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8.1.5.9.1	RACS / UL Message Segment transfer / UECapabilityInformation
8.1.5.9.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receives UECapabilityEnquiry message with rrc-segAllowed-r16 enabled }
    then { UE successfully segments UECapabilityInformation message at RRC layer and sends UlDedicatedMessageSegment messages with rrc-MessageSegmentType set accordingly for the first and last segment and rrc-MessageSegmentContainer containing the segments of UECapabilityInformation message }
            }

(2)
with { UE in NR RRC_CONNECTED state and UE having received UECapabilityEnquiry message with rrc-segAllowed-r16 enabled and having transmitted the firstSegment of UECapabilityInformation message within the ULDedicatedMessageSegment message }
ensure that {
  when { UE detects radio link failure on expiry of timer T310 }
    then { UE successfully completes RRC re-establishment procedure and discards the remaining segments of UECapabilityInformation message }
            }

8.1.5.9.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331 clause 5.6.1.3, 5.7.7.2, 5.7.7.3 and 5.3.7.2. Unless otherwise stated these are Rel-16 requirements.
[TS 38.331, clause 5.6.1.3]
The UE shall set the contents of UECapabilityInformation message as follows:
1>	if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5]:
2>	initiate the UL message segment transfer procedure as specified in clause 5.7.7;
1>	else:
2>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends.
 [TS 38.331, clause 5.7.7.2]
A UE capable of UL RRC message segmentation in RRC_CONNECTED will initiate the procedure when the following conditions are met:
1>	if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and
1>	if the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5];
Upon initiating the procedure, the UE shall:
1>	initiate transmission of the ULDedicatedMessageSegment message as specified in 5.7.7.3;
[TS 38.331, clause 5.7.7.3]
The UE shall segment the encoded RRC PDU based on the maximum supported size of a PDCP SDU specified in TS 38.323 [5]. UE shall minimize the number of segments and set the contents of the ULDedicatedMessageSegment messages as follows:
1>	F or each new UL DCCH message, set the segmentNumber to 0 for the first message segment and increment the segmentNumber for each subsequent RRC message segment;
1>	set rrc-MessageSegmentContainer to include the segment of the UL DCCH message corresponding to the segmentNumber;
1>	if the segment included in the rrc-MessageSegmentContainer is the last segment of the UL DCCH message:
2>	set the rrc-MessageSegmentType to lastSegment;
1>	else:
2>	set the rrc-MessageSegmentType to notLastSegment;
1. submit all the ULDedicatedMessageSegment messages generated for the segmented RRC message to lower layers for transmission in ascending order based on the segmentNumber, upon which the procedure ends.
[TS 38.331, clause 5.3.7.2]
Upon initiation of the procedure, the UE shall:
…
1>	if UE is not configured with conditionalReconfiguration:
2>	reset MAC;
2>	release spCellConfig, if configured;
2>	suspend all RBs, except SRB0;
8.1.5.9.1.3	Test description
8.1.5.9.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1
UE:
-	None.
Preamble:
-	The UE is in state 3N-A as defined in TS 38.508-1 [4], subclause 4.4A on NR Cell 1.
8.1.5.9.1.3.2	Test procedure sequence
Table 8.1.5.9.1.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR
 Cell 1

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	“Off”

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88

	Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.



Table 8.1.5.9.1.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR
 Cell 1

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	“Off”

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82

	Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.2-2.



Table 8.1.5.9.1.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
	<--
	UECapabilityEnquiry
	-
	-

	-
	EXCEPTION: Steps 2a1 to 2b7 describe behaviour that depends on the size of UEs capability container; the "lower case letter" identifies a step sequence that takes place depending on the size of UE capability message.
IF UE’s encoded UECapabilityInformation message >= Max PDCP SDU size then step 2a1 will be performed else step 2b1 to 2b7 will be performed.
	-
	-
	-
	-

	-
	EXCEPTION: Step 2a1 is repeated a maximum of 16 times or till rrc-MessageSegmentType-16 IE within the ULDedicatedMessageSegment message indicates rrc-MessageSegmentType-r16 = lastSegment.  
	-
	-
	-
	-

	2a1
	Check: Does the UE send segments of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message?
NOTE:	The SS shall ensure that the concatenated segments decode into a valid UECapabilityInformation message (specific capability content is not checked).
	-->
	ULDedicatedMessageSegment

	1
	P

	2b1
	Check: Does the UE send UECapabilityInformation Message?
	-->
	UECapabilityInformation
	-
	-

	3a1-4a13
	Void
	-
	-
	-
	-

	2b2
	The SS transmits a SET UL MESSAGE REQUEST message.
	<--
	SET UL MESSAGE REQUEST
	-
	-

	2b3
	The UE transmits a SET UL MESSAGE RESPONSE message.
	-->
	SET UL MESSAGE RESPONSE
	-
	-

	2b4
	The SS transmits a UECapabilityEnquiry message with rrc-segAllowed-r16 set to enabled.
	<--
	UECapabilityEnquiry
	-
	-

	-
	EXCEPTION: Step 2b5 is repeated a maximum of 2 times.
	-
	-
	-
	-

	2b5
	Check: Does the UE send segments of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message?
NOTE:	The SS shall ensure that the concatenated segments decode into a valid UECapabilityInformation message (specific capability content is not checked).
	-->
	ULDedicatedMessageSegment
	1
	P

	2b6
	The SS transmits a SET UL MESSAGE REQUEST message.
	<--
	SET UL MESSAGE REQUEST
	-
	-

	2b7
	The UE transmits a SET UL MESSAGE RESPONSE message.
	-->
	SET UL MESSAGE RESPONSE
	-
	-

	3
	SS stops regular grant transmission upon scheduling request.
	-
	-
	-
	-

	4
	The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
	<--
	UECapabilityEnquiry
	-
	-

	5
	The SS transmits periodic grant from (80∙2μ+1+TDL) slots after step 4a3 to schedule PUSCH till the ULDedicatedMessageSegment at step 64a5  is received.
(Note 1, Note 2)
	-
	-
	-
	-

	6
	The UE sends 1st segment of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message.
	-->
	ULDedicatedMessageSegment
	-
	-

	7
	The SS changes NR Cell 1 parameters according to the row "T1" in table 8.1.5.9.1.3.2-1/2 in order that the radio link quality of NR Cell 1 is degraded.
	-
	-
	-
	-

	8
	Wait for T310 to expire
	-
	-
	-
	-

	9
	The SS changes NR Cell 1 parameters according to the row "T2" in table 8.1.5.9.1.3.2-1/2.
	-
	-
	-
	-

	10
	The UE sends an RRCReestablishmentRequest message on NR Cell 1.
	-->
	RRCReestablishmentRequest 
	-
	-

	11
	The SS transmits an RRCReestablishment message to resume SRB1 operation on NR Cell 1.
	<--
	RRCReestablishment
	-
	-

	12
	The UE transmits an
RRCReestablishmentComplete message on NR Cell 1?
	-->
	RRCReestablishmentComplete
	-
	-

	13
	SS resumes regular UL grant transmission.
	-
	-
	-
	-

	14
	Check: Upon successful completion of RRC re-establishment procedure, does the UE discards remaining segments of UECapabilityInformation message and does not send any ULDedicatedMessageSegment message in the next 5 seconds?
	-
	-
	2
	P

	Note 1:	TDL is the delay in slots to the next available DL slot suitable for the transmission of a DCI.
Note 2:	μ is the SCS index. μ = 0/1/2/3 for SCS = 15kHz/30kHz/60kHz/120kHz respectively.



8.1.5.9.1.3.3	Specific message contents
Table 8.1.5.9.1.3.3-0: CellGroupConfig (preamble)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstants SEQUENCE {
	
	
	

	    t311-v1530
	ms10000
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.9.1.3.3-1: UECapabilityEnquiry (step 1, 2b4 and step 4a3, Table 8.1.5.9.1.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-31

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityEnquiry ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ueCapabilityEnquiry SEQUENCE {
	
	
	

	      ue-CapabilityRAT-RequestList SEQUENCE (SIZE (1.. maxRAT-CapabilityContainers)) OF UE-CapabilityRAT-Request {
	1 entry
	
	

	        UE-CapabilityRAT-Request[1] SEQUENCE {
	
	entry 1
	

	          rat-Type
	nr
	
	

	          capabilityRequestFilter
	UE-CapabilityRequestFilterNR
	OCTET STRING (CONTAINING UE-CapabilityRequestFilterNR)
	

	        }
	
	
	

	      }
	
	
	

	      lateNonCriticalExtension
	Not present
	
	

	      ue-CapabilityEnquiryExt
	OCTET STRING Containing UECapabilityEnquiry-v1560-IEs
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.9.1.3.3-2: UE-CapabilityRequestFilterNR (Table 8.1.5.9.1.3.3-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-47

	Information Element
	Value/remark
	Comment
	Condition

	UE-CapabilityRequestFilterNR ::= SEQUENCE {
	
	
	

	  frequencyBandListFilter
	FreqBandList
	
	

	  nonCriticalExtension SEQUENCE {
	Not present
	
	

	    srs-SwitchingTimeRequest
	Not present
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      srs-SwitchingTimeRequest
	Not present
	
	

	      nonCriticalExtension
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.9.1.3.3-3: FreqBandList  (Table 8.1.5.9.1.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.4-21

	Information Element
	Value/remark
	Comment
	Condition

	FreqBandList::= SEQUENCE (SIZE (1..maxBandsMRDC)) OF FreqBandInformation {
	43 entries
	FreqBandIndicatorNR  = n1,n2, n3, n5, n7, n8, n12, n14, n20, n25, n26, n28, n29, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n65, n66, n70, n71, n74, n75, n76, n77, n78, n79, n80, n81, n82, n83, n84, n86, n257, n258, n260, n261.
	

	  FreqBandInformation[n] CHOICE {
	
	entry n
	

	    bandInformationNR SEQUENCE {
	
	
	

	      bandNR
	FreqBandIndicatorNR
	
	

	      maxBandwidthRequestedDL
	Not present
	
	

	      maxBandwidthRequestedUL
	Not present
	
	

	      maxCarriersRequestedDL
	Not present
	
	

	      maxCarriersRequestedUL
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.9.1.3.3-4: UECapabilityEnquiry-v1560-IEs (Table 8.1.5.9.1.3.3-1)
	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityEnquiry-v1560-IEs ::= SEQUENCE {
	
	
	

	  capabilityRequestFilterCommon 
	Not present
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    rrc-SegAllowed-r16
	enabled
	
	

	    nonCriticalExtension
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.9.1.3.3-5: ULDedicatedMessageSegment (step 2a1, 2b5 and step 3a46, Table 8.1.5.9.1.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-32C

	Information Element
	Value/remark
	Comment
	Condition

	ULDedicatedMessageSegment-r16 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    segmentNumber-r16
	0 for first segment, and incremented by 1 for each subsequent segment
	
	

	    rrc-MessageSegmentContainer-r16
	Not Checked
	 OCTET STRING Includes a segment of the encoded UL DCCH message. The size of the included segment in this container should be small enough so the resulting encoded RRC message PDU is less than or equal to the PDCP SDU size limit
	

	    rrc-MessageSegmentType-r16
	notLastSegment for all segments except the last segment. 

lastSegment for the last segment
	
	

	    lateNonCriticalExtension
	Not present
	
	

	    nonCriticalExtension
	Not present
	
	

	  }
	
	
	

	} 
	
	
	




