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8.1.2.1.6	RRC reconfiguration/ MUSIM / MUSIM- gap / Addition / Modification / Release
8.1.2.1.6.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state}
ensure that {
when { UE receives the RRCReconfiguration message includes the musim-GapConfig with periodic musim-GapID involved in musim-GapToAddModList and the gap configuration is active in SS1 }
then { UE stops all interworking with SS1 during the configured gaps periodically }
}
(2)
with { UE in NR RRC_CONNECTED state}
ensure that {
when { UE receives the RRCReconfiguration message includes the musim-GapConfig with periodic musim-GapID involved in musim-GapToAddModList and an entry is matched with musim-GapID that exists in the musim-GapConfigLis in SS1}
then { UE stops all interworking with SS1 during the replaced new configured gaps periodically }
}
(3)
with { UE in NR RRC_CONNECTED state}
ensure that {
when { UE receives the RRCReconfiguration message includes the musim-GapConfig with periodic musim-GapID involved in musim-GapToReleaseList in SS1}
then { UE performs normal interworking with SS1 during the released gaps periodically }
}
(4)
with { UE in NR RRC_CONNECTED state}
ensure that {
when { UE receives the RRCReconfiguration message includes the musim-GapConfig with musim-AperiodicGap-r17}
then { UE stops all interworking with SS1 temporarily with configuration MUSIM-GapInfo-r17 }
}

8.1.2.1.6.2	Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 24.301, clauses 5.3.1.2.1, 5.6.1.1, 5.6.1.2.1, 5.6.1.4.1, 6.4.3.4.
[TS 38.331, clause 5.3.5.3]
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO, CPA or CPC):
…
1>	if the RRCReconfiguration message includes the musim-GapConfig:
2>	perform the MUSIM gap configuration procedure as specified in 5.3.5.9a;
[TS 38.331, clause 5.3.5.9a]
The UE shall:
1>	if musim-GapConfig is set to setup:
2>	for each musim-GapId included in the received musim-GapToReleaseList:
3>	release the periodic MUSIM gap configuration associated with the musim-GapId;
2>	for each MUSIM-Gap included in the received musim-GapToAddModList:
3>	setup periodic MUSIM gap configuration indicated by the MUSIM-Gap in accordance with the received musim-GapRepetitionAndOffset (providing musim-GapRepetition and Offset value for the following condition) i.e. the first subframe of each periodic MUSIM gap occurs at an SFN and subframe of the NR PCell meeting the following condition:
SFN mod T = FLOOR(Offset/10);
subframe = Offset mod 10;
with T = musim-GapRepetition/10;
2>	if musim-AperiodicGap is included:
3>	setup aperiodic MUSIM gap configuration indicated by the musim-AperiodicGap in accordance with the received musim-Starting-SFN-AndSubframe, i.e. the first subframe of aperiodic MUSIM gap occurs at an SFN and subframe of the NR PCell meeting the following condition:
SFN = starting-SFN;
subframe = startingSubframe;
1>	else if musim-GapConfig is set to release:
[TS 38.133, clause 9.1.10]
If the UE requires gap patterns for MUSIM purpose, such as cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network, then the network may provide one or more per-UE MUSIM gap pattern(s) for concurrent monitoring of all frequency layers for MUSIM via MUSIM-GapConfig [2]. The UE can be configured with no more than three periodic MUSIM gap patterns and/or one aperiodic MUSIM gap pattern for MUSIM via MUSIM-GapConfig [2]. The MUSIM gap patterns specified in Table 9.1.10-1 are applicable only for MUSIM operation.
The UE is not required to perform cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network that is outside the MUSIM gaps.
UE supporting MUSIM capability shall support the MUSIM gap patterns listed in Table 9.1.10-1 based on UE’s capability specified in TS38.306[14] and the applicability specified in Table 9.1.10-2. 
UE determines MUSIM gap timing based on gap offset configuration from serving cell provided by higher layer signalling as specified in TS 38.331 [2].
Table 9.1.10-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
	20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	10
	NA

	28
	20
	NA

	Note 1: Measurement gap pattern #27, #28 are the aperiodic gap pattern without MGRP.



Table 9.1.10-2: Applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration)
	MUSIM gap pattern configuration
	Serving cell 
	Gap Purpose
	Applicable MUSIM Gap Pattern Id

	Per-UE 
	FR1, FR2, or
	MUSIM Note1 

	0-13, 14-26, 27, 28 

	MUSIM gap
	FR1 + FR2
	
	

	
	
	
	

	NOTE 1: 	Inclusion of MUSIM procedures for per-UE MUSIM gaps only in NR single carrier, NR CA mode: MUSIM purpose which includes cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network.



8.1.2.1.6.3	Test description
8.1.2.1.6.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1(home PLMN1) and NR Cell 12 (home PLMN2) are configured according to table 4.4.2-3 in TS 38.508-1 [18] and belong to the different frequency.
-  NR Cell 1 (belongs to TAI-1, home PLMN1, MCC=001,MNC=01) is set to ''Serving cell''.
-  NR Cell 12 (belongs to TAI-3, home PLMN2, MCC=001,MNC=02) is set to '' Serving cell''.
UE:
- 	the UE is a MUSIM UE;
-    the UE is equipped with two USIMs with configuration as defined in TS 38.508-1 [4] Tables 6.4.1-27 and 6.4.1-28.
Preamble:
-	The UE performs a successful registration for MUSIM according to Table 4.9.36.2.2-1 of TS 38.508-1 [4].
8.1.2.1.6.3.2	Test procedure sequence
Table 8.1.2.1.6.3.2-1 illustrates a paging message to be send for NR Cell 1 at various time instants of the test execution.
Table 8.1.2.1.6.3.2-1: Time instances of sending a paging message in conducted test environment
	
	Remark
	Comment

	T0
	SFN mod T = FLOOR(Offset/10);
subframe = Offset mod 10;
with T = musim-GapRepetition/10;
T0 = SFN + subframe + 5ms
	When musim-GapLength-r17="ms6" in step 3, T0 is in the gap; When musim-GapLength-r17="ms4" in step 8, T0 is outside the gap.

	T1
	SFN mod T = FLOOR(Offset/10);
subframe = Offset mod 10;
with T = musim-GapRepetition/10;
T1 = SFN + subframe + 8ms
	T1 is always outside the gap in Step 6,10,14.

	T2
	SFN mod T = FLOOR(Offset/10);
subframe = Offset mod 10;
with T = musim-GapRepetition/10;
T2 = SFN + subframe + 2ms
	If the gap is not released successfully, T2 is in the gap when musim-GapLength-r17="ms4" in step 12.

	T3
	SFN = starting-SFN;
subframe = startingSubframe;
T3 = SFN + subframe + 2ms
	T3 is in the gap when musim-GapLength-r17="ms4" in step 16.



Table 8.1.2.1.6.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The USIM A of UE performs the generic procedure by executing steps 1 to 8 to enter the NR RRC_CONNECTED state as described in TS 38.508-1 [4] table 4.5.4.2-3
	-
	-
	-
	-

	2
	The SS transmits an RRCReconfiguration message to configure musim-GapLength-r17 = ‘ms6’ with musim-GapToAddModList-r17 IE to USIM A.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	3
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	4
	The SS sends UECapabilityEnquiry message to the USIM A at T0.
	<--
	NR RRC: UECapabilityEnquiry
	-
	-

	5
	Check: Does the UE send a UECapabilityInformation message?
	-->
	NR RRC: UECapabilityInformation
	1
	F

	6
	The SS transmits an RRCReconfiguration message to configure musim-GapLength-r17 = ‘ms4’ with musim-GapToAddModList-r17 IE to USIM A at T1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	7
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	8
	The SS sends UECapabilityEnquiry message to the USIM A at T0.
	<--
	NR RRC: UECapabilityEnquiry
	-
	-

	9
	Check: Does the UE send a UECapabilityInformation message?
	-->
	NR RRC: UECapabilityInformation
	2
	P

	10
	The SS transmits an RRCReconfiguration message to USIM A to configure musim-GapId-r17 = ‘0’ with musim-GapToReleaseList-r17 IE to USIM A at T1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	11
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	12
	The SS sends UECapabilityEnquiry message to the USIM A at T2.
	<--
	NR RRC: UECapabilityEnquiry
	-
	-

	13
	Check: Does the UE send a UECapabilityInformation message?
	-->
	NR RRC: UECapabilityInformation
	3
	P

	14
	The SS transmits an RRCReconfiguration message to USIM A to configure starting-SFN-r17 = ‘0’, startingSubframe-r17 = ‘0’ and musim-GapLength-r17 = ‘ms4’ with musim-AperiodicGap-r17 IE to USIM A at T1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	15
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	16
	The SS sends UECapabilityEnquiry message to the USIM A at T3.
	<--
	NR RRC: UECapabilityEnquiry
	-
	-

	17
	Check: Does the UE send a UECapabilityInformation message?
	-->
	NR RRC: UECapabilityInformation
	4
	F



8.1.2.1.6.3.3	Specific message contents
Table 8.1.2.1.6.3.3-1: RRCReconfiguration (step 2, step 6, Table 8.1.2.1.6.3.2-1)
	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 {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                musim-GapConfig-r17 SEQUENCE {
	
	
	

	                  musim-GapToReleaseList-r17
	Not Present
	
	

	                  musim-GapToAddModList-r17 SEQUENCE (SIZE (1..3)) OF MUSIM-Gap-r17{
	
	
	

	                    MUSIM-Gap-r17[1] SEQUENCE {
	
	
	

	                      musim-GapId-r17
	0
	
	

	                      musim-GapInfo-r17 SEQUENCE {
	
	
	

	                      musim-Starting-SFN-AndSubframe-r17
	Not Present
	
	

	                        musim-GapLength-r17
	ms6
	
	Step 2

	
	ms4
	
	Step 6

	                        musim-GapRepetitionAndOffset-r17 CHOICE {
	
	
	

	                          ms80-r17
	0
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                  musim-AperiodicGap-r17
	Not Present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.2.1.6.3.3-2: RRCReconfiguration (step 10, Table 8.1.2.1.6.3.2-1)
	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 {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                musim-GapConfig-r17 SEQUENCE {
	
	
	

	                  musim-GapToReleaseList-r17 SEQUENCE (SIZE (1..3)) OF MUSIM-GapId-r17 {
	
	
	

	MUSIM-GapId-r17[1] SEQUENCE{
	
	
	

	                      musim-GapId-r17
	0
	
	

	                    }
	
	
	

	                  }
	
	
	

	                  musim-GapToAddModList-r17 
	Not Present
	
	

	                  musim-AperiodicGap-r17
	Not Present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.2.1.6.3.3-3: RRCReconfiguration (step 14, Table 8.1.2.1.6.3.2-1)
	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 {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                musim-GapConfig-r17 SEQUENCE {
	
	
	

	                  musim-GapToReleaseList-r17 
	Not Present
	
	

	                  musim-GapToAddModList-r17 
	Not Present
	
	

	                  musim-AperiodicGap-r17 SEQUENCE {
	
	
	

	                  musim-Starting-SFN-AndSubframe-r17 SEQUENCE {
	
	
	

	                      starting-SFN-r17
	0
	
	

	                      startingSubframe-r17
	0
	
	

	                    }
	
	
	

	                    musim-GapLength-r17
	ms4
	
	

	                    musim-GapRepetitionAndOffset-r17
	Not Present
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




