3GPP TSG-RAN WG5 Meeting #42 
(
R5-091492
Seoul, South Korea, 23 – 27 March 2009
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.523-1
	CR
	CRNum
	(

rev
	-
	(

Current version:
	8.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	New MAC test case: 7.1.6.1 DRX Operation / (short cycle not configured) /Parameters configured by RRC (radio resource configuration)

	
	

	Source to WG:
(

	RIM

	Source to TSG:
(

	R5

	
	

	Work item code:
(

	LTE-UEConTest_SIG
	
	Date: (

	15/03/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	This test case is part of the LTE SIG work plan.

	
	

	Summary of change:
(

	 Introducing new MAC test case DRX Operation / (short cycle not configured) /Parameters configured by RRC (radio resource configuration). 

	
	

	Consequences if 
(

not approved:
	No adequate coverage for DRX testing.

	
	

	Clauses affected:
(

	7.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	x
	
	 Test specifications
	36.523-2

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


7.1.6
DRX operation

7.1.6.1
DRX Operation / (short cycle not configured) /Parameters configured by RRC (radio resource configuration)
7.1.6.1.1
Test Purpose (TP)

(1)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset }

    then { UE starts the OnDurationTimer }

(2)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and the OnDurationTimer is running }

    then { UE monitors the PDCCH }

            }

(3)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and the Drx-InactivityTimer is running }

    then { UE monitors the PDCCH }

            }

(4)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and 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}

    then { UE start the drx-RetransmissionTimer for the corresponding HARQ process }

 (5)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and a Drx-RetransmissionTimer is running }

    then { UE monitors the PDCCH }

            }

(6)

with { UE in CONNECTED mode }

ensure that {
  when { long DRX cycle is configured and an uplink grant for a pending HARQ retransmission can occur }

    then { UE monitors the PDCCH }
7.1.6.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.7. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.

[TS 36.321, clause 3.1]
Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.
...

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-InactivityTimer: 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-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.
drxShortCycleTimer: Specifies the number of consecutive subframe(s)the UE shall follow the short DRX cycle.
drxStartOffset: Specifies the subframe where the DRX Cycle starts.
...

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

...

onDurationTimer: Specifies the 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 and subframes including DwPTS.

[TS 36.321, clause 5.7]

The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI and Semi-Persistent Scheduling C-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) is also defined (see subclause 7.7).
When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

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

-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

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

When DRX is configured, the UE shall for each subframe:

-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset:

-
start onDurationTimer.

-
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-RetransmissionTimer for the corresponding HARQ process.

-
if a DRX Command MAC control element is received:
-
stop onDurationTimer;

-
stop drx-InactivityTimer.
-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.

-
if drxShortCycleTimer  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 and except if the subframe is part of a configured measurement gap:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

-
when not in Active Time, CQI/PMI/RI on PUCCH 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.
NOTE:
A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in the last subframe of active time. The choice not to send CQI/PMI/RI reports on PUCCH and/or SRS transmissions is not applicable for subframes where onDurationTimer is running.
7.1.6.1.3
Test description

7.1.6.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].
Table 7.1.6.1.3.1-1: specific Parameters in RRCConnectionSetup
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	ENUMERATED {n1, n2, n3, n4, n5, n6, n7, n8, n10, n12, n16, n20, n24, n28, spare2, spare1}
	

	    periodicBSR-Timer
	infinity
	ENUMERATED {sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity, spare}
	

	    retxBSR-Timer
	sf10240
	ENUMERATED {sf320, sf640, sf1280, sf2560, sf5120, sf10240, spare2, spare1}
	

	    ttiBundling
	FALSE
	BOOLEAN
	

	  }
	
	OPTIONAL
	

	  drx-Config CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf4
	ENUMERATED {psf1, psf2, psf3, psf4, psf5, psf6, 

psf8, psf10, psf20, psf30, psf40, psf50, psf60, psf80, psf100, psf200}
	

	      drx-InactivityTimer
	psf6
	ENUMERATED {psf1, psf2, psf3, psf4, psf5, psf6, psf8, psf10, psf20, psf30, psf40, psf50, psf60, psf80, psf100, psf200, psf300, psf500, psf750, psf1280, psf1920, psf2560, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
	

	      drx-RetransmissionTimer
	sf6
	ENUMERATED { sf1, sf2, sf4, sf6, sf8, sf16, sf24, sf33}
	

	      longDRX-CycleStartOffset CHOICE {
	
	[sf40 typical value in real network.]
	

	        sf10
	
	INTEGER(0..9)
	

	        sf20
	
	INTEGER(0..19)
	

	        sf32
	
	INTEGER(0..31)
	

	        sf40
	
	INTEGER(0..39)
	

	        sf64
	
	INTEGER(0..63)
	

	        sf80
	
	INTEGER(0..79)
	

	        sf128
	
	INTEGER(0..127)
	

	        sf160
	
	INTEGER(0..159)
	

	        sf256
	
	INTEGER(0..254)
	

	        sf320
	
	INTEGER(0..319)
	

	        sf512
	
	INTEGER(0..511)
	

	        sf640
	0
	INTEGER(0..639)
	

	        sf1024
	
	INTEGER(0..1023)
	

	        sf1280
	
	INTEGER(0..1279)
	

	        sf2048
	
	INTEGER(0..2047)
	

	        sf2560
	
	INTEGER(0..2559)
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	OPTIONAL
	


Table 7.1.6.1.3.1-1: specific Parameters in CLOSE UE TEST LOOP
	Derivation Path: 36.509 clause 6.1

	Information Element
	Value/remark
	Comment
	Condition

	UE test loop mode A LB setup
	
	
	

	    LB Setup DRB(LB_ID)
	
	
	

	             Uplink PDCP SDU size
	0
	LB_ID is the radio bearer identity number of the DRB configured.
	


7.1.6.1.3.2
Test procedure sequence

Table 7.1.6.1.3.2-1: Main Behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	In the first PDCCH sub frame when the OnDurationTimer is running(For FDD [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset) the SS transmits a DL MAC PDU.
	<-
	MAC PDU
	
	

	2
	At least drx-InactivityTimer PDCCH-sub frames after the MAC PDU in Step 1 has been transmitted in the last PDCCH sub frame while the onDurationTimer is still running(For FDD [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+ onDurationTimer-1) the SS transmits a DL MAC PDU
	<-
	MAC PDU
	
	

	3
	drx-InactivityTimer-1 PDCCH-subframes after the MAC PDU transmitted in step 2(For FDD [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+ onDurationTimer+ drx-InactivityTimer-2)
the SS transmits a DL MAC PDU.
	<-
	MAC PDU
	
	

	4
	At least drx-InactivityTimer PDCCH sub frames after the MAC PDU in Step 3 has been transmitted and 1 PDCCH sub-frame before the OnDurationTimer expires(For FDD [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+onDurationTimer-2) the SS transmits an invalid DL MAC PDU.(Note 1)
	<-
	Invalid MAC PDU
	
	

	5
	In the first sub frame when the Drx-RetransmissionTimer for the MAC PDU in Step 4 is started (For FDD LongDRX-Cycle) = drxStartOffset+ onDurationTimer-2+HARQ RTT timer) the SS transmits a valid DL MAC PDU.
	
	MAC PDU
	
	

	6
	At least drx-InactivityTimer PDCCH sub frames after the MAC PDU in Step 5 has been transmitted and 1 PDCCH sub-frame before the OnDurationTimer expires(For FDD [(SFN * 10) + subframe number] modulo (LongDRX-Cycle) = drxStartOffset+onDurationTimer-2) the SS transmits an invalid DL MAC PDU.(Note 1)
	<-
	Invalid MAC PDU
	
	

	7
	In the last sub frame when the drx-RetransmissionTimer MAC PDU in Step 6 is still running (For FDD LongDRX-Cycle) = drxStartOffset+ onDurationTimer-2+HARQ RTT timer+ drx-RetransmissionTimer-1) for the DL the SS transmits a valid DL MAC PDU.
	<-
	MAC PDU
	
	

	8
	At least drx-InactivityTimer PDCCH sub frames after the MAC PDU in Step 7 has been transmitted the SS transmits a UL grant to the UE.
	<-
	UL grant
	
	

	9
	The UE sends a Buffer Status Report in the UL.
	->
	Buffer Status Report MAC control element
	
	

	10
	X coresponds to the number of subframes maxHARQ-Tx retransmission cycles (for FDD this happens 8x maxHARQ-Tx subframes) after the sub frame number indicated in the UL grant in Step 8 the SS transmits a DL MAC PDU
	<-
	MAC PDU
	
	

	Note 1: Invalid MAC PDU is a MAC PDU that fails the CRC check.
Note 2: All the DL MAC PDU are transmitted with the NDI set on the PDCCH.


Table 7.1.6.1.3.2-2: Parallel Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 1 Table 7.1.6.1.3.2-1?
	->
	HARQ ACK
	1, 2
	P

	2
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 2 Table 7.1.6.1.3.2-1?
	->
	HARQ ACK
	2
	P

	3
	Check: Does the UE transmit a HARQ ACKfor the DL MAC PDU in Step 3 Table 7.1.6.1.3.2-1?
	->
	HARQ ACK
	3
	P

	4
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 4 Table 7.1.6.1.3.2-1?
	->
	HARQ NACK
	2
	P

	5
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 5 Table 7.1.6.1.3.2-1?
	
	
	4
	P

	6
	Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 6 Table 7.1.6.1.3.2-1?
	->
	HARQ NACK
	2
	P

	7
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7 Table 7.1.6.1.3.2-1?
	->
	HARQ ACK
	5
	P

	8
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7 Table 7.1.6.1.3.2-1?
	->
	HARQ ACK
	6
	P


7.1.6.1.3.3
Specific message contents
None.
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