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1 Introduction

In Sorrento meeting, RAN2 discussed how to calculate DRX start offset, and the synchronization of DRX starting point between both sides was mentioned in [1]. In this paper, we analyze this topic in details. 

2 Activation of DRX

For DRX reconfiguration, as mentioned in [1], we also think UE should be assigned a starting time when to apply the new parameters to ensure both sides can apply new DRX parameters at the same time. 

But what a “starting time” should be assigned to UE? We think time duration, such as 100ms, is unsuitable, it cannot ensure both sides have the same understanding of the time when to apply new parameters because there is an uncertain delay for the transmission of DRX reconfiguration signaling. Maybe system time is a reasonable choice. We think it is unnecessary to use a combination of SFN and sub-frame number, a single SFN can work. Such a SFN is long enough from current time when eNB generates the DRX reconfiguration signaling, to ensure UE can receive the signaling before this SFN.
If the first sub-frame of the designated SFN is not a DRX start point occasion, it is difficult for both sides to apply new DRX parameters at the beginning of this radio frame. To simplify DRX application, we suggest that both sides apply new DRX parameters at the first DRX start point occasion after the beginning of the designated radio frame. It’s illustrated below.
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3 Conclusion
Based on above discussion, we suggest:

Proposal 1: Activation indication time, in the form of SFN (system frame number), shall be used as a synchronization parameter of DRX activation and included in DRX configuration signalling. 

1b: To be more precise, the start of the first sub-frame of the indicated frame (SFN) shall be the time of the activation indication. 
Proposal 2: UE shall apply the new DRX configuration at the first DRX cycle start point occasion (in the new configuration) following an activation indication, See also attached text proposal for TS 36.321. 
Proposal 3: RAN2 to discuss and decide how to signal the activation indication time in the RRC protocol. We propose this activation time shall not be a general information element but a specific DRX-reconfiguration-activation Information element. See also attached text proposal for TS 36.331
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5 Text Proposal TS 36.321
5.7
Discontinuous Reception (DRX)

The UE may be configured [by RRC/MAC] with a DRX functionality that allows it to stop monitoring PDCCH during some period of time.

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 shall for each downlink subframe:

-
Whenever a new DRX Cycle begins (long or short) i.e. whenever [(SFN * 10) + subframe number] modulo (current DRX) = DRX Start Offset, the On Duration Timer is started.

-
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:

-
UE shall 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.

NOTE: Once a timer is stopped, it cannot expire.

-
If the Contention Resolution Timer or On Duration Timer or DRX Inactivity Timer or any DRX Retransmission Timer is running; or:

-
an UL grant for a retransmission can occur; or

-
a Scheduling Request is pending as described in subclause 5.4.4; 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 is indicated (as described in subclause 5.1.4):

-
UE shall 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); and

-
this is the first received PDCCH addressed to the C-RNTI or Temporary C-RNTI of the UE since successful reception of a Random Access Response is indicated; or

-
a Scheduling Request is pending; or

-
the On Duration Timer is running; or

-
the DRX Inactivity Timer is running:

-
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.

-
If the DRX Inactivity Timer expires in this downlink subframe:

-
if the short DRX cycle is configured:

-
start DRX Short Cycle Timer;

-
use the short DRX cycle;

-
else use the long DRX cycle.

-
If DRX Short Cycle Timer expires in this downlink subframe:

-
use the long DRX cycle.

Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.
At DRX configuration and reconfiguration, the UE shall apply the new DRX configuration at the first DRX cycle start occasion in the new configuration, that occurs after Activation Indication from higher layers.
6 Text proposal RRC 36.331

------------------------ start ----------------------------
–
MAC-Configuration
The IE MAC-Configuration is used to specify the MAC layer configuration for data radio bearers.

MAC-Configuration information element
-- ASN1START

MAC-Configuration ::=



SEQUENCE {


maxNumberOfUL-Transm



INTEGER (0)


OPTIONAL,
  -- Cond ConnSU, range FFS

semiPersistSchedIntervalDL


INTEGER (0)


OPTIONAL,


 -- type, range FFS

semiPersistSchedIntervalUL


INTEGER (0)


OPTIONAL,


 -- type, range FFS

periodicBSR-Timer




INTEGER (0),




   -- need, type, range FFS

drx-Configuration




SEQUENCE {


activationIndication



INTEGER (0)

OPTIONAL,
-- type = SFN, details FFS


onDurationTimer





INTEGER (0)

DEFAULT 0,
-- type, range, default FFS


drx-InactivityTimer




INTEGER (0)

DEFAULT 0,
-- type, range, default FFS


drx-RetransmissionTimer



INTEGER (0)

DEFAULT 0,
-- type, range, default FFS


longDRX-Cycle





INTEGER (0)

DEFAULT 0,
-- type, range, default FFS


shortDRX






SEQUENCE {




shortDRX-Cycle





INTEGER (0)
DEFAULT 0,
-- type, range, default FFS



drxShortCycleTimer




INTEGER (0)
DEFAULT 0
-- type, range, default FFS


}

OPTIONAL


}

OPTIONAL

}

-- ASN1STOP

	MAC-Configuration field descriptions

	maxNumberOfUL-Transm

Parameter: Maximum number of transmissions [36.321].

If absent in the RRCConnectionSetup message, the default value is [FFS].

	semiPersistSchedIntervalDL

Semi-persistent scheduling interval in downlink. Value in number of TTI (sub-frames).

	semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink. Value in number of TTI (sub-frames).

	periodicBSR-Timer

Parameter: PERIODIC_BSR_TIMER [36.321]. Value in number of TTI (sub-frames).

	activationIndication
Value in System Frame Number. Activation indication occurs at the start of the first sub-frame of the indicated frame. 
If absent, activation indication occurs immediately.

	onDurationTimer

Parameter: On Duration Timer [36.321]. Value in number of TTI (sub-frames). Default value is [FFS].

	drx-InactivityTimer

Parameter: DRX Inactivity Timer [36.321]. Value in number of TTI (sub-frames). Default value is [FFS].

	drx-RetransmissionTimer

Parameter: DRX Retransmission Timer [36.321]. Value in number of sub-frames. Default value is [FFS].

	longDRX-Cycle

Long DRX cycle in [36.321]. Value in [FFS]. Default value is [FFS].

	shortDRX-Cycle

Short DRX cycle in [36.321]. Value in [FFS]. Default value is [FFS].

	drxShortCycleTimer

Parameter: DRX Short Cycle Timer [36.321]. Value in [FFS]. Default value is [FFS].


	Conditional presence
	Explanation

	ConnSU
	The IE is mandatory default if the IE is included in RRCConnectionSetup; otherwise it is optionally present, continue.


------------------------ end ----------------------------
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