timer at the UE when the DRX functionality is configured. A relevant CR to TS 36.321 is attached.
RAN2 is also requested to clarify the issue raised in section 2.2 above.
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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 the DRX functionality is activated:

-
start the DRX Inactivity Timer.
When a DRX cycle is configured, the Active Time 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 is configured, the UE shall for each 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 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 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 subframe:

-
use the long DRX cycle.

-
during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for half-duplex FDD UE operation:

-
monitor the PDCCH;

-
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 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.



































































