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<Start of modified section>
8.1.5.6.6	Radio link failure / Shared spectrum / LBT Failure
8.1.5.6.6.1	Radio link failure / LBT Failure
Editor’s Note: When UE attempts to send the data at step 2, it is necessary from the SS to have a test model (FFS) that keeps channel busy, so UE detects consistent LBT failures when channel is sensed. 
8.1.5.6.6.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { a UE detects consistent uplink LBT failures }
    then { the UE detects radio link failure and performs connection re-establishment procedure }
            }

8.1.5.6.6.1.2	Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 38.321, clauses 5.21.1, 5.21.2, and TS 38.331, clauses 5.3.7.1, 5.3.7.2, 5.3.10.3 and 5.3.10.4. Unless otherwise stated these are Rel-16 requirements. 
[TS 38.321, clause 5.21.1]
The lower layer may perform an LBT procedure, see TS 37.213 [18], according to which a transmission is not performed by lower layers if the channel is identified as being occupied. When lower layer performs an LBT procedure before a transmission and the transmission is not performed, an LBT failure indication is sent to the MAC entity from lower layers.
[TS 38.321, clause 5.21.2]
[bookmark: _Hlk19608713]The MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity.
RRC configures the following parameters in the lbt-FailureRecoveryConfig:
-	lbt-FailureInstanceMaxCount for the consistent LBT failure detection;
-	lbt-FailureDetectionTimer for the consistent LBT failure detection;
The following UE variable is used for the consistent LBT failure detection procedure:
-	LBT_COUNTER (per Serving Cell): counter for LBT failure indication which is initially set to 0.
For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:
1>	if LBT failure indication has been received from lower layers:
2>	start or restart the lbt-FailureDetectionTimer;
2>	increment LBT_COUNTER by 1;
2>	if LBT_COUNTER >= lbt-FailureInstanceMaxCount:
3>	trigger consistent LBT failure for the active UL BWP in this Serving Cell;
[bookmark: _Hlk26362676]3>	if this Serving Cell is the SpCell:
4>	if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in this Serving Cell:
5>	indicate consistent LBT failure to upper layers.
[TS 38.331, clause 5.3.7.1]
The purpose of this procedure is to re-establish the RRC connection. A UE in RRC_CONNECTED, for which AS security has been activated with SRB2 and at least one DRB setup or, for IAB, SRB2, may initiate the procedure in order to continue the RRC connection. The connection re-establishment succeeds if the network is able to find and verify a valid UE context or, if the UE context cannot be retrieved, and the network responds with an RRCSetup according to clause 5.3.3.4.
[TS 38.331, clause 5.3.7.2]
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or
[TS 38.331, clause 5.3.10.3]
The UE shall:
…
1>	else:
…
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
…
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
…
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
…
5>	else:
[bookmark: _Hlk118477075]6>	initiate the connection re-establishment procedure as specified in clause 5.3.7.
[TS 38.331, clause 5.3.10.4]
The UE shall set the rlf-Cause in the VarRLF-Report as follows:
…
1>	else if the UE declares radio link failure due to consistent uplink LBT failures:
2>	set the rlf-Cause as lbtFailure;
8.1.5.6.6.1.3	Test description
8.1.5.6.6.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1
-	NR Cell 1 is configured to operate in shared spectrum.
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.
8.1.5.6.6.1.3.2	Test procedure sequence
Table 8.1.5.6.6.1.3.2-0 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble.
Table 8.1.5.6.6.1.3.2-0: Cell configuration power level changes over time for conducted test environment
	
	Parameter
	Unit
	NR Cell 1

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-75

	
	Noc
	dBm/SCS
	-82



Table 8.1.5.6.6.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits one IP packet to the UE on the DRB associated with the first PDU session on NR Cell 1.
	-
	-
	-
	-

	1A
	The SS adjusts the SS/PBCH EPRE and Noc levels according to row "T1" in table 8.1.5.6.6.1.3.2-0.
	-
	-
	-
	-

	2
	UE is made to detects consistent LBT failures while attempting to loop back the data received at step 1. [FFS]
	-
	-
	-
	-

	2A
	80ms after step 1A, SS adjusts the SS/PBCH EPRE and levels according to row "T0" in table 8.1.5.6.6.1.3.2-0. (Note 1)
	-
	-
	-
	-

	3
	Check: Does the UE send RRCReestablishmentRequest message on NR Cell 1?
	-->
	NR RRC: RRCReestablishmentRequest
	1
	P

	4
	The SS transmits RRCReestablishment message.
	<--
	NR RRC: RRCReestablishment
	-
	-

	5
	The UE transmits an RRCReestablishmentComplete message.
	-->
	NR RRC: RRCReestablishmentComplete
	-
	-

	6
	The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	7
	The UE transmits an RRCReconfigurationtComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	Note 1:	80ms is sufficient for UE to detect consistent uplink LBT failures as IE lbt-FailureDetectionTimer-r16 is set to ms80 in preamble.



8.1.5.6.6.1.3.3	Specific message contents
Table 8.1.5.6.6.1.3.3-1: RRCSetup (preamble, Table 8.1.5.6.6.1.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCSetup ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcSetup SEQUENCE {
	
	
	

	      masterCellGroup
	CellGroupConfig
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.6.6.1.3.3-2: CellGroupConfig (Table 8.1.5.6.6.1.3.3-1: RRCSetup)
	Derivation Path: 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	cellGroupConfig::= SEQUENCE {
	
	
	

	  cellGroupId
	0
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated SEQUENCE {
	
	
	

	      servingCellConfig 
	ServingCellConfig
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.6.6.1.3.3-3: ServingCellConfig (Table 8.1.5.6.6.1.3.3-2: CellGroupConfig)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	BWP-UplinkDedicated with condition SharedSpectrum
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.6.6.1.3.3-4: Void

Table 8.1.5.6.6.1.3.3-5: Void

Table 8.1.5.6.6.1.3.3-6: RRCReestablishmentRequest (step 3, Table 8.1.5.6.6.1.3.2-1)
	Derivation Path: TS 38.508-1 [4] table 4.6.1-12

	Information Element
	Value/remark
	Comment
	Condition

	RRCReestablishmentRequest ::= SEQUENCE {
	
	
	

	  ue-Identity SEQUENCE {
	
	
	

	    c-RNTI
	the value of the C-RNTI of the UE
	
	

	    physCellId
	PhysicalCellIdentity of NR Cell 1
	
	

	    shortMAC-I
	The same value as the 16 least significant bits of the XMAC-I value calculated by SS
	
	

	  }
	
	
	

	  reestablishmentCause
	otherFailure
	
	

	}
	
	
	



Table 8.1.5.6.6.1.3.3-7: RRCReconfiguration (step 6, Table 8.1.5.6.6.1.3.2-1)
	Derivation Path: TS 38.508-1 [4] Table 4.6.1-13 with condition REEST



Table 8.1.5.6.6.1.3.3-8: SIB1 for NR Cell 1 (All steps, Table 8.1.5.6.6.1.3.2-1)
	Derivation path: TS 38.508-1 [4] table 4.6.1-28 

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon
	ServingCellConfigCommonSIB with condition SharedSpectrum
	
	

	}
	
	
	


<End of modified section>

