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7.1.1.13.2	RA Based SDT / 4-step RACH / Successful
7.1.1.13.2.1	Test Purpose (TP)
(1)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 is not configured and Random Access resources for RA-SDT is configured }
ensure that {
  when { UE has small data to transmit and the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold and RSRP is above the configured sdt-RSRP-Threshold }
    then { UE shall initiate 4-step RA based SDT procedure }
            }

(2)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 is not configured and Random Access resources for RA-SDT is configured }
ensure that {
  when { UE has small data to transmit and the data volume of the pending UL data across all RBs configured for SDT is greater than sdt-DataVolumeThreshold and RSRP is above the configured sdt-RSRP-Threshold }
    then { UE shall not initiate RA based SDT procedure and starts normal RRC Resume procedure }
            }

[bookmark: _Hlk158629683](3)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 is configured and Random Access resources for RA-SDT is configured }
ensure that {
  when { UE initiates RA based SDT procedure }
    then { UE is successfully able to send and receive subsequent SDT data }
            }

(4)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 is not configured and Random Access resources for RA-SDT is configured }
ensure that {
  when { UE has small data to transmit and the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold and RSRP is below the configured sdt-RSRP-Threshold }
    then { UE shall not initiate RA based SDT procedure and starts normal RRC Resume procedure }
            }

7.1.1.13.2.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.321, clause 5.1.1b, 5.1.1c, 5.4.4 and 5.27. Unless otherwise stated these are Rel-17 requirements.
[TS 38.321, clause 5.1.1b]
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with MSG3 repetition indication:
2>	assume MSG3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume MSG3 repetition is not applicable for the current Random Access procedure.
NOTE 1:	Void.
1>	if contention-free Random Access Resources have not been provided for this Random Access procedure and one or more of the features including RedCap and/or a specific NSAG(s) and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
NOTE 2: The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of specific NSAG(s) is determined by upper layers when the Random Access procedure is initiated. The applicability of RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
2>	if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):
3>	select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.
2>	else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:
3>	select this set of Random Access resources for this Random Access procedure.
2>	else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):
3>	select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.
[TS 38.321, clause 5.1.1c]
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if redCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
1>	if smallData is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for RA-SDT.
1>	if NSAG-List is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for any one of the NSAG-ID(s) in the NSAG-List.
1>	if msg3-Repetitions is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if Msg3 repetition is not applicable.
1>	if a set of Random Access resources is not configured with FeatureCombination:
2>	consider the set of Random Access resources to not associated with any feature.
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if RedCap indication is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap indication is not applicable.
1>	if SDT indication is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for SDT.
1>	if NSAG indication is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for the corresponding NSAG indication.
1>	if MSG3 repetition indication is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if MSG3 repetition is not applicable.
1>	if a set of Random Access resources is not configured with any of the RedCap or SDT or NSAG(s) or MSG3 repetition indications:
2>	consider the set of Random Access resources to not associated with any feature indication.
[TS 38.321, clause 5.27]
The MAC entity may be configured by RRC with SDT and the SDT procedure may be initiated by RRC layer. The SDT procedure can be performed either by Random Access procedure with 2-step RA type or 4-step RA type (i.e., RA-SDT) or by configured grant Type 1 (i.e., CG-SDT).
…
If RA-SDT is selected above and after the Random Access procedure is successfully completed (see clause 5.1.6), the UE monitors PDCCH addressed to C-RNTI received in random access response until the RA-SDT procedure is terminated. If CG-SDT is selected above and after the initial transmission for CG-SDT is performed, the UE monitors PDCCH addressed to C-RNTI as stored in UE Inactive AS context as specified in TS 38.331 [5] and CS-RNTI until the CG-SDT procedure is terminated.
7.1.1.13.2.3	Test description
7.1.1.13.2.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1.
UE:
-	None.
Preamble:
-	The UE is in state 3N-A and Test Mode Activated according to TS 38.508-1 [4] Table 4.4A.2-3 with UE test loop mode B is established IP PDU delay set to 6 seconds. IF pc_logicalChannelSR_DelayTimer the DRB is configured for SDT operation according to Table 7.1.1.13.2.3.1-1.
Table 7.1.1.13.2.3.1-1: Logical Channel Configuration Settings
	Parameter
	SDT DRB

	logicalChannelSR-DelayTimerApplied
	True

	logicalChannelSR-DelayTimer
	sf512



7.1.1.13.2.3.2	Test procedure sequence
Table 7.1.1.13.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits a downlink assignment including the C-RNTI assigned to the UE
	<--
	(PDCCH (C-RNTI))
	-
	-

	2
	SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU on the DRB configured with SDT ( SDT Data > sdt-DataVolumeThreshold).
	<--
	MAC PDU
	-
	-

	3                                           
	The SS transmits an RRCRelease message including both full-RNTI and short-RNTI sdt-Config-r17 in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	54
	Check: Does the UE transmit a preamble on PRACH using a preamble outside of the SmallData FeatureCombinationPreambles?
	-->
	PRACH Preamble
	-2
	-P

	65
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 5, including TC-RNTI and not including Back off Indicator subheader.
	<--
	Random Access Response
	-
	-

	76
	Check: Does the UE transmit a MAC PDU containing an RRCResumeRequest message?
	-->
	MAC PDU (
NR RRC: RRCResumeRequest)
	2
	P

	87
	The SS schedules PDCCH transmission addressed to TC-RNTI to transmit a valid MAC PDU containing ‘UE Contention Resolution Identity’ MAC control element with matched ‘Contention Resolution Identity’.
	<--
	MAC PDU
(UE Contention Resolution Identity MAC CE)
	-
	-

	98
	The SS transmits a RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	-
	EXCEPTIONxception: Steps 10 9 and 11 10 can happen in any order
	-
	-
	-
	-

	109
	The UE transmits a RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	1110
	Check: Does the UE transmit a MAC PDU containing Loop backed PDU?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	2
	P

	1211
	The SS transmits an OPEN UE TEST LOOP message. 
	<--
	TC: OPEN UE TEST LOOP
	-
	-

	1312
	The UE transmits an OPEN UE TEST LOOP COMPLETE message.
	-->
	TC: OPEN UE TEST LOOP COMPLETE
	-
	-

	1413
	SS transmits a CLOSE UE TEST LOOP message.
	<--
	TC: CLOSE UE TEST LOOP
	-
	-

	1514
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message.
	-->
	TC: CLOSE UE TEST LOOP COMPLETE
	-
	-

	1615
	SS transmits a downlink assignment including the C-RNTI assigned to the UE
	<--
	(PDCCH (C-RNTI))
	-
	-

	1716
	SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU on the DRB configured with SDT( SDT Data < sdt-DataVolumeThreshold)..
	<--
	MAC PDU
	-
	-

	1817
	The SS transmits a RRCRelease message including both fulI-RNTI and short-RNTI sdt-Config-r17 in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	1918
	Check: Does the UE transmit a preamble on PRACH using a preamble in the SmallData FeatureCombinationPreambles?
	-->
	PRACH Preamble
	-1
	-P

	2019
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 19, including TC-RNTI and not including Back off Indicator subheader.
	<--
	Random Access Response
	-
	-

	2120
	Check: Does the UE transmit a MAC PDU containing an RRCResumeRequest message and RLC PDU on DRB with SDT configured?
	-->
	MAC PDU (
NR RRC: RRCResumeRequest, RLC PDU on DRB with SDT configured)
	1
	P

	2221
	The SS schedules PDCCH transmission addressed to TC-RNTI to transmit a valid MAC PDU containing ‘UE Contention Resolution Identity’ MAC control element with matched ‘Contention Resolution Identity’.
	<--
	MAC PDU
(UE Contention Resolution Identity MAC CE)
	-
	-

	-
	EXCEPTION: Steps 22a1-22a3 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if pc_logicalChannelSR_DelayTimer is configured
	-
	-
	-
	-

	22a1
	IF pc_logicalChannelSR_DelayTimer THEN SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU on the DRB configured with SDT (SDT Data <= sdt-DataVolumeThreshold).
	<--
	MAC PDU
	
	

	22a2
	SS transmits an UL Grant, allowing the UE to return the RLC SDU as received in step 22a1, on PDCCH with the C-RNTI assigned to the UE.
	<--
	(UL Grant (C-RNTI))
	-
	-

	22a3
	Check: Does the UE transmit a MAC PDU including one RLC SDU?
	-->
	MAC PDU
	3
	P

	22A23
	The SS transmits an RRCResume message to bring UE to RRC_CONNECTEDonnected State.
	<--
	NR RRC: RRCResume
	-
	-

	22B24
	The UE transmits an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	2325
	The SS changes the parameter ‘sdt-RSRP-Threshold-r17’ in SIB1 of NR Cell 1 to 76 and starts broadcasting updated SIB1.
Note: This value should result in meeting condition ‘RSRP is below the configured sdt-RSRP-Threshold’
	-
	-
	-
	-

	2426
	The SS transmits an OPEN UE TEST LOOP message. 
	<--
	TC: OPEN UE TEST LOOP
	-
	-

	2527
	The UE transmits an OPEN UE TEST LOOP COMPLETE message.
	-->
	TC: OPEN UE TEST LOOP COMPLETE
	-
	-

	2628
	SS transmits a CLOSE UE TEST LOOP message.
	<--
	TC: CLOSE UE TEST LOOP
	-
	-

	2729
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message.
	-->
	TC: CLOSE UE TEST LOOP COMPLETE
	-
	-

	2830
	SS transmits a downlink assignment including the C-RNTI assigned to the UE
	<--
	(PDCCH (C-RNTI))
	-
	-

	2931
	SS transmits in the indicated downlink assignment a RLC PDU in a MAC PDU on the DRB configured with SDT (SDT Data > sdt-DataVolumeThreshold).
	<--
	MAC PDU
	-
	-

	3032
	The SS transmits a RRCRelease message including sdt-Config-r17both fulI-RNTI and short-RNTI  in suspendConfig. 
	<--
	NR RRC: RRCRelease
	-
	-

	3133
	The UE transmits a preamble on PRACH?
	-->
	PRACH Preamble
	-
	-

	3234
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 5, including TC-RNTI and not including Back off Indicator subheader.
	<--
	Random Access Response
	-
	-

	3335
	Check: Does the UE transmit a MAC PDU containing an RRCResumeRequest message?
	-->
	MAC PDU (
NR RRC: RRCResumeRequest)
	4
	P

	3436
	The SS schedules PDCCH transmission addressed to TC-RNTI to transmit a valid MAC PDU containing ‘UE Contention Resolution Identity’ MAC control element with matched ‘Contention Resolution Identity’.
	<--
	MAC PDU
(UE Contention Resolution Identity MAC CE)
	-
	-

	3537
	The SS transmits a RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	36-
	EXCEPTIONxception: Steps 10 41 and 1142 can happen in any order
	-
	-
	-
	-

	3738
	The UE transmits a RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	3839
	Check: Does the UE transmit a MAC PDU containing Loop backed PDU?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	2
	P

	3940
	The SS transmits a RRCRelease message 
	<--
	NR RRC: RRCRelease
	-
	-



7.1.1.13.2.3.3	Specific message contents
Table 7.1.1.13.2.3.3-1: CLOSE UE TEST LOOP (Steps 1413, 28 and Preamble preamble Table 7.1.1.13.2.3.2-1 )
	Derivation Path: TS 36.508-1 [7] table 4.7A-3 condition UE test loop mode B

	Information Element
	Value/Remark
	Comment
	Condition

	UE test loop mode B LB setup
	
	
	

	  IP PDU delay
	'0000 0110'B
	6 seconds
	



Table 7.1.1.13.2.3.3-2: SIB 1 (preamble and all steps 25, Table 7.1.1.13.2.3.2-1)
	Derivation path: TS 38.508-1 [4] Table 4.6.1-28 with Ccondition SDT

	Information Element
	Value/Remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon
	ServingCellConfigCommon
	Table 7.1.1.13.2.3.3-3
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        sdt-ConfigCommon-r17 SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	          sdt-RSRP-Threshold-r17
	66 (-90dBm)
	
	Preamble

	
	76 (-80dBm)
	
	Step 23

	          sdt-LogicalChannelSR-DelayTimer-r17
	sf512
	
	

	          sdt-DataVolumeThreshold-r17
	byte32
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-3: ServingCellConfigCommon (7.1.1.13.2.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  downlinkConfigCommon
	DownlinkConfigCommon
	Table 7.1.1.13.2.3.3-7
	

	  uplinkConfigCommon SEQUENCE {
	
	
	

	    initialUplinkBWP
	BWP-UplinkCommon
	Table 7.1.1.13.2.3.3-4
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-4: BWP-UplinkCommon (Table 7.1.1.13.2.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-14
	
	
	

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	  AdditionalRACH-ConfigList-r17 SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17SEQUENCE {
	1 entry
	
	

	    AdditionalRACH-Config-r17[1] SEQUENCE {
	
	Entry 1
	

	      rach-ConfigCommon-r17
	RACH-ConfigCommon
	Table 7.1.1.13.2.3.3-5
	

	      msgA-ConfigCommon-r17
	Not present
	
	

	    )
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-5: RACH-ConfigCommon (Table 7.1.1.13.2.3.3-4)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  featureCombinationPreamblesList-r17 SEQUENCE {
	
	
	

	    FeatureCombinationPreambles-r17
	FeatureCombinationPreambles
	Table 7.1.1.13.2.3.3-6
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-6: FeatureCombinationPreambles (Table 7.1.1.13.2.3.3-5)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-56E

	Information Element
	Value/remark
	Comment
	Condition

	FeatureCombinationPreambles-r17 ::= SEQUENCE {
	
	
	

	   featureCombination-r17 ::= SEQUENCE {
	
	
	

	      smallData-r17
	true
	
	

	    }
	
	
	

	   startPreambleForThisPartition-r17
	8
	Randomly selected
	

	   numberOfPreamblesPerSSB-ForThisPartition-r17
	12
	
	

	   ssb-SharedRO-MaskIndex-r17
	Not present
	
	

	    groupBconfigured-r17 
	Not present
	
	

	   separateMsgA-PUSCH-Config-r17
	Not present
	
	

	   msgA-RSRP-Threshold-r17
	Not present
	
	

	   rsrp-ThresholdSSB-r17
	Not present
	
	

	   deltaPreamble-r17
	Not present
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-7: DownlinkConfigCommon
	Derivation Path: TS 38.508-1 [4] table 4.6.3-52

	Information Element
	Value/remark
	Comment
	Condition

	DownlinkConfigCommon ::= SEQUENCE {
	
	
	

	  initialDownlinkBWP
	BWP-DownlinkCommon
	Table 7.1.1.13.2.3.3-8
	

	}
	
	
	


[bookmark: _CRTable4_6_310]
Table 7.1.1.13.2.3.3-8: BWP-DownlinkCommon
	Derivation Path: TS 38.508-1 [4] table 4.6.3-10

	Information Element
	Value/remark
	Comment
	Condition

	BWP-DownlinkCommon ::= SEQUENCE {
	
	
	

	  pdcch-ConfigCommon CHOICE {
	
	
	

	    setup
	PDCCH-ConfigCommon with condition SDT
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.13.2.3.3-9: RRCRelease (Steps 3, 17 and 32 Table 7.1.1.13.2.3.2-1 )
	Derivation Path: TS 38.508-1 [4] table 4.6.1-16 with condition NR_RRC_INACTIVE and SDT

	RRCRelease ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcRelease SEQUENCE {
	
	
	

	      suspendConfig SEQUENCE {
	
	
	

	            sdt-DRB-List-r17 SEQUENCE (SIZE (0..maxDRB)) OF DRB-Identity {
	1 entry
	
	

	              DRB-Identity[1]
	DRB-Identity using condition DRBj
	Entry 1
j is the ID of the DRB established during the preamble which is allocated according to internal TTCN mapping
	

	            }


	
	
	

	            sdt-SRB2-Indication-r17
	Not present
	
	

	            sdt-MAC-PHY-CG-Config-r17
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	  }
	
	
	

	}
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