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7.1.1.12 
UE power saving

7.1.1.12.1 
Cross-slot scheduling / DCI 1_1
7.1.1.12.1.1
Test Purpose (TP)
(1)

with { UE in RRC_CONNECTED state with minimumSchedulingOffsetK0 is configured in the active DL BWP }

ensure that {
  when { UE receives DCI format 1_1 without the field of minimum applicable scheduling offset indicator }

    then { UE applies the default value configured by minimumSchedulingOffsetK0 and decodes the corresponding PDSCH in the correct slot }

(2)

with { UE in RRC_CONNECTED state with minimumSchedulingOffsetK0 is configured in the active DL BWP }

ensure that {

  when { UE receives DCI format 1_1 with the value of minimum applicable scheduling offset indicator is 1 }

    then { UE applies the second value configured by minimumSchedulingOffsetK0 and decodes the corresponding PDSCH in the correct slot }

            }
7.1.1.12.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212, clause 7.3.1.2.2, TS 38.214, clause 5.1.2.1 and 5.3.1. Unless otherwise stated these are Rel-15 requirements.

[TS 38.212, clause 7.3.1.2.2]
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 

…
-
Minimum applicable scheduling offset indicator – 0 or 1 bit 

-
0 bit if higher layer parameter minimumSchedulingOffsetK0 is not configured;

-
1 bit if higher layer parameter minimumSchedulingOffsetK0 is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 

…
Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffsetK0 is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffsetK2 is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffsetK0 for the active DL BWP
	The first value configured by minimumSchedulingOffsetK2 for the active UL BWP

	1
	The second value configured by minimumSchedulingOffsetK0 for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffsetK2 for the active UL BWP if the second value is configured; 0 otherwise


[TS 38.214, clause 5.1.2.1]
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on ['Minimum applicable scheduling offset indicator'] value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.
[TS 38.214, clause 5.3.1]
When the UE is scheduled with DCI format 0_1 or 1_1 with a ['Minimum applicable scheduling offset indicator'] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. The UE does not expect to be scheduled with DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field indicating another change to the applied K0min or K2min for the same active BWP before slot n+X of the scheduling cell.
When the DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, [image: image2.png]


where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 

When the DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.

Table 5.3.1-1: Definition of Zµ
	µ
	Zµ

	0
	1

	1
	1

	2
	2

	3
	2


7.1.1.12.1.3
Test description
7.1.1.12.1.3.1
Pre-test conditions
Same Pre-test conditions as in clause 7.1.1.0 except that set to return no data in uplink.
 7.1.1.12.1.3.2
Test procedure sequence

Table 7.1.1.12.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits an RRCReconfiguration message to configure specific scheduling offset parameters. (Note 3)
	<--
	
	
	

	2
	The UE transmits an RRCReconfigurationComplete. (Note 4)
	-->
	
	
	

	3
	The SS transmits the DCI 1-1 at the first symbol of slot n1 on the PDCCH without the field of minimum applicable scheduling offset indicator.
	<--
	(PDCCH (DCI 1-1))
	
	

	4
	The SS indicates the transmission of a DL MAC PDU in the slot which is X1 slots after n1 slot on the PDSCH. (Note 1)
	<--
	MAC PDU
	
	

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

	6
	The SS transmits a DCI 1-1 at the first symbol of slot n2 on the PDCCH with the value of minimum applicable scheduling offset indicator is 1.
	<--
	(PDCCH (DCI 1-1))
	
	

	7
	The SS indicates the transmission a DL MAC PDU in the slot which is X2 slots after n2 slot on the PDSCH. (Note 2)
	<--
	MAC PDU
	
	

	8
	Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 7?
	-->
	HARQ ACK
	2
	P

	Note 1:
X1 is the first value configured by minimumSchedulingOffsetK0-r16.

Note 2:
X2 is the second value configured by minimumSchedulingOffsetK0-r16.
Note 3:
For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using condition EN-DC_EmbedNR_RRCRecon.

Note 4:
For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.


7.1.1.12.1.3.3
Specific message contents

Table 7.1.1.12.1.3.3-1: RRCReconfiguration (step 1)

	Derivation Path: TS 38.508-1 [6], Table 4.6.1-13 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	
	EN-DC

	      nonCriticalExtension := SEQUENCE {}
	Not present
	
	EN-DC

	      nonCriticalExtension SEQUENCE {
	
	
	NR

	        masterCellGroup
	CellGroupConfig
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.12.1.3.3-2: CellGroupConfig (Table 7.1.1.12.1.3.3-1: RRCReconfiguration)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated
	ServingCellConfig
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.12.1.3.3-3: ServingCellConfig (Table 7.1.1.12.1.3.3-2: CellGroupConfig)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialDownlinkBWP
	BWP-DownlinkDedicated
	
	

	    }
	
	
	

	}
	
	
	


Table 7.1.1.12.1.3.3-4: BWP-DownlinkDedicated (Table 7.1.1.12.1.3.3-3: ServingCellConfig)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-11

	Information Element
	Value/remark
	Comment
	Condition

	BWP-DownlinkDedicated ::= SEQUENCE {
	
	
	

	  pdsch-Config CHOICE {
	
	
	

	    setup 
	PDSCH-Config
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.12.1.3.3-5: PDSCH-Config (Table 7.1.1.12.1.3.3-4: BWP-DownlinkDedicated)
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  minimumSchedulingOffsetK0-r16 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      maxK0-SchedulingOffset-r16 [1]
	5
	
	

	      maxK0-SchedulingOffset-r16 [2]
	15
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


