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[Start of change]
8.1.5.13.1	RRC SDT/CG based SDT/Success
8.1.5.13.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 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 and at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB }
    then { UE shall initiate CG based SDT procedure and starts RRC Resume procedure and UE is successfully able to sedn and receive SDT data}
            }

(2)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 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 }
then { UE shall not initiate CG based SDT procedure and starts normal RRC Resume procedure }

(3)
with { UE in NR RRC_INACTIVE state and SDT-CG-Config-r17 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 and at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is not available }
then { UE shall not initiate CG based SDT procedure and starts normal RRC Resume procedure }

8.1.5.13.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.1.1, 5.3.8.3, 5.3.13.1, 5.3.13.1b, 5.3.13.2 and 5.3.13.3. Unless otherwise stated these are Rel-17 requirements.
[TS 38.331 clause 5.3.1.1]
Upon initiating the resume procedure for SDT, AS security (both ciphering and integrity protection) is re-activated for SRB2 (if configured for SDT) and for SRB1. In addition, AS security is also re-activated (if security is configured) for all the DRBs configured for SDT. Further, the PDCP entities of SRB1 and PDCP entities of the radio bearers configured for SDT are re-established and resumed whilst the UE remains in RRC_INACTIVE state. Transmission and reception of data and/or signalling messages over radio bearers configured for SDT can happen whilst the UE is in RRC_INACTIVE state and SDT procedure is ongoing.
In response to a request to resume the RRC connection or in response to a resume procedure initiated for SDT, the network may resume the suspended RRC connection and send UE to RRC_CONNECTED, or reject the request to resume and send UE to RRC_INACTIVE (with a wait timer), or directly re-suspend the RRC connection and send UE to RRC_INACTIVE, or directly release the RRC connection and send UE to RRC_IDLE, or instruct the UE to initiate NAS level recovery (in this case the network sends an RRC setup message).
[TS 38.331 clause 5.3.8.3]
1>	if the RRCRelease includes suspendConfig:
2>	reset MAC and release the default MAC Cell Group configuration, if any;
2>	apply the received suspendConfig except the received nextHopChainingCount;
2>	if the sdt-Config is configured:
3>	for each of the DRB in the sdt-DRB-List:
4>	consider the DRB to be configured for SDT;
3>	if sdt-SRB2-Indication is configured:
4>	consider the SRB2 to be configured for SDT;
3>	for each RLC bearer that is not suspended:
4>	re-establish the RLC entity as specified in TS 38.322 [4];
3>	for SRB2 (if it is resumed) and for SRB1:
4>	trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
3>	if sdt-MAC-PHY-CG-Config is configured:
4>	configure the PCell with the configured grant resources for SDT and instruct the MAC entity to start the cg-SDT-TimeAlignmentTimer;
…
2>	re-establish RLC entities for SRB1;
2>	if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:
3>	stop the timer T319 if running;
3>	in the stored UE Inactive AS context:
4>	replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;
4>	replace the nextHopChainingCount with the value of nextHopChainingCount received in the RRCRelease message;
4>	replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;
4>	if the suspendConfig contains the sl-UEIdentityRemote (i.e. the UE is a L2 U2N Remote UE):
…
4> else:
5>	replace the C-RNTI with the C-RNTI used in the cell (see TS 38.321 [3]) the UE has received the RRCRelease message;
5>	replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;
3>	replace the nextHopChainingCount with the value associated with the current KgNB;
3>	stop the timer T319a if running and consider SDT procedure is not ongoing;
2>	else:
3>	store in the UE Inactive AS Context the nextHopChainingCount received in the RRCRelease message, the current KgNB and KRRCint keys, the ROHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules, the application layer measurement configuration, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:
-	parameters within ReconfigurationWithSync of the PCell;
-	parameters within ReconfigurationWithSync of the NR PSCell, if configured;
-	parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
-	servingCellConfigCommonSIB;
..
3>	store any previously or subsequently received application layer measurement reports for which no segment, or full message, has been submitted to lower layers for transmission;
NOTE 2:	NR sidelink communication/discovery related configurations and logged measurement configuration are not stored as UE Inactive AS Context, when UE enters RRC_INACTIVE.
2>	suspend all SRB(s) and DRB(s) and multicast MRB(s), except SRB0 and broadcast MRBs;
2>	indicate PDCP suspend to lower layers of all DRBs and multicast MRBs;
2>	release the SRAP entity, if configured;
…
2>	indicate the suspension of the RRC connection to upper layers;
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
…
[TS 38.331 clause 5.3.13.1]
The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s), DRB(s) and multicast MRB(s) or perform an RNA update. This procedure is also used to initiate SDT in RRC_INACTIVE.
[TS 38.331 clause 5.3.13.1b]
A UE in RRC_INACTIVE initiates the resume procedure for SDT when all of the following conditions are fulfilled:
1>	the upper layers request resumption of RRC connection; and
1>	SIB1 includes sdt-ConfigCommon; and
1>	sdt-Config is configured; and
1>	all the pending data in UL is mapped to the radio bearers configured for SDT; and
1>	lower layers indicate that conditions for initiating SDT as specified in TS 38.321 [3] are fulfilled.
NOTE:	How the UE determines that all pending data in UL is mapped to radio bearers configured for SDT is left to UE implementation.
[TS 38.331 clause 5.3.13.2]
The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, for NR sidelink communication/discovery/V2X sidelink communication as specified in clause 5.3.13.1a) requests the resume of a suspended RRC connection or requests the resume for initiating SDT as specified in clause 5.3.13.1b.
…
1>	if sdt-MAC-PHY-CG-Config is configured:
2>	if the resume procedure is initiated in a cell that is different to the PCell in which the UE received the stored sdt-MAC-PHY-CG-Config:
3>	release the stored sdt-MAC-PHY-CG-Config;
3>	instruct the MAC entity to stop the cg-SDT-TimeAlignmentTimer, if it is running;
1>	if conditions for initiating SDT in accordance with 5.3.13.1b are fulfilled:
2>	consider the resume procedure is initiated for SDT;
2>	start timer T319a when the lower layers first transmit the CCCH message;
2>	consider SDT procedure is ongoing;
1> else:
2>	start timer T319;
2>	instruct the MAC entity to stop the cg-SDT-TimeAlignmentTimer, if it is running;
…
[TS 38.331 clause 5.3.13.3]
1>	if the resume procedure is initiated for SDT:
2>	for each radio bearer that is configured for SDT and for SRB1:
3>	restore the RLC-BearerConfig associated with the RLC bearers of masterCellGroup and pdcp-Config from the UE Inactive AS context;
…
3>	re-establish PDCP entity for the radio bearer that is configured for SDT without triggering PDCP status report;
2>	resume all the radio bearers that are configured for SDT;
1. submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.
8.1.5.13.1.3	Test description
8.1.5.13.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1
-	System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cell.
UE:
-	None.
Preamble:
-	The UE is in 5GS state 3N-A according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3 and Test Loop Function (On) with UE test loop mode B is established.
8.1.5.13.1.3.2	Test procedure sequence
Table 8.1.5.13.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends one IP Packet to the UE. The IP Packet is less than sdt-DataVolumeThreshold. (Note 1)
	-
	-
	-
	-

	2
	The SS transmits an RRCRelease message including SDT-CG-Config-r17 in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	3
	Check: Does the UE transmit an RRCResumeRequest message and the loop backed IP Packet received in step 1 in a CG PUSCH occasion?
	-->
	NR RRC: RRCResumeRequest
	1
	P

	4
	The SS sends one IP Packet to the UE. The IP Packet is less than sdt-DataVolumeThreshold. (Note 1)
	-
	-
	-
	-

	5
	The UE loop backs the IP packet received in step 4 in a CG PUSCH occasion.
	-
	-
	1
	P

	6
	The SS transmits an RRCRelease message.
	<--
	NR RRC: RRCRelease
	-
	-

	7-14
	The test steps 1 to 8 of generic test procedure in TS 38.508-1 [4] Table 4.5.4.2-3 are performed on NR Cell 1.
	-
	-
	-
	-

	15
	The SS transmits an OPEN UE TEST LOOP message. 
	<--
	NR RRC: DLInformationTransfer
TC: OPEN UE TEST LOOP
	-
	-

	16
	The UE transmits an OPEN UE TEST LOOP COMPLETE message.
	-->
	NR RRC: ULInformationTransfer
TC: OPEN UE TEST LOOP COMPLETE
	-
	-

	17
	The SS transmits a CLOSE UE TEST LOOP message. 
	<--
	NR RRC: DLInformationTransfer
TC: CLOSE UE TEST LOOP
	-
	-

	18
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message.
	-->
	NR RRC: ULInformationTransfer
TC: CLOSE UE TEST LOOP COMPLETE
	-
	-

	19
	The SS sends one IP Packet to the UE. The IP Packet is greater than sdt-DataVolumeThreshold. (Note 2)
	-
	-
	-
	-

	20
	The SS transmits an RRCRelease message including SDT-CG-Config-r17 in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	21
	Check: Does the UE transmit an RRCResumeRequest message based on random access?
	-->
	NR RRC: RRCResumeRequest
	2
	P

	22
	The SS transmits an RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	23
	The UE transmits an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	24
	The UE loop backs the IP packet received in step 197.
	-
	-
	2
	P

	25
	The SS transmits an OPEN UE TEST LOOP message. 
	<--
	NR RRC: DLInformationTransfer
TC: OPEN UE TEST LOOP
	-
	-

	26
	The UE transmits an OPEN UE TEST LOOP COMPLETE message.
	-->
	NR RRC: ULInformationTransfer
TC: OPEN UE TEST LOOP COMPLETE
	-
	-

	27
	The SS transmits a CLOSE UE TEST LOOP message. 
	<--
	NR RRC: DLInformationTransfer
TC: CLOSE UE TEST LOOP
	-
	-

	28
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message.
	-->
	NR RRC: ULInformationTransfer
TC: CLOSE UE TEST LOOP COMPLETE
	-
	-

	29
	The SS sends one IP Packet to the UE. The IP Packet is less than sdt-DataVolumeThreshold. (Note 1)
	-
	-
	-
	-

	30
	The SS transmits an RRCRelease message including SDT-CG-Config-r17 in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	31
	Check: Does the UE transmit an RRCResumeRequest message based on random access?
	-->
	NR RRC: RRCResumeRequest
	3
	P

	32
	The SS transmits an RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	33
	The UE transmits an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	34
	The UE loop backs the IP packet received in step 27.
	-
	-
	3
	P

	Note 1:	RLC PDU for IP packet is 97 bytes (RLC SDU is 94 bytes for 3 bytes RLC header and 95 bytes for 2 bytes RLC header) and sdt-DataVolumeThreshold is 100 bytes. Therefore the size of RLC SDU is less than the sdt-DataVolumeThreshold.
Note 2:	RLC PDU for IP packet is 104 bytes (RLC SDU is 101 bytes for 3 bytes RLC header and 102 bytes for 2 bytes RLC header) and sdt-DataVolumeThreshold is 100 bytes. Therefore the size of RLC SDU is greater than the sdt-DataVolumeThreshold.
Note 3:	The modification period, expressed in number of radio frames = modificationPeriodCoeff * defaultPagingCycle.



8.1.5.13.1.3.3	Specific message contents
Table 8.1.5.13.1.3.3-1: CLOSE UE TEST LOOP (Preamble and all steps, Table 8.1.5.13.1.3.2-1)
	Derivation path: 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 0010'B
	2 seconds
	



Table 8.1.5.13.1.3.3-2: SIB1 (Preamble and all steps, Table 8.1.5.13.1.3.2-1)
	Derivation Path: TS 38.508-1 [4] table 4.6.1-28

	Information Element
	Value/Remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        sdt-ConfigCommon-r17 SEQUENCE {
	
	
	

	          sdt-RSRP-Threshold-r17
	60
	(IE value – 156) dBm = - 96 dBm
	

	          sdt-LogicalChannelSR-DelayTimer-r17
	Not present
	
	

	          sdt-DataVolumeThreshold-r17
	byte100
	
	

	          t319a-r17
	ms4000
	
	

	        }
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	



Table 8.1.5.13.1.3.3-3: RRCRelease (steps 2, 20 and 30, Table 8.1.5.13.1.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-16 with condition NR_RRC_INACTIVE and SDT

	Information Element
	Value/Remark
	Comment
	Condition

	RRCRelease ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcRelease SEQUENCE {
	
	
	

	      suspendConfig SEQUENCE {
	
	
	

	        sdt-Config-r17 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            sdt-MAC-PHY-CG-Config-r17 CHOICE {
	
	
	

	              setup SEQUENCE {
	
	
	

	                cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	                  setup SEQUENCE {
	
	
	

	                    pusch-Config-r17 CHOICE {
	
	
	

	                      setup
	PUSCH-Config
	
	

	                    }
	
	
	

	                    configuredGrantConfigToAddModList-r17 SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig {
	
	
	

	                      ConfiguredGrantConfig[1]
	ConfiguredGrantConfig
	Table 8.1.5.13.1.3.3-4
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	                cg-SDT-ConfigInitialBWP-SUL-r17
	Not present
	
	

	                cg-SDT-ConfigInitialBWP-DL-r17 CHOICE {
	Not present
	
	

	                  setup SEQUENCE {
	
	
	

	                    pdcch-Config-r17 CHOICE {
	
	
	

	                      setup
	PDCCH-Config
	
	

	                    }
	
	
	

	                    pdsch-Config-r17 CHOICE {
	
	
	

	                      setup
	PDSCH-Config
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	                cg-SDT-TimeAlignmentTimer-r17
	ms5120
	TimeAlignmentTimer(5.12s) is larger than IP PDU delay timer(2s) for Loop mode B.
	

	                cg-SDT-RSRP-ThresholdSSB-r17
	60
	(IE value – 156) dBm = - 96 dBm
	Step 2,18

	
	76
	(IE value – 156) dBm = - 80 dBm
	Step 28

	[bookmark: _Hlk95905177]                cg-SDT-TA-ValiditationConfig-r17 CHOICE {
	
	
	

	setup SEQUENCE {
	
	
	

	cg-SDT-RSRP-ChangeThreshold-r17
	dB10
	
	

	                  }
	
	
	

	               }
	
	
	

	                cg-SDT-CS-RNTI-r17
	Not present
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	



Table 8.1.5.13.1.3.3-4: ConfiguredGrantConfig (Table 8.1.5.13.1.3.3-3)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-26, condition CG_Config_Type1

	Information Element
	Value/Remark
	Comment
	Condition

	ConfiguredGrantConfig ::= SEQUENCE {
	
	
	

	  rrc-ConfiguredUplinkGrant SEQUENCE{
	
	
	

	    frequencyDomainAllocation
	BIT STRING (SIZE(18)
	Equals to
NBWPsize * (NBWPsize – LRB + 1) + (NBWPsize -1 - RBstart), where
LRB = 24 PRB,
RBstart = 0,
NBWPsize is the size [PRBs] of the carrier bandwidth and contained in TS.38.508-1 [4] clause 6.2.3.1
	SCS15 AND CBW5, SCS30 AND CBW10

	 
	BIT STRING (SIZE(18)
	Equal to
NBWPsize * (LRB-1) + RBstart), where
LRB = 24 PRB,
RBstart = 0,
NBWPsize is the size [PRBs] of the carrier bandwidth and contained in TS.38.508-1 [4] clause 6.2.3.1
	

	    dmrs-SeqInitialization
	0
	
	

	    mcsAndTBS
	0
	
	

	  }
	
	
	

	}
	
	
	

	Note:	Configured UL grant for CG-SDT is 888 bits (LRBs & IMCS as per 38.523-3[3] annex B) is chosen to enable UE to transmit RRCResumeRequest and Loop backed RLC PDU in a MAC PDU ( 97 bytes for Loop backed RLC PDU + 2 bytes for MAC Sub Header + 6 bytes for RRCResumeRequest message + 2 bytes for MAC Sub Header + 4 bytes for BSR and Padding )



Table 8.1.5.13.1.3.3-5: RRCResumeRequest (steps 3, 21 and 31, Table 8.1.5.13.1.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	RRCResumeRequest ::= SEQUENCE {
	
	
	

	  rrcResumeRequest SEQUENCE {
	
	
	

	    resumeCause
	mo-data
	
	

	  }
	
	
	

	}
	
	
	



