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7.1.1.1.18	Random access procedure / Msg3 repetition indication / Random access resources selection
7.1.1.1.18.1	Test Purpose (TP)
(1)
with { UE in RRC_IDLE state and supporting MSG3 repetition }
ensure that {
  when { UE is configured with both sets of Random Access resources with and without MSG3 repetition indication AND the RSRP of the downlink pathloss reference is less than the configured threshold }
    then { UE requests MSG3 repetition via separate RACH resources and performs MSG3 repetition for MSG3 initial transmission and retransmission as per network indication }
            }

(2)
with { UE in RRC_IDLE state and supporting MSG3 repetition }
ensure that {
  when { UE is configured with both sets of Random Access resources with and without MSG3 repetition indication AND the RSRP of the downlink pathloss reference is higher than the configured threshold }
    then { UE does not request MSG3 repetition }
            }

(3)
with { UE in RRC_IDLE state and supporting MSG3 repetition }
ensure that {
  when { UE is only configured with Random Access resources with MSG3 repetition indication }
    then { UE requests MSG3 repetition via separate RACH resources and performs MSG3 repetition for MSG3 initial transmission and retransmission as per network indication }
            }

7.1.1.1.18.2	Conformance requirements
References: The conformance requirements covered in the present test case are specified in: TS 38.213 clause 8.1, 8.3, TS 38.214 clause 6.1.2.1, TS 38.300, clause 19, and TS 38.321 clause 5.1.1b. Unless otherwise stated these are Rel-17 requirements.
[TS 38.213 clause 8.1]
For a random access procedure associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB or msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB when provided and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by ssb-SharedRO-MaskIndex according to [11, TS 38.321].
[TS 38.213 clause 8.3]
A UE can be provided in BWP-UplinkCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests repetitions for the PUSCH transmission [11, TS 38.321], the UE transmits the PUSCH over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 from a set of four values provided by numberOfMsg3-RepetitionsList or from {1, 2, 3, 4} if numberOfMsg3-RepetitionsList is not provided. The UE determines an MCS for the PUSCH transmission by the 2 LSBs of the MCS field in the RAR UL grant or by the 3 LSBs of the MCS field in the DCI format 0_0, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
[TS 38.214 clause 6.1.2.1]
For PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant, the 2 MSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3-RepetitionsList is configured. The number of slots used for TBS determination N is equal to 1.
For PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the 2 MSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3-RepetitionsList is configured. The number of slots used for TBS determination N is equal to 1.
Table 6.1.2.1-1A: Number of repetition K as a function of 2 MSBs of MCS information field
	numberOfMsg3-RepetitionsList is configured
	
	numberOfMsg3-RepetitionsList is not configured

	Codepoint
	K
	
	Codepoint
	K

	00
	First value of numberOfMsg3-RepetitionsList
	
	00
	1

	01
	Second value of numberOfMsg3-RepetitionsList
	
	01
	2

	10
	Third value of numberOfMsg3-RepetitionsList
	
	10
	3

	11
	Fourth value of numberOfMsg3-RepetitionsList
	
	11
	4



…
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2.
For a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to the first row of Table 6.1.2.1-2.
Table 6.1.2.1-2: Redundancy version for PUSCH transmission
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion (repetition Type A) or TB processing over multiple slots) or nth actual repetition (repetition Type B)

	
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 1
	((n-(n mod N))/N) mod 4 = 2
	((n-(n mod N))/N) mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3



[TS 38.300, clause 19]
To improve NR uplink coverage for both FR1 and FR2, the following enhancements on PUSCH, PUCCH and MSG3 PUSCH are supported:
-	…
[bookmark: _Hlk103845580]-	Aggregation of multiple slots with TB repetition for MSG3 transmission is supported on both NUL and SUL, applicable to CBRA with 4-step RA type. If configured, the UE requests MSG3 repetition via separate RACH resources when the RSRP of DL path-loss reference is lower than a configured threshold. BWP configured with RACH resources solely for MSG3 repetition is also supported without the need to consider the RSRP of DL path-loss reference by the UE.

[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 slice group(s) is determined by upper layers when the Random Access procedure is initiated by the upper layers. 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.
7.1.1.1.18.3	Test description
7.1.1.1.18.3.1	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 is used in NR Cell 1.
UE:
-	None
Preamble:
-	The UE is in 1N-A state on NR Cell 1 using generic procedure parameter Connectivity (NR) and Test loop function(Off) according to TS 38.508-1 [4].
7.1.1.1.18.3.2	Test procedure sequence
Table 7.1.1.1.18.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at various time instants of the test execution. The exact instants on which these values shall be applied are described in the texts in this clause. Configurations marked "T0" is applied for Preamble. Configurations marked "T1" are applied at the points indicated in the Main behaviour description in Table 7.1.1.1.18.3.2-3.
Table 7.1.1.1.18.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR Cell 1
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/
SCS
	-77
	The power level is such that RSRP of PL-RS >rsrp-ThresholdMsg3

	T1
	SS/PBCH
SSS EPRE
	dBm/
SCS
	-93
	The power level is such that RSRP of PL-RS < rsrp-ThresholdMsg3

	Note:	The downlink signal level uncertainty is specified in TS 38.508-1 [4] clause 6.2.2.1.



Table 7.1.1.1.18.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/
SCS
	-71
	The power level is such that RSRP of PL-RS > rsrp-ThresholdMsg3

	T1
	SS/PBCH
SSS EPRE
	dBm/
SCS
	-99
	The power level is such that RSRP of PL-RS < rsrp-ThresholdMsg3

	Note:	The downlink signal level uncertainty is specified in TS 38.508-1 [4] clause 6.2.2.1.



Table 7.1.1.1.18.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0A
	The SS changes NR Cell 1 power level according to the row "T1
" in Table 7.1.1.1.18.3.2-1/2
	-
	-
	-
	-

	1
	The SS transmits a Paging message including a matched UE identity.
	<--
	NR RRC: Paging
	-
	-

	2
	Check: Does the UE transmit a PRACH preamble belonging to the random access resource set for Msg3 repetition?
	-->
	PRACH preamble
	1
	P

	3
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 2 and MCS = “0000”.
	<--
	Random Access Response
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing an RRCSetupRequest message and repeat transmitting this MAC PDU in every slot which is suitable for UL transmission in the next consecutive N-1 slots with same resource allocation but different redundancy version?

NOTE 1: N is the repetition number indicated by the 1st entry of numberOfMsg3-RepetitionsList.
NOTE 2: The redundancy version for the first transmission and all possible repetitions are set in the following order {0, 2, 3, 1} according to TS 38.214 [15] Table 6.1.2.1-2, first row. Usage of correct redundancy version is implicitly checked upon correct decoding by the SS of the UE UL repetitions.
	-->
	MAC PDU (RRCSetupRequest)
	1
	P

	5
	The SS transmits a DCI format 0_0 addressed to TC-RNTI with MCS = “01000” and rvID = 2 to indicate Msg.3 retransmission.
NOTE: This message is scheduled approximately middle of contention resolution window in UE.
	<--
	DCI format 0_0 (TC-RNTI)
	-
	-

	6
	Check: Does the UE retransmit the MAC PDU containing RRCSetupRequest message and repeat transmitting this MAC PDU in every slot which is suitable for UL transmission in the next consecutive N-1 slots with same resource allocation but different redundancy version?

NOTE 1: N is the repetition number indicated by the 2nd entry of numberOfMsg3-RepetitionsList.
NOTE 2: The redundancy version for the first transmission and all possible repetitions are set in the following order {0, 2, 3, 1} according to TS 38.214 [15] Table 6.1.2.1-2, second row. Usage of correct redundancy version is implicitly checked upon correct decoding by the SS of the UE UL repetitions.
	-->
	MAC PDU (RRCSetupRequest)
	1
	P

	7-12
	Steps 3 to 8 of generic test procedure in TS 38.508-1 [4] Table 4.5.4.2-3 are performed on NR Cell 1.
	-
	-
	-
	-

	13
	The SS transmits an RRCRelease message.
	<--
	NR RRC: RRCRelease
	-
	-

	14
	The SS changes NR Cell 1 power level according to the row "T0" in Table 7.1.1.1.18.3.2-1/2
	-
	-
	-
	-

	15
	Wait 10s.
	-
	-
	-
	-

	16
	The SS transmits a Paging message including a matched UE identity.
	<--
	NR RRC: Paging
	-
	-

	17
	Check: Does the UE transmit a PRACH preamble belonging to the random access resource set not for Msg3 repetition?
	-->
	PRACH preamble
	2
	P

	18
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 17 and MCS = “0000”.
	<--
	Random Access Response
	-
	-

	19
	Check: Does the UE transmit a MAC PDU containing an RRCSetupRequest message and not repeat transmitting this MAC PDU in following slots which are suitable for UL transmission?
	-->
	MAC PDU (RRCSetupRequest)
	2
	P

	20-25
	Steps 3 to 8 of generic test procedure in TS 38.508-1 [4] Table 4.5.4.2-3 are performed on NR Cell 1.
	-
	-
	-
	-

	26
	The SS transmits an RRCRelease message.
	<--
	NR RRC: RRCRelease
	-
	-

	27
	The SS changes the SIB1 of NR Cell 1 to release the random access resource set not for Msg3 repetition.
	-
	-
	-
	-

	28
	The SS transmits a Short Message on PDCCH using P-RNTI indicating a systemInfoModification.
	<--
	PDCCH (DCI 1_0): Short Message
	-
	-

	29
	Wait for 2.1* modification period seconds for the UE to receive new system information.

NOTE: The modification period, expressed in number of radio frames = modificationPeriodCoeff * defaultPagingCycle.
	-
	-
	-
	-

	30
	The SS transmits a Paging message including a matched UE identity.
	<--
	NR RRC: Paging
	-
	-

	31
	Check: Does the UE transmit a PRACH preamble belonging to the random access resource set for Msg3 repetition?
	-->
	PRACH preamble
	3
	P

	32
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 31 and MCS = “0000”.
	<--
	Random Access Response
	-
	-

	33
	Check: Does the UE transmit a MAC PDU containing an RRCSetupRequest message and not repeat transmitting this MAC PDU in following slots which is suitable for UL transmission?
	-->
	MAC PDU (RRCSetupRequest)
	3
	P

	34
	The SS transmits a DCI format 0_0 addressed to TC-RNTI with MCS = “01000” and rvID = 2 to indicate Msg3 retransmission.
NOTE: This message is scheduled approximately middle of contention resolution window in UE.
	<--
	DCI format 0_0 (TC-RNTI)
	-
	-

	35
	Check: Does the UE retransmit the MAC PDU containing RRCSetupRequest message and repeat transmitting this MAC PDU in every slot which is suitable for UL transmission in the next consecutive 1 slot with same resource allocation but different redundancy version?

NOTE: The redundancy version for the first transmission and all possible repetitions are set in the following order {0, 2, 3, 1} according to TS 38.214 [15] Table 6.1.2.1-2, second row. Usage of correct redundancy version is implicitly checked upon correct decoding by the SS of the UE UL repetitions.
	-->
	MAC PDU (RRCSetupRequest)
	3
	P

	36-41
	Steps 3 to 8 of generic test procedure in TS 38.508-1 [4] Table 4.5.4.2-3 are performed on NR Cell 1.
	-
	-
	-
	-

	42
	The SS transmits an RRCRelease message.
	<--
	NR RRC: RRCRelease
	-
	-



7.1.1.1.18.3.3	Specific message contents
Table 7.1.1.1.18.3.3-1: SIB1 (Cell 1, Preamble and Step 27, Table 7.1.1.1.18.3.2-3)
	Derivation Path: TS 38.508-1 [4] Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon SEQUENCE {
	
	
	

	    uplinkConfigCommon SEQUENCE {
	
	
	

	      initialUplinkBWP
	BWP-UplinkCommon
	Table 7.1.1.1.18.3.3-2
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.18.3.3-2: BWP-UplinkCommon (Table 7.1.1.1.18.3.3-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	  rach-ConfigCommon CHOICE {
	
	
	

	    setup
	RACH-ConfigCommon-2Group
	Table 7.1.1.1.18.3.3-3
	Preamble

	
	RACH-ConfigCommon-1Group
	Table 7.1.1.1.18.3.3-4
	Step 27

	  }
	
	
	

	  rsrp-ThresholdMsg3-r17
	71
	Actual value = 71-156 = -85 dBm/SCS
	Preamble

	
	Not present
	
	Step 27

	  numberOfMsg3-RepetitionsList-r17
	Not present
	
	Step 27

	  numberOfMsg3-RepetitionsList-r17 SEQUENCE (SIZE (4)) OF NumberOfMsg3-Repetitions-r17 { 
	4 entries
	
	Preamble

	    NumberOfMsg3-Repetitions-r17[1]
	n4
	Entry 1
	

	    NumberOfMsg3-Repetitions-r17[2]
	n3
	Entry 2
	

	    NumberOfMsg3-Repetitions-r17[3]
	n2
	Entry 3
	

	    NumberOfMsg3-Repetitions-r17[4]
	n1
	Entry 4
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.18.3.3-3: RACH-ConfigCommon-2Group (Table 7.1.1.1.18.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon ::= SEQUENCE {
	
	
	

	  featureCombinationPreambles-r17 SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 {
	2 entries
	
	

	    FeatureCombinationPreambles-r17[1] 
	FeatureCombinationPreamble-NoMsg3Repetition
	Entry 1
Table 7.1.1.1.18.3.3-5
	

	    FeatureCombinationPreambles-r17[2]
	FeatureCombinationPreamble-Msg3Repetition
	Entry 2
Table 7.1.1.1.18.3.3-6
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.18.3.3-4: RACH-ConfigCommon-1Group (Table 7.1.1.1.18.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon ::= SEQUENCE {
	
	
	

	  featureCombinationPreambles-r17 SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 {
	1 entry
	
	

	    FeatureCombinationPreambles-r17[1]
	FeatureCombinationPreamble-Msg3Repetition
	Entry 1
Table 7.1.1.1.18.3.3-6
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.1.18.3.3-5: FeatureCombinationPreambles-NoMsg3Repetition (Table 7.1.1.1.18.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-56E

	Information Element
	Value/remark
	Comment
	Condition

	FeatureCombinationPreambles-r17 ::= SEQUENCE {
	
	
	

	  numberOfPreamblesPerSSB-ForThisPartition-r17
	4
	RAP index 0,1,2,3 belong to this group
	FR1

	
	2
	RAP index 0,1 belong to this group
	FR2

	  msgA-RSRP-Threshold-r17
	Not present
	
	

	  rsrp-ThresholdSSB-r17
	Not present
	
	

	}
	
	
	



Table 7.1.1.1.18.3.3-6: FeatureCombinationPreambles-Msg3Repetition (Table 7.1.1.1.18.3.3-3 and Table 7.1.1.1.18.3.3-4)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-56E

	Information Element
	Value/remark
	Comment
	Condition

	FeatureCombinationPreambles-r17 ::= SEQUENCE {
	
	
	

	  featureCombination-r17 
	FeatureCombination-r17 with condition MSG3_REP
	
	

	  startPreambleForThisPartition-r17
	4
	
	FR1

	
	2
	
	FR2

	  numberOfPreamblesPerSSB-ForThisPartition-r17
	4
	RAP index 4,5,6,7 belong to this group
	FR1

	
	2
	RAP index 2,3 belong to this group
	FR2

	  msgA-RSRP-Threshold-r17
	Not present
	
	

	  rsrp-ThresholdSSB-r17
	Not present
	
	

	}
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