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22.4.26	NB-IoT / RRC connection establishment / Extended value, spare fields and non critical extensions in SI
22.4.26.1	Test Purpose (TP)
(1)
with { UE is powered on and receives system information }
ensure that {
  when { UE receivessystem information messages include extended value / spare field / non-critical extension that is not defined in the version of the ASN.1 transfer syntax supported by the UE and non critical extensions }
   then { UE treats considers the extended value / spare field / non-critical extension as not comprehended, and treats the system information message as if those fields were absent and UE establishes an RRC connection }
}

22.4.26.2	Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 36.331, clauses 5.2.2.3, 5.7.1, 5.7.3, 5.7.5 and A3.3.
[TS 36.331 clause 5.2.2.3]
The UE shall:
1>	ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the 'required' system information:
2>	if in RRC_IDLE:
3>	if the UE is a NB-IoT UE:
4>	the MasterInformationBlock-NB/ MasterInformationBlock-TDD-NB and SystemInformationBlockType1-NB as well as SystemInformationBlockType2-NB through SystemInformationBlockType5-NB, SystemInformationBlockType22-NB;
3>	else:
4>	the MasterInformationBlock and SystemInformationBlockType1 (or SystemInformationBlockType1-BR depending on whether the UE is a BL UE or the UE in CE) as well as SystemInformationBlockType2 through SystemInformationBlockType8 and SystemInformationBlockType24 (depending on support of the concerned RATs), SystemInformationBlockType17 (depending on support of RAN-assisted WLAN interworking when the UE is connected to EPC), SystemInformationBlockType25 (depending on support of E-UTRA/5GC);
2>	if in RRC_INACTIVE:
[bookmark: _Hlk515523804]3>	the MasterInformationBlock and SystemInformationBlockType1 as well as SystemInformationBlockType2 through SystemInformationBlockType8 (depending on support of the concerned RATs), SystemInformationBlockType25;
2>	if in RRC_CONNECTED; and
2>	the UE is not a BL UE; and
2>	the UE is not in CE; and
2>	the UE is not a NB-IoT UE:
3>	the MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2 as well as SystemInformationBlockType8 (depending on support of CDMA2000), SystemInformationBlockType17 (depending on support of RAN-assisted WLAN interworking when the UE is connected to EPC), SystemInformationBlockType25 (depending on support of E-UTRA/5GC);
2>	if in RRC_CONNECTED and T311 is running; and
2>	the UE is a BL UE or the UE is in CE or the UE is a NB-IoT UE;
3>	the MasterInformationBlock (or MasterInformationBlock-NB/ MasterInformationBlock-TDD-NB in NB-IoT), SystemInformationBlockType1-BR (or SystemInformationBlockType1-NB in NB-IoT) and SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT), and for NB-IoT SystemInformationBlockType22-NB;
1>	delete any stored system information after 3 hours or 24 hours from the moment it was confirmed to be valid as defined in 5.2.1.3, unless specified otherwise;
1>	consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11, systemInformationBlockType12 and systemInformationBlockType14 (systemInformationBlockType14-NB in NB-IoT) to be invalid if systemInfoValueTag included in the SystemInformationBlockType1 (MasterInformationBlock-NB/ MasterInformationBlock-TDD-NB in NB-IoT) is different from the one of the stored system information and in case of NB-IoT UEs, BL UEs and UEs in CE, systemInfoValueTagSI is not broadcasted. Otherwise consider system information validity as defined in 5.2.1.3;
[TS 36.331 clause 5.7.1]
The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g. within the procedure specific error handling.
The UE shall consider a value as not comprehended when it is set:
-	to an extended value that is not defined in the version of the transfer syntax supported by the UE.
-	to a spare or reserved value unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved value.
The UE shall consider a field as not comprehended when it is defined:
-	as spare or reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved field.
[TS 36.331 clause 5.7.3]
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that has a value that the UE does not comprehend:
2>	if a default value is defined for this field:
3>	treat the message while using the default value defined for this field;
2>	else if the concerned field is optional:
3>	treat the message as if the field were absent and in accordance with the need code for absence of the concerned field;
2>	else:
3>	treat the message as if the field were absent and in accordance with sub-clause 5.7.4;
[TS 36.331 clause 5.7.5]
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that the UE does not comprehend:
2>	treat the rest of the message as if the field was absent;
NOTE:	This clause does not apply to the case of an extension to the value range of a field. Such cases are addressed instead by the requirements in clause 5.7.3.
[TS 36.331 clause A3.3]
Each PDU (message) type is specified in an ASN.1 section similar to the one shown in the example below.
-- /example/ ASN1START

RRCConnectionReconfiguration ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcConnectionReconfiguration-r8		RRCConnectionReconfiguration-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {
	-- Enter the IEs here.
	...
}

-- ASN1STOP
Hooks for critical and non-critical extension should normally be included in the PDU type specification. How these hooks are used is further described in clause A.4.
Critical extensions are characterised by a redefinition of the PDU contents and need to be governed by a mechanism for protocol version agreement between the encoder and the decoder of the PDU, such that the encoder is prevented from sending a critically extended version of the PDU type, which is not comprehended by the decoder.
Critical extension of a PDU type is facilitated by a two-level CHOICE structure, where the alternative PDU contents are alternatives within the inner level c1 CHOICE. Spare alternatives (i.e., spare3 down to spare1 in this case) may be included within the c1 CHOICE. The number of spare alternatives to be included in the original PDU specification should be decided case by case, based on the expected rate of critical extension in the future releases of the protocol.
Further critical extension, when the spare alternatives from the original specifications are used up, is facilitated using the criticalExtensionsFuture in the outer level CHOICE.
In PDU types where critical extension is not expected in the future releases of the protocol, the inner level c1 CHOICE and the spare alternatives may be excluded, as shown in the example below.
-- /example/ ASN1START

RRCConnectionReconfigurationComplete ::= SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		rrcConnectionReconfigurationComplete-r8
											RRCConnectionReconfigurationComplete-r8-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionReconfigurationComplete-r8-IEs ::= SEQUENCE {
	-- Enter the IEs here. --														-- Cond condTag
	...
}

-- ASN1STOP

Non-critical extensions are characterised by the addition of new information to the original specification of the PDU type. If not comprehended, a non-critical extension may be skipped by the decoder, whilst the decoder is still able to complete the decoding of the comprehended parts of the PDU contents.
Non-critical extensions at locations other than the end of the message or other than at the end of a field contained in a BIT or OCTET STRING are facilitated by use of the ASN.1 extension marker "...". The original specification of a PDU type should normally include the extension marker at the end of the sequence of information elements contained.
Non-critical extensions at the end of the message or at the end of a field that is contained in a BIT or OCTET STRING are facilitated by use of an empty sequence that is marked OPTIONAL e.g. as shown in the following example:
-- /example/ ASN1START

RRCMessage-r8-IEs ::=					SEQUENCE {
	field1									InformationElement1,
	field2									InformationElement2,
	nonCriticalExtension					SEQUENCE {}						OPTIONAL
}

-- ASN1STOP

The ASN.1 section specifying the contents of a PDU type may be followed by a field description table where a further description of, e.g., the semantic properties of the fields may be included. The general format of this table is shown in the example below. The field description table is absent in case there are no fields for which further description needs to be provided e.g. because the PDU does not include any fields, or because an IE is defined for each field while there is nothing specific regarding the use of this IE that needs to be specified.
	%PDU-TypeIdentifier% field descriptions

	%field identifier%
Field description.

	%field identifier%
Field description.



The field description table has one column. The header row shall contain the ASN.1 type identifier of the PDU type.
The following rows are used to provide field descriptions. Each row shall include a first paragraph with a field identifier (in bold and italic font style) referring to the part of the PDU to which it applies. The following paragraphs at the same row may include (in regular font style), e.g., semantic description, references to other specifications and/ or specification of value units, which are relevant for the particular part of the PDU.
The parts of the PDU contents that do not require a field description shall be omitted from the field description table.
22.4.26.3	Test description
22.4.26.3.1	Pre-test conditions
System Simulator:
-	 Ncell 1
UE:
None.
Preamble:
-	The UE is in state Switched OFF (state 1) according to TS 36.508 [18].
22.4.26.3.2	Test procedure sequence
Table 22.4.26.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	System information that includes extended and spare fields that the UE does not comprehend is broadcasted on BCCH.
(See NOTE 1 & 2)
	<--
	RRC: SYSTEM INFORMATION (BCCH)
	-
	-

	2
	The UE is switched on.
	-
	-
	-
	-

	3
	Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 1?
	-->
	RRCConnectionRequest-NB
	1
	P

	4
	The SS transmits an RRCConnectionSetup-NB message on Ncell 1.
	<--
	RRCConnectionSetup-NB
	-
	-

	5
	Check: Does the UE transmit an RRCConnectionSetupComplete-NB message to confirm the successful completion of the connection establishment and to initiate the Attach procedure by including the ATTACH REQUEST message?
The PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST.
	-->
	RRCConnectionSetupComplete-NB
NAS: ATTACH REQUEST
NAS: PDN CONNECTIVITY REQUEST

	1
	P

	6-15
	Steps 5 to 14b1 of the registration procedure described in TS 36.508 subclause 8.1.5.2 are performed on Ncell 1.
	-
	-
	-
	-

	NOTE 1:	MIB-NB content covers the handling of spare field in UE up to Rel-16.
NOTE 2:	sib-TypeAndInfo-r13 in SystemInformation-NB is set to values in Rel-17 to check spare and extended fields in UE up to Rel-16.



22.4.26.3.3	Specific message contents
Table 22.4.26.3.3-1: Message SystemInformation-NB (step 1, Table 22.4.26.3.2-1)
	Derivation Path: 36.508 clause 8.1.4.3.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformation-NB::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    systemInformation-r13 SEQUENCE {
	
	
	

	      sib-TypeAndInfo-r13 SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
	2 entries 
	
	

	        sib2-r13[1]
	SystemInformationBlockType2-NB-r13
	SIB2-NB
	

	        sib32-v1700 [2] SEQUENCE {
	
	For Rel-13 to Rel-16 UE, In the ASN.1,field used for sib32-v1700 is considered as a not comprehended,annon-critically extended field in Rel-13 to Rel-16
	Rel-13 to Rel-16

	          satelliteInfoList-r17
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 22.4.26.3.3-2: Void

Table 22.4.26.3.3-3: Message MasterInformationBlock-NB (step 1, Table 22.4.26.3.2-1)
	Derivation Path: 36.508 clause 8.1.4.3.2-1

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-NB ::= SEQUENCE {
	
	
	

	  partEARFCN-17 CHOICE {
	
	
	

	    spare
	‘11’B
	
	

	  }
	
	
	

	  spare
	‘111111’B
	From Rel-13 to Rel-16, the lowest 6 bits are considered spares according to TS 36.331 [17].
	Rel-13 to Rel-16

	}
	
	
	



Table 22.4.26.3.3-3A: Message MasterInformationBlock-TDD-NB (step 1, Table 22.4.26.3.2-1)
	Derivation Path: 36.508 clause 8.1.4.3.2-1A

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-TDD-NB-r15 ::= SEQUENCE {
	
	
	

	  spare
	‘1111 1111’B
	In Rel-15 and Rel-16 the lowest 8 bits are considered spares according to TS 36.331 [17].
	TDD-NB Rel-15 to Rel-16

	}
	
	
	



Table 22.4.26.3.3-4: Message SystemInformationBlockType1-NB (step 1, Table 22.4.26.3.2-1)
	Derivation Path: 36.508 clause 8.1.4.3.2-1A

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-NB ::= SEQUENCE {
	
	
	

	  nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1350
	

	    nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1430
	

	      nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1450
	

	        nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1530
	

	          nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1610
	

	            nonCriticalExtension {
	
	SystemInformationBlockType1-NB-v1700
	

	              cellAccessRelatedInfo-NTN-r17 SEQUENCE {
	
	
	

	                cellBarred-NTN-r17
	Nnot Barred
	To simulate handling of a not comprehended nonCriticalExtension of a UE version < Rel-17.
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




