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<Start of modified section 1>
[bookmark: _Toc21103079][bookmark: _Toc29233416][bookmark: _Toc29462021][bookmark: _Toc36157998]14.2	MBS Multicast
[bookmark: _Toc21103081][bookmark: _Toc29233418][bookmark: _Toc29462023][bookmark: _Toc36158000]14.2.1	MBS Multicast/ MAC
[bookmark: _Toc21103083][bookmark: _Toc29233420][bookmark: _Toc29462025][bookmark: _Toc36158002]14.2.1.1	MBS Multicast/ MAC / DL Data Transfer
[bookmark: _Toc21103084][bookmark: _Toc29233421][bookmark: _Toc29462026][bookmark: _Toc36158003]14.2.1.1.1	MBS Multicast / MAC / DL Data Transfer / PTM transmission / PTP transmission / DCI format 4_1
14.2.1.1.1.1	Test Purpose (TP)
(1)
with { UE in RRC_Connected state and Multicast MRB established with one RLC-UM entity for PTM transmission and one RLC-AM entity for PTP transmission and HARQ feedback for Multicast is not enabled }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI and successfully decodes it }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

(2)
with { UE in RRC_Connected state and Multicast MRB established with one RLC-UM entity for PTM transmission and one RLC-AM entity for PTP transmission and HARQ feedback for Multicast is not enabled }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's C-RNTI and successfully decodes it }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

(3)
with { UE in RRC_Connected state and Multicast MRB established with one RLC-UM entity for PTM transmission and one RLC-AM entity for PTP transmission and HARQ feedback for Multicast is not enabled }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for unknown G-RNTI }
    then { UE does not receive the MAC PDU }
            }

(4)
with { UE in RRC_Connected state and LCID is used to configure MAC logical Channel for receving PTM transmission }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI and LCID of the MAC PDU is matched with the LCID configured for receving PTM transmission }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

(5)
with { UE in RRC_Connected state and eLCID is used to configure MAC logical Channel for receving PTM transmission }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI and eLCID of the MAC PDU is matched with the eLCID configured for receving PTM transmission }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

(6)
with { UE in RRC_Connected state and size of CFR configured in locationAndBandwidthMulticast-r17 is the same as the size of CORESET 0 }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

(7)
with { UE in RRC_Connected state and size of CFR configured in locationAndBandwidthMulticast-r17 is the same as the value of locationAndBandwidth of the DL BWP in which the cfr-ConfigMulticast is configured }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI }
    then { UE receives the MAC PDU and forwards it to higher layer }
            }

14.2.1.1.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.300, clause 16.10.4, 16.10.5.4; TS 38.321, clause 5.3.1, 5.3.2, 5.3.3 and 7.1; TS 38.214, clause 5.1.2.2.3; TS 38.212, clause 7.3.1.5.2. Unless otherwise stated these are Rel-17 requirements.
[TS 38.300, clause 16.10.4]
The following logical channels are used for MBS delivery:
-	MTCH: A point-to-multipoint downlink channel for transmitting MBS data of either multicast session or broadcast session from the network to the UE;
-	DTCH: A point-to-point channel defined in clause 6.2.2 for transmitting MBS data of a multicast session from the network to the UE;
…
The following connections between logical channels and transport channels for group transmission exist:
…
-	MTCH can be mapped to DL-SCH.
[TS 38.300, clause 16.10.5.4]
For multicast service, gNB may deliver Multicast MBS data packets using the following methods:
-	PTP Transmission: gNB individually delivers separate copies of MBS data packets to each UEs independently, i.e., gNB uses UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI.
-	PTM Transmission: gNB delivers a single copy of MBS data packets to a set of UEs, e.g., gNB uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI.
If a UE is configured with both PTM and PTP transmissions, a gNB dynamically decides whether to deliver multicast data by PTM leg and/or PTP leg for a given UE based on the protocol stack defined in clause 16.10.3, based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.
[TS 38.321, clause 5.3.1]
When the MAC entity has a C-RNTI, Temporary C-RNTI, CS-RNTI, G-RNTI or G-CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:
1>	if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI, or G-RNTI configured for multicast MTCH:
…
2>	if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or a configured downlink assignment for unicast or MBS multicast; or
2>	if the downlink assignment is for the MAC entity's G-RNTI configured for multicast MTCH, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or other G-RNTI, or C-RNTI, or a configured downlink assignment for unicast or MBS multicast:
3>	consider the NDI to have been toggled regardless of the value of the NDI.
[TS 38.321, clause 5.3.2]
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
…
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
[TS 38.321, clause 5.3.3]
When a MAC entity receives a MAC PDU for MAC entity's G-RNTI or G-CS-RNTI, or by the configured downlink assignment for MBS multicast containing an LCID or eLCID which is not configured, the MAC entity shall at least:
1>	discard the received subPDU.
[TS 38.321, clause 7.1]
Table 7.1-2: RNTI usage
	RNTI
	Usage
	Transport Channel
	Logical Channel

	…
	…
	…
	…

	C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	CCCH, DCCH, DTCH

	…
	…
	…
	…

	G-RNTI
	Dynamically scheduled MBS PTM transmission
	DL-SCH
	MTCH

	…
	…
	…
	…



[TS 38.214, clause 5.1.2.2.3]
In downlink resource allocation of type 1 scheduled using DCI format 4_0 or DCI format 4_1 with CRC scrambled by G-RNTI, G-CS-RNTI or MCCH-RNTI, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks. 


A downlink type 1 resource block assignment field in the DCI format 4_0 or DCI format 4_1 consists of a RIV corresponding to a starting resource block in reference to the lowest RB of the CFR and a length in terms of virtually contiguously allocated resource blocks LRBs, where  is given by 
-	the size of CORESET 0 if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
The resource indication value is defined by:

if  then


[bookmark: MCCQCTEMPBM_00000019]else 





[bookmark: MCCQCTEMPBM_00000020]where, [image: ]and where shall not exceed .
If , K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ; otherwise K = 1. 
[TS 38.212, clause 7.3.1.5.2]
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	Reserved bits – 3 bits 
14.2.1.1.1.3	Test description
14.2.1.1.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1.
-	The SS configures the NR Cell 1 as the "Serving cell".
-	System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cell 1.
UE:
-	None.
Preamble:
-	The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-3 with Test Mode = on to activate UE TEST MODE C and Test Loop Function = off.
-	The UE is made interested in receiving MBS Multicast service with MBS service ID '000101'H.
14.2.1.1.1.3.2	Test procedure sequence
Table 14.2.1.1.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1a1-1b12a1
	Steps 1a1 to 1b12a1 of the generic procedures described in TS 38.508-1 subclause 4.9.34 are performed on NR Cell 1 to establish an associated PDU Session to the MBS DNN and join in MBS Multicast session.
	-
	-
	-
	-

	2a1-2a2
	Steps 9a1 to 9a2 of the generic procedures described in TS 38.508-1 subclause 4.5.4.2-3 are performed on NR Cell 1 with condition UE TEST LOOP MODE C and Multicast MRB.
	-
	-
	-
	-

	3
	The SS transmits a downlink assignment addressed to the G-RNTI assigned to the UE
	<--
	(PDCCH (G-RNTI))
	-
	-

	4
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission. 
	<--
	MBS Packet.
	-
	-

	5
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	6
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC:UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	7
	Check: Is the number of reported MBS Packets received on the MRB in step 6 equal to 1?
	-
	-
	1, 4, 7
	P

	8
	The SS transmits a downlink assignment addressed to the C-RNTI assigned to the UE
	<--
	(PDCCH (C-RNTI))
	-
	-

	9
	The SS transmits a MBS Packet on the DTCH with LCID matched with the LCID configured for receving PTP transmission
	<--
	MBS Packet.
	-
	-

	10
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	2
	P

	11
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message. 
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	12
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC:UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	13
	Check: Is the number of reported MBS Packets received on the MRB in step 12 equal to 2?
	-
	-
	2
	P

	14
	The SS transmits a downlink assignment to including a G-RNTI different from the assigned to the UE
	<--
	(PDCCH (unknown G-RNTI))
	-
	-

	15
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission.
	<--
	MBS Packet.
	-
	-

	16
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	17
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC:UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	18
	Check: Is the number of reported MBS Packets received on the MRB in step 17 equal to 2?
	-
	-
	3
	P

	19
	The SS transmits RRCReconfiguration to configure eLCID for receving PTM transmission and CFR for multicast to the same size of CORESET 0.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	20
	The UE transmits RRCReconfigurationComplete.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	21
	The SS transmits a downlink assignment addressed to the G-RNTI assigned to the UE
	<--
	(PDCCH (G-RNTI))
	-
	-

	22
	The SS transmits a MBS Packet on the MTCH with eLCID matched with the eLCID configured for receving PTM transmission.
	<--
	MBS Packet.
	-
	-

	23
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	24
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC:UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	25
	Check: Is the number of reported MBS Packets received on the MRB in step 24 equal to 3?
	-
	-
	1, 5, 6
	P



14.2.1.1.1.3.3	Specific message contents
Table 14.2.1.1.1.3.3-1: ACTIVATE TEST MODE (preamble, Table 14.2.1.1.1.3.2-1)
	Derivation Path: TS 36.508 [6], Table 4.7A-1, condition UE TEST LOOP MODE C



Table 14.2.1.1.1.3.3-2: RRCReconfiguration (step 1a15, Table 14.2.1.1.1.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition MRBm and AMPTP_UMPTM
	m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm and AMPTP_UMPTM
	m=1
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.1.3.3-3: RRCReconfiguration (step 1b10, Table 14.2.1.1.1.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition DRBn and MRBm and AMPTP_UMPTM
	n is chosen as the next available number higher or equal to 2
m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm_DRBn and AMPTP_UMPTM
	n is set to the same value as for the radioBearerConfig IE above
m=1
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.1.3.3-4: CLOSE UE TEST LOOP (step 2a1, Table 14.2.1.1.1.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.7A-3, condition UE TEST LOOP MODE C and Multicast MRB



Table 14.2.1.1.1.3.3-5: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST (step 5, step 11, step 16 and step23, Table 14.2.1.1.1.3.2-1)
	Derivation Path: 36.508 [6], Table 4.7A-9



Table 14.2.1.1.1.3.3-6: RRCReconfiguration (step 19, Table 14.2.1.1.1.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm and AMPTP_UMPTM
	m=1
Table 14.2.1.1.1.3.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.1.3.3-7: CellGroupConfig (Table 14.2.1.1.1.3.3-6)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 , condition MRBm and AMPTP_UMPTM  (m=1)

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList SEQUENCE (SIZE(1..maxLCH)) OF RLC-BearerConfig {
	2 1 entriesentry
	
	

	    RLC-BearerConfig[1]
	RLC-BearerConfig with conditions AM and PTP
	entry 1
Table 14.2.1.1.1.3.3-8
	

	    RLC-BearerConfig[21]
	RLC-BearerConfig with conditions UM_DLonly and PTM
	entry 21
Table 14.2.1.1.1.3.3-8
	

	  }
	
	
	

	  rlc-BearerToReleaseList SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity {
	Not present1 entry
	
	

	    LogicalChannelIdentity[1]
	LogicalChannelIdentity with condition MRBm and PTM
	entry 1
m=1
	

	  }
	
	
	

	  mac-CellGroupConfig
	Not present
	
	

	  physicalCellGroupConfig
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated
	ServingCellConfig 
	Table 14.2.1.1.1.3.3-9
	

	}
	
	
	



Table 14.2.1.1.1.3.3-8: RLC-BearerConfig (Table 14.2.1.1.1.3.3-7)
	Derivation Path: TS 38.331 [6], Table 4.6.3-148 , conditions UM_DLonly and PTM and MRBm (m=1)

	Information Element
	Value/remark
	Comment
	Condition

	RLC-BearerConfig ::= SEQUENCE {
	
	
	

	  reestablishRLC
	true
	
	

	  logicalChannelIdentityExt-r17
	320
	
	PTM

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	PTM
	RLC entity is used for receving PTM transmission



Table 14.2.1.1.1.3.3-9: ServingCellConfig (Table 14.2.1.1.1.3.3-87)
	Derivation Path: TS 38.331 [6], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  initialDownlinkBWP
	BWP-DownlinkDedicated
	Table 14.2.1.1.1.3.3-10
	



Table 14.2.1.1.1.3.3-10: BWP-DownlinkDedicated (Table 14.2.1.1.1.3.3-89)
	Derivation Path: TS 38.331 [6], Table 4.6.3-11

	Information Element
	Value/remark
	Comment
	Condition

	BWP-DownlinkDedicated ::= SEQUENCE {
	
	
	

	  cfr-ConfigMulticast-r17 CHOICE {
	
	
	

	   setup
	CFR-ConfigMulticast
	Table 14.2.1.1.1.3.3-11
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.1.3.3-11: CFR-ConfigMulticast (Table 14.2.1.1.1.3.3-810)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-23AA

	Information Element
	Value/remark
	Comment
	Condition

	CFR-ConfigMulticast-r17 ::= SEQUENCE {
	
	
	

	  locationAndBandwidthMulticast-r17
	Same as coreset 0
	Note 1
	

	}
	
	
	

	


Note 1:	The value for locationAndBandwidth parameter is calculated as the RIV value in accordance to TS 38.214 [21] with = 275, = Offset Carrier CORESET#0 [RBs] in the TS 38.508-1 [4], 6.2.3.1 and = the length of the CORESET#0 for each test band.



14.2.1.1.4	MBS Multicast/ MAC / DL Data Transfer/ PTM retransmission for multicast/ RRC-based enabling-disabling HARQ feedback for Multicast / ACK-NACK
14.2.1.1.4.1	Test Purpose (TP)
(1)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI and successfully decodes it }
    then { UE sends ACK for the corresponding HARQ process and forwards it to higher layer }
            }

(2)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI and decodes it failure }
    then { UE sends NACK for the corresponding HARQ process }
            }

(3)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC }
ensure that {
  when { UE receives MAC PDU retransmission for UE's G-RNTI and successfully decodes it }
    then { UE sends ACK for the corresponding HARQ process and forwards it to higher layer }
            }

(4)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC and pdsch-AggregationFactor > 1 }
ensure that {
  when { UE receives downlink assignment on the PDCCH for the UE’s G-RNTI and receives data in the associated slot and successive pdsch-AggregationFactor – 1 HARQ retransmissions within a bundle and UE coud not successfully decode the data }
    then { UE sends NACK on the HARQ process }
            }

(5)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC and pdsch-AggregationFactor > 1 }
ensure that {
  when { UE receives downlink assignment on the PDCCH for the UE’s G-RNTI and receives data in the associated slot and successive pdsch-AggregationFactor – 1 HARQ retransmissions within a bundle and UE coud successfully decode the data }
    then { UE sends ACK on the HARQ process }
            }

(6)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast is disabled by RRC }
ensure that {
  when { UE receives downlink assignment with MAC PDU scheduled for UE's G-RNTI  }
    then { UE does not send HARQ feedback }
            }

14.2.1.1.4.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.300, clause 16.10.5.7; TS 38.321, clause 5.3.2; TS 38.213, clause 18. Unless otherwise stated these are Rel-17 requirements.
[TS 38.300, clause 16.10.5.7]
Two HARQ-ACK reporting modes are defined for MBS:
-	For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value.
-	For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values.
HARQ-ACK feedback for multicast can be enabled or disabled by higher layer configuration per G-RNTI or per G-CS-RNTI and/or indication in the DCI scheduling multicast transmission.
[TS 38.321, clause 5.3.2]
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
…
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
…
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and HARQ feedback is disabled; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and NACK only HARQ feedback is configured and the data for this TB is successfully decoded; or
…
1>	if the HARQ process is configured with disabled HARQ feedback:
2>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB. 
[TS 38.213, clause 18]
This clause is applicable only for PDCCH receptions, PDSCH receptions, and PUCCH transmissions for MBS on a serving cell. DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI scheduling PDSCH receptions are referred to as multicast DCI formats and the PDSCH receptions are referred to as multicast PDSCH receptions. DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH scheduling PDSCH receptions are referred to as broadcast DCI formats and the PDSCH receptions are referred to as broadcast PDSCH receptions. HARQ-ACK information associated with multicast DCI formats or multicast PDSCH receptions is referred to as multicast HARQ-ACK information.
…
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214].
14.2.1.1.4.3	Test description
14.2.1.1.4.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1.
-	The SS configures the NR Cell 1 as the "Serving cell".
-	System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cell 1.
UE:
-	None.
Preamble:
-	The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-3 with Test Mode = on to activate UE TEST MODE C and Test Loop Function = off.
-	The UE is made interested in receiving MBS Multicast service with MBS service ID '000101'H.
14.2.1.1.4.3.2	Test procedure sequence
Table 14.2.1.1.4.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1a1-1b12a1
	Step 1a1 to 1b12a1 of the generic procedures described in TS 38.508-1 subclause 4.9.34 are performed on NR Cell 1 to establish an associated PDU Session to the MBS DNN and join in MBS Multicast session.
	-
	-
	-
	-

	2a1-2a2
	Steps 9a1 to 9a2 of the generic procedures described in TS 38.508-1 subclause 4.5.4.2-3 are performed on NR Cell 1 with condition UE TEST LOOP MODE C and Multicast MRB.
	-
	-
	-
	-

	3
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	4
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission. 
The content of the MBS Packet is set so that UE could successfully decode the data from its soft buffer.
	<--
	MBS Packet
	-
	-

	5
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	6
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message. 
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	7
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	8
	Check: Is the number of reported MBS Packets received on the MRB in step 7 equal to 1?
	-
	-
	1
	P

	9
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	10
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission. 
The CRC is calculated in such a way, it will result in CRC error on UE side.
	<--
	MBS Packet
	-
	-

	11
	Check: Does the UE transmit a HARQ NACK?
	-->
	HARQ NACK
	2
	P

	-
	EXCEPTION: Steps 12-13 shall be repeated till HARQ ACK is received at step 13 or until HARQ retransmission count = 4 is reached for MBS Packet at step 13 (Note 1).
	-
	-
	-
	-

	12
	The SS indicates a retransmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	13
	The SS transmits the same MBS Packet like step 10 for PTM retransmission for multicast.
The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	MBS Packet
	-
	-

	13
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	3
	P

	14
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	15
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	16
	Check: Is the number of reported MBS Packets received on the MRB in step 15 equal to 2?
	-
	-
	3
	P

	17
	The SS transmits RRCReconfiguration to configure pdsch-AggregationFactor-r17 to n4 for multicast.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	18
	The UE transmits RRCReconfigurationComplete. 
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	19
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	20
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission.
The CRC is calculated in such a way, it will result in CRC error on UE side.
	<--
	MBS Packet.
	-
	-

	21
	In the following 3 consecutive slots, the SS transmits same MBS Packet in step 20.
The CRC is calculated in such a way, it will result in CRC error on UE side.
	<--
	MBS Packet.
	-
	-

	22
	Check: Does the UE transmit a HARQ NACK on slot n3+k1? (Note 2)
	-->
	HARQ NACK
	4
	P

	23
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	24
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission.
The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	MBS Packet.
	-
	-

	25
	In the following 3 consecutive slots, the SS transmits same MBS Packet in step 24.
The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	MBS Packet.
	-
	-

	26
	Check: Does the UE transmit a HARQ NACK on slot n3+k1? (Note 2)
	-->
	HARQ NACK
	5
	P

	27
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	28
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	29
	Check: Is the number of reported MBS Packets received on the MRB in step 28 equal to 3?
	-
	-
	5
	P

	30
	The SS transmits RRCReconfiguration to disable HARQ feedback for multicast
	<--
	NR RRC: RRCReconfiguration
	-
	-

	31
	The UE transmits RRCReconfigurationComplete.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	32
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	33
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission. 
	<--
	MBS Packet
	-
	-

	34
	Check: Does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	6
	F

	35
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message.
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	36
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	37
	Check: Is the number of reported MBS Packets received on the MRB in step 36 equal to 4?
	-
	-
	6
	P

	Note 1:	The value 4 for the maximum number of HARQ retransmissions has been chosen based on an assumption that, given the radio conditions used in this test case, a UE soft combiner implementation should have sufficient retransmissions to be able to successfully decode the data in its soft buffer.
Note 2:	n0 is the index of slot when 1st transmission of MBS Packet in step 20/24 happens, n1, n2, n3 are indices of slots when 2nd, 3rd, 4th transmission of MBS Packet in step 21/25 may happen, k1 is obtained from "PDSCH-to-HARQ_feedback timing indicator" of downlink assignment in step 19/23.



14.2.1.1.4.3.3	Specific message contents
Table 14.2.1.1.4.3.3-1: ACTIVATE TEST MODE (preamble, Table 14.2.1.1.4.3.2-1)
	Derivation Path: TS 36.508 [6], Table 4.7A-1, condition UE TEST LOOP MODE C



Table 14.2.1.1.4.3.3-2: RRCReconfiguration (step 1a15, Table 14.2.1.1.4.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition MRBm and UM_PTM
	m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm and UM_PTM
	m=1
Table 14.2.1.1.4.3.3-4
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-3: RRCReconfiguration (step 1b10, Table 14.2.1.1.4.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition DRBn and MRBm and UM_PTM
	n is chosen as the next available number higher or equal to 2
m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm_DRBn and UM_PTM
	n is set to the same value as for the radioBearerConfig IE above
m=1
Table 14.2.1.1.4.3.3-4A
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-4: CellGroupConfig (Table 14.2.1.1.4.3.3-3, Table 14.2.1.1.4.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 , condition MRBm (m=1) and UM_PTMDRBn and MRBm and UM_DLonly_PTM

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-4A: CellGroupConfig (Table 14.2.1.1.4.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19, condition MRBm_DRBn and UM_PTM (Note 1)

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK
	
	

	}
	
	
	

	Note 1:	n is set to the same value as for the radioBearerConfig IE in Table 14.2.1.1.4.3.3-3 and m=1



Table 14.2.1.1.4.3.3-5: CLOSE UE TEST LOOP (step 2a1, Table 14.2.1.1.4.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.7A-3, condition UE TEST LOOP MODE C and Multicast MRB



Table 14.2.1.1.4.3.3-6: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST (step 6, step 14, step 27 and step35, Table 14.2.1.1.4.3.2-1)
	Derivation Path: 36.508 [6], Table 4.7A-9



Table 14.2.1.1.4.3.3-7: RRCReconfiguration (step 17, Table 14.2.1.1.4.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 14.2.1.1.4.3.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-8: CellGroupConfig (Table 14.2.1.1.4.3.3-7)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList 
	Not present
	
	

	  rlc-BearerToReleaseList
	Not present
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK
	Table 14.2.1.1.4.3.3-9
	

	  physicalCellGroupConfig
	Not present
	
	

	  spCellConfig
	Not present
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-9: MAC-CellGroupConfig (Table 14.2.1.1.4.3.3-8)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-68 with ,condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK

	Information Element
	Value/remark
	Comment
	Condition

	MAC-CellGroupConfig ::= SEQUENCE {
	
	
	

	  g-RNTI-ConfigToAddModList-r17 SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF MBS-RNTI-SpecificConfig-r17 {
	1 entry
	
	

	  MBS-RNTI-SpecificConfig-r17[1] SEQUENCE {
	
	entry 1
	

	    pdsch-AggregationFactor-r17
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-10: RRCReconfiguration (step 30, Table 14.2.1.1.4.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 14.2.1.1.4.3.3-11
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.4.3.3-11: CellGroupConfig (Table 14.2.1.1.4.3.3-10)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList 
	Not present
	
	

	  rlc-BearerToReleaseList
	Not present
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast
	
	

	  physicalCellGroupConfig
	Not present
	
	

	  spCellConfig
	Not present
	
	

	}
	
	
	



14.2.1.1.5	MBS Multicast/ MAC / DL Data Transfer/ PTP retransmission for multicast / RRC-based enabling-disabling HARQ feedback for Multicast/ ACK-NACK
14.2.1.1.5.1	Test Purpose (TP)
(1)
with { UE in RRC_Connected state and Multicast MRB established with RLC-UM entity for PTM transmission and HARQ feedback for Multicast with ACK-NACK mode is enabled by RRC and a MAC PDU for UE's G-RNTI is not successfully decoded }
ensure that {
  when { UE receives MAC PDU retransmission for UE's C-RNTI and successfully decodes it }
    then { UE sends ACK for the corresponding HARQ process and forwards it to higher layer }
            }

14.2.1.1.5.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.321, clause 5.3.2; TS 38.213, clause 18. Unless otherwise stated these are Rel-17 requirements.
[TS 38.321, clause 5.3.2]
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
…
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
…
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and HARQ feedback is disabled; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and NACK only HARQ feedback is configured and the data for this TB is successfully decoded; or
…
1>	if the HARQ process is configured with disabled HARQ feedback:
2>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB. 
[TS 38.213, clause 18]
This clause is applicable only for PDCCH receptions, PDSCH receptions, and PUCCH transmissions for MBS on a serving cell. DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI scheduling PDSCH receptions are referred to as multicast DCI formats and the PDSCH receptions are referred to as multicast PDSCH receptions. DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH scheduling PDSCH receptions are referred to as broadcast DCI formats and the PDSCH receptions are referred to as broadcast PDSCH receptions. HARQ-ACK information associated with multicast DCI formats or multicast PDSCH receptions is referred to as multicast HARQ-ACK information.
…
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214].
14.2.1.1.5.3	Test description
14.2.1.1.5.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1.
-	The SS configures the NR Cell 1 as the "Serving cell".
-	System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cell 1.
UE:
-	None.
Preamble:
-	The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-3 with Test Mode = on to activate UE TEST MODE C and Test Loop Function = off.
-	The UE is made interested in receiving MBS Multicast service with MBS service ID '000101'H.
14.2.1.1.5.3.2	Test procedure sequence
Table 14.2.1.1.5.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1a1-1b12a1
	Steps 1a1 to 1b12a1 of the generic procedures described in TS 38.508-1 subclause 4.9.34 are performed on NR Cell 1 to establish an associated PDU Session to the MBS DNN and join in MBS Multicast session.
	-
	-
	-
	-

	2a1-2a2
	Steps 9a1 to 9a2 of the generic procedures described in TS 38.508-1 subclause 4.5.4.2-3 are performed on NR Cell 1 with condition UE TEST LOOP MODE C and Multicast MRB.
	-
	-
	-
	-

	3
	The SS indicates a new transmission addressed to the G-RNTI assigned to the UE.
	<--
	(PDCCH (G-RNTI))
	-
	-

	4
	The SS transmits a MBS Packet on the MTCH with LCID matched with the LCID configured for receving PTM transmission. 
The CRC is calculated in such a way, it will result in CRC error on UE side.
	<--
	MBS Packet
	-
	-

	5
	Check: Does the UE transmit a HARQ NACK?
	-->
	HARQ NACK
	1
	P

	-
	EXCEPTION: Steps 6-7 shall be repeated till HARQ ACK is received at step 8 or until HARQ retransmission count = 4 is reached for MBS Packet at step 7 (Note 1).
	-
	-
	-
	-

	6
	The SS indicates a retransmission addressed to the C-RNTI assigned to the UE.
	<--
	(PDCCH (C-RNTI))
	-
	-

	7
	The SS transmits the same MBS Packet like step 4 for PTP retransmission for multicast.
The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	MBS Packet
	-
	-

	8
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	9
	The SS transmits an UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST message. 
	<--
	NR RRC: DLInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
	-
	-

	10
	UE responds with UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE.
	-->
	NR RRC: ULInformationTransfer
TC: UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
	-
	-

	11
	Check: Is the number of reported MBS Packets received on the MRB in step 10 equal to 1?
	-
	-
	1
	P

	Note 1:	The value 4 for the maximum number of HARQ retransmissions has been chosen based on an assumption that, given the radio conditions used in this test case, a UE soft combiner implementation should have sufficient retransmissions to be able to successfully decode the data in its soft buffer.



14.2.1.1.5.3.3	Specific message contents
Table 14.2.1.1.5.3.3-1: ACTIVATE TEST MODE (preamble, Table 14.2.1.1.5.3.2-1)
	Derivation Path: TS 36.508 [6], Table 4.7A-1, condition UE TEST LOOP MODE C



Table 14.2.1.1.5.3.3-2: RRCReconfiguration (step 1a15, Table 14.2.1.1.5.3.2-1)
	Derivation Path: TS 38.508-1 [4],Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition MRBm and UM_PTM
	m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm and UM_PTM
	m=1
Table 14.2.1.1.5.3.3-4
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.5.3.3-3: RRCReconfiguration (step 1b10, Table 14.2.1.1.5.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 and condition NR 

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig with condition DRBn and MRBm and UM_PTM
	n is chosen as the next available number higher or equal to 2
m=1
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with condition MRBm_DRBn and UM_PTM
	n is set to the same value as for the radioBearerConfig IE above
m=1
Table 14.2.1.1.5.3.3-4A
	

	        dedicatedNAS-MessageList SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message {}
	DedicatedNAS-Message
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.1.5.3.3-4: CellGroupConfig (Table 14.2.1.1.5.3.3-32)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 with , condition MRBm (m=1) and UM_ DLonly_PTM

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK
	
	

	}
	
	
	



Table 14.2.1.1.5.3.3-4A: CellGroupConfig (Table 14.2.1.1.5.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19, condition MRBm_DRBn and AMPTP_UMPTM (Note 1)

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig with condition MBS_Multicast and RRC_Enable_HARQFeedback and ACK_NACK
	
	

	}
	
	
	

	Note 1:	n is set to the same value as for the radioBearerConfig IE in Table 14.2.1.1.5.3.3-3 and m=1



Table 14.2.1.1.5.3.3-5: CLOSE UE TEST LOOP (step 2a1, Table 14.2.1.1.5.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.7A-3, condition UE TEST LOOP MODE C and Multicast MRB



Table 14.2.1.1.5.3.3-6: UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST (step 9, Table 14.2.1.1.5.3.2-1)
	Derivation Path: 36.508 [6], Table 4.7A-9



<End of modified section 1>
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