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1. Introduction 
In RAN2#61, the “go-to-sleep” command [1] was discussed. Agreements are:

1) The go-to-sleep command is defined as a MAC control element for DRX;
2) The DRX MAC control element is only used for the go-to-sleep command; and
3) The DRX MAC CE does not modify the current handling of retransmissions, i.e. the UE still wakes up for HARQ retransmissions and the HARQ Retransmission Timer is not affected by the reception of a MAC PDU with the DRX MAC CE. 
In this document, we discuss some benefits in specifying Long DRX Command MAC CE in addition to DRX Command MAC CE.

2. Discussion

According to the current LTE-MAC specification, when the short DRX cycle is configured, the UE will apply the short DRX cycle at the reception of the go-to-sleep command. We think there are some benefits in specifying the short or long DRX cycle in go-to-sleep command. 
When short and long DRX is configured for non real time traffic and the traffic volume becomes very low the eNB wants to put the UE in long DRX directly for further battery saving if there is no UL and DL transmission. In current LTE specifications, the eNB needs to deactivate short DRX with an  RRC reconfiguration message and then issue go-to-sleep MAC CE. If traffic pattern changes, however, the eNB needs to activate short DRX by RRC again. We think that it is more efficient to maintain both short and long DRX cycle and use go-to-long-sleep MAC CE for NRT. 
Based on the benefits described above, we propose to have go-to-long-sleep command in MAC specification. This may cause DRX de-synchronisation. However, such probability is very low and recovery is made easy with the arrangement Long DRX = x * Short DRX, in [2].
3. Conclusion 

Based on the discussion above, we propose to define Long DRX Command MAC control element in addition to DRX command. A draft CR is attached to this document.
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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 or a Long 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 or it stopped in this downlink subframe:

-
if the short DRX cycle is configured:
-
If a Long DRX Command MAC control element is received:

-
use a long DRX cycle;

-
stop the DRX Short Cycle Timer if configured;

- Else:
-
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.

[next change]

6.2.1
MAC header for DL-SCH and UL-SCH 

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. The LCID field size is 5 bits.
-
L: The Length field indicates the length of the corresponding MAC SDU or MAC control element in bytes. There is one L field per MAC PDU sub-header except for the last sub-header and sub-headers corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field.

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU sub-header except for the last sub-header and sub-headers corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit.

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte
-
R: Reserved bits.

The MAC header and sub-headers are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH; 

Table 6.2.1-1 Values of LCID for DL-SCH; 

	Index
	LCID values

	00000
	CCCH

	00001-xxxxx
	Identity of the logical channel

	xxxxx-11010
	reserved

	11011
	Long DRX Command 

	11100
	[UE Contention Resolution Identity]

	11101
	[Timing Advance]

	11110
	DRX Command

	11111
	Padding
































