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<Start of changes>

[bookmark: _Toc517457161]7.1.1.5.3	DRX operation / Short cycle configured / Parameters configured by RRC
7.1.1.5.3.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state }
ensure that {
  when { Short DRX cycle and drx-SlotOffset is configured and [(SFN * 10) + subframe number] modulo drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle) }
    then { UE starts the OnDurationTimer after drx-SlotOffset and monitors the PDCCH for OnDurationTimer PDCCH-subframes }
            }

(2)
with { UE in RRC_CONNECTED state }
ensure that {
  when { drxShortCycleTimer is expired and [(SFN * 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset: }
    then { UE starts the OnDurationTimer after drx-SlotOffset and monitors the PDCCH for OnDurationTimer PDCCH-subframes }
            }

7.1.1.5.3.2	Conformance requirements
Editor’s Note: The conformance requirements are based on running RAN2 CR

References: The conformance requirements covered in the present test case are specified in: TS 38.321, clause 5.7. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.7]
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity's C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification.. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously. When using DRX operation, the MAC entity shall monitor PDCCH according to requirements found in this specification.
RRC controls DRX operation by configuring the following parameterstimers:
-	drx-onDurationTimer: the duration at the beginning of a DRX Cycle;
-	drx-SlotOffset: the delay in slots before starting the drx-onDurationTimer;
-	drx-StartOffset: the subframe where the DRX Cycle starts;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity;an initial UL or DL user data transmission for the MAC entity;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum duration until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
When a DRX cycle is configured, the Active Time includes the time while: 
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access pPreamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).
When DRX is configured, the MAC entity shall:
1>	if a MAC PDU is transmitted in a configured uplink grant:
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;
2>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL.
1>	if an drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>	stop drx-onDurationTimer;
2>	stop drx-InactivityTimer.
1>	if drx-InactivityTimer expires or a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer in the first symbol after the expiry of drx-InactivityTimer or in the first symbol after the end of DRX Command MAC CE reception;
3>	use the Short DRX Cycle.
2>	else:
3>	use the Long DRX cycle.
1>	if drx-ShortCycleTimer expires:
2>	use the Long DRX cycle.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer;
2>	use the Long DRX cycle.
1>	if the Short DRX Cycle is used, and [(SFN ×* 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or
1>	if the Long DRX Cycle is used, and [(SFN ×* 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>	if drx-SlotOffset is configured:
3>	start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
2>	else:
3>	start drx-onDurationTimer.
1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;
3>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH reception.
1>	else (i.e. not part of the Active Time):
2>	not transmit type-0-triggered SRS defined in TS 38.214 [7].
1>	if CQI masking (cqi-Mask) is setup by upper layers:
2>	if drx-onDurationTimer is not running:
3>	not report CSI on PUCCH.
1>	else:
2>	if the MAC entity is not in Active Time:
3>	not report CSI on PUCCH.
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback and type-1-triggered SRS defined in TS 38.214 [7] when such is expected.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or expires in the middle of a PDCCH occasion).report CQI/PMI/RI on PUCCH.
7.1.1.5.3.3	Test description
7.1.1.5.3.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.1.0 except that set to return no data in uplink.
7.1.1.5.3.3.2	Test procedure sequence
For FDD, NormalSLT (current SFN, current sub-frame, current slot, y) = y; For TDD, NormalSLT (current SFN, current slot, y) counts the minimum number of normal slots needed to cover y number of PDCCH-occasions(slots) until next PDCCH-occasion(slot) available, starting from current slot on current Subframe.
Table 7.1.1.5.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	[bookmark: _Hlk506999736]SS transmits RRCConnectionReconfiguration message containing nr-SecondaryCellGroupConfig-r15 to configure specific DRX parameters for PSCell
	<--
	-
	-
	-

	2
	[bookmark: _Hlk506999799]The UE transmits RRCConnectionReconfigurationComplete message containing scg-ConfigResponseNR-r15
	-->
	-
	-
	-

	3
	In the first PDCCH occasion, after the drx-SlotOffset when the drx-onDurationTimer is running, the SS indicates the transmission of a DL MAC PDU on the PDCCH.

i.e., on the PDCCH occasion csn1 within the subframe number = (csfn1 + floor([ csn1+ NormalSLT(SFN1, csfn1,csn1, 0)] / numberofslotswithinsubframe)) modulo 10, and system frame number = SFN1 + floor([csfn1 + floor([csn1+ NormalSLT(SFN1, csfn1,csn1, 0)]/ numberofslotswithinsubframe)/10); where [(SFN1 * 10) + csfn1] modulo (ShortDRX-Cycle) = drx-StartOffset modulo (ShortDRX-Cycle); csn1=drx-slotoffset
	<--
	MAC PDU
	-
	-

	4
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 3?
	-->
	HARQ ACK
	1
	P

	5
	At least drx-InactivityTimer PDCCH occasions                                                                                                                                                                                                                                                              after the transmission of the MAC PDU in Step 3 has been indicated (This means the next DRX cycle or later after Step 1) in the last PDCCH occasion while the drx-onDurationTimer is still running, the SS indicates the transmission a DL MAC PDU on the PDDCH. (Note).

i.e., on the PDCCH occasion = [csn2 + NormalSLT(SFN2,csfn2,csn2,drx-onDurationTimer-1)] modulo numberofslotswithinsubframe within the subframe number = (csfn2+ floor([csn2 + NormalSLT(SFN2,csfn2,csn2,drx-onDurationTimer-1)] / numberofslotswithinsubframe)) modulo 10, and system frame number = SFN2 + floor([csfn2 + floor([csn2+ NormalSLT(SFN2,csfn2,drx-onDurationTimer-1)] /numberofslotspersubframe)]/10); where [(SFN2 * 10) + csfn2] modulo (ShortDRX-Cycle) = drx-StartOffset modulo (ShortDRX-Cycle) and csn2=drx-slotoffset.
	<--
	MAC PDU
	-
	-

	6
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 5?
	-->
	HARQ ACK
	1
	P

	7
	UE waits for drx-ShortCycleTimer expire.
	-
	-
	-
	-

	8
	In the first PDCCH occasion after the drx-SlotOffset when the drx-onDurationTimer of drx-LongCycle is running, the SS indicates the transmission of a DL MAC PDU on the PDCCH.

i.e., on the PDCCH occasion csn1 within the subframe number = (csfn1 + floor([ csn1+ NormalSLT(SFN1, csfn1,csn1, 0)] / numberofslotswithinsubframe)) modulo 10, and system frame number = SFN1 + floor([csfn1 + floor([csn1+ NormalSLT(SFN1, csfn1,csn1, 0)]/ numberofslotswithinsubframe)/10); where [(SFN1 * 10) + csfn1] modulo (LongDRX-Cycle) = drx-StartOffset; csn1=drx-slotoffset
	<--
	MAC PDU
	-
	-

	9
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 8?
	-->
	HARQ ACK
	2
	P

	10
	At least drx-InactivityTimer PDCCH occasions after the transmission of the MAC PDU in Step 8 has been indicated (This means the next DRX cycle or later after Step 5) in the last PDCCH occasion while the drx-onDurationTimer is still running, the SS indicates the transmission a DL MAC PDU on the PDDCH. (Note).

i.e., on the PDCCH occasion = [csn2 + NormalSLT(SFN2,csfn2,csn2,drx-onDurationTimer-1)] modulo numberofslotswithinsubframe within the subframe number = (csfn2+ floor([csn2 + NormalSLT(SFN2,csfn2,csn2,drx-onDurationTimer-1)] / numberofslotswithinsubframe)) modulo 10, and system frame number = SFN2 + floor([csfn2 + floor([csn2+ NormalSLT(SFN2,csfn2,drx-onDurationTimer-1)] /numberofslotspersubframe)]/10); where [(SFN2 * 10) + csfn2] modulo (LongDRX-Cycle) = drx-StartOffset and csn2=drx-slotoffset.
	<--
	MAC PDU
	-
	-

	11
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 10?
	-->
	HARQ ACK
	2
	P

	Note:	The drx-InactivityTimer is started in the next PDCCH occasion of the PDCCH occasion where DL new transmission is indicated.



7.1.1.5.3.3.3	Specific message contents
Table 7.1.1.5.3.3.3-1: RRCConnectionReconfiguration (step1, Table 7.1.1.5.3.3.2-1)
	Derivation Path: 36.508 [7], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 ::= SEQUENCE {
	
	
	

	        nonCriticalExtension ::= SEQUENCE {
	
	
	

	          nonCriticalExtension ::= SEQUENCE {
	
	
	

	            nonCriticalExtension ::= SEQUENCE {
	
	
	

	              nonCriticalExtension ::= SEQUENCE {
	
	
	

	                nonCriticalExtension ::= SEQUENCE {
	
	
	

	                  nonCriticalExtension ::= SEQUENCE {
	
	
	

	                    nonCriticalExtension ::= SEQUENCE {
	
	
	

	                      nonCriticalExtension ::= SEQUENCE {
	
	
	

	                        nr-Config-r15 CHOICE {
	
	
	

	                          setup SEQUENCE {
	
	
	

	                            nr-SecondaryCellGroupConfig-r15
	OCTET STRING including the RRCReconfiguration message and the IE secondaryCellGroup.
	
	

	                          }
	
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.5.3.3.3-2: RRCReconfiguration (Table 7.1.1.5.3.3.3-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-3

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.5.3.3.3-3: CellGroupConfig (Table 7.1.1.5.3.3.3-2)
	Derivation Path: 38.508-1 [4], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	cellGroupConfig ::= SEQUENCE {
	
	
	

	  cellGroupId
	[value]
	
	

	  mac-CellGroupConfig SEQUENCE {
	
	
	

	    drx-Config CHOICE {
	
	
	

	      setup SEQUENCE {
	
	
	

	        drx-onDurationTimer
	ms20
	
	

	        drx-InactivityTimer
	ms6
	
	

	        drx-LongCycleStartOffset CHOICE {
	
	
	

	          ms640
	4
	
	

	        }
	
	
	

	        shortDRX SEQUENCE {
	
	
	

	          drx-ShortCycle
	ms64
	
	

	          drx-ShortCycleTimer
	4
	
	

	        }
	
	
	

	        drx-SlotOffset
	ms0
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



<END of changes>



