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1. Introduction

This document provides a text proposal resulting for sections 3.1 and 5.7 of TS 36.321 ‎[1]. This is an update to the text proposal resulting from offline discussions that were reported in R2-082793 ‎[4]. The proposed changes in R2-082484 ‎[3] were used as a starting point.

The intent with the proposed modifications is to provide a formulation for the definitions related to DRX and for the DRX UE behavior that are suitable for FDD half-duplex, full duplex and TDD and aligned for all modes if possible.
· Note: The text proposal to TS 36.331 ‎[2] earlier agreed in R2-082306 ‎[5] also needs to be modified, so that the requirement that the drxStartOffset always refer a downlink subframe is removed.
It is proposed that RAN2 review and agree on the text proposal below.

2. References

[1] 3GPP TS 36.321 v8.1.0, “Medium Access Control (MAC) protocol specification (Release 8)”.
[2] 3GPP TS 36.331 v8.1.0, “Radio Resource Control (RRC) protocol specification (Release 8)”.
[3] R2-082484, “PUCCH resources (CQI and SRS) with DRX in TDD and FDD HD”.

[4] R2-082793, “Report on offline discussion - MAC TP for DRX, for FDD and TDD”.

[5] R2-082306, “Corrections on DRX parameters for TDD”.
------------------------------------- Text Proposal to TS 36.321 -----------------------------------------
-------------------------------------------- Sections Omitted ----------------------------------------------
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: time during which the UE monitors the PDCCH for a PDCCH-subframe. Section 5.7 defines the conditions for which a subframe is included as part of Active Time.

Contention Resolution Timer: Specifies the number of consecutive PDCCH-subframe(s) after the uplink message containing the C-RNTI MAC control element or the uplink message associated with UE Contention Resolution Identity submitted from higher layer is transmitted.
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

DRX Inactivity Timer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

DRX Retransmission Timer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.

DRX Short Cycle Timer: This parameter specifies the number of consecutive subframe(s) the UE shall follow the short DRX cycle after the DRX Inactivity Timer has expired.

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE. 

On Duration Timer: Specifies a number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes.
RA-RNTI: The Random Access RNTI is used on the [PDCCH] when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the UE to transmit the Random Access preamble.

Note: A timer is running once it is started, until it is stopped or until it expires.
Note: When defining On Duration Timer, DRX Inactivity Timer, DRX Retransmission Timer and Contention Resolution Timer, PDCCH-subframes and subframes including DwPTS are considered as subframes where the timer, if running, shall be updated.
-------------------------------------------- Sections Omitted ----------------------------------------------
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 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 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 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 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.
-------------------------------------------- Sections Omitted ----------------------------------------------
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