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8.1.1.2a
RRC / Paging for notification of BCCH modification in idle mode / eDRX cycle longer than the modification period / eDRX cycle with eDRX Allowed/Not Allowed
8.1.1.2a.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state using eDRX cycle longer than System Information Modification period }

ensure that {
  when { UE  receives a Paging message including IE systemInfoModification-eDRX-r13 }

    then { UE re-acquires and applies the new system information from the next eDRX acquisition period defined by H-SFN mod 256 = 0 }

            }

(2)
with { the UE applied extended DRX parameters received in Attach Accept and is in E-UTRA RRC_IDLE state }

ensure that {

  when {  UE receives a Paging message including a systemInfoModification-eDRX-r13 }

    then { UE re-acquires and applies the new system information about eDRX not allowed}

            }
(3)

with { the UE applied normal DRX parameters and is in E-UTRA RRC_IDLE state }

ensure that {

  when {  UE receives a Paging message including a systemInfoModification }

    then { UE re-acquires and applies the new system information about eDRX allowed }

            }

8.1.1.2a.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304 clause 7.3, TS 36.331 clauses 5.2.1.3, 5.2.2.4, and 5.3.2.3.

[TS 36.304, clause 7.3]

The UE may be configured by upper layers with an extended DRX (eDRX) cycle TeDRX. The UE may operate in extended DRX only if the cell indicates support for eDRX in System Information.

If the UE is configured with a TeDRX cycle of 512 radio frames, it monitors POs as defined in 7.1 with parameter T = 512. Otherwise, a UE configured with eDRX monitors POs as defined in 7.1 (i.e, based on the upper layer configured DRX value and a default DRX value determined in 7.1), during a periodic Paging Time Window (PTW) configured for the UE or until a paging message including the UE’s NAS identity is received for the UE during the PTW, whichever is earlier. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position (PTW_end). PH, PTW_start and PTW_end are given by the following formulae:

The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H), where

-
UE_ID_H: 



- 10 most significant bits of the Hashed ID, if P-PRNTI is monitored on PDCCH or MPDCCH



- 12 most significant bits of the Hashed ID, if P-RNTI is monitored on NPDCCH
IMSI mod 1024

-
T eDRX,H  : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers.
PTW_start denotes the first radio frame of the PH that is part the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4
PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:

SFN = (PTW_start + L*100 - 1) mod 1024, where

-
L = Paging Time Window length (in seconds) configured by upper layers
Hashed ID is defined as follows:
Hashed_ID is the Cyclic Redundancy Check value of b31, b30…, b0 of S-TMSI, computed according to CRC-32 algorithm in [34], and

S-TMSI = <b39, b38, …, b0> as defined in [35]
[TS 36.331, clause 5.2.1.3]

To enable system information update notification for RRC_IDLE UEs using an eDRX cycle longer than or equal to the modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0. For NB-IoT, the boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 1024 =0

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE using a DRX cycle that is smaller than or equal to the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE using a DRX cycle that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new system information.
…

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE is in RRC_CONNECTED or uses a DRX cycle shorter than or equal to the modification period, and receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. If a UE in RRC_IDLE uses a DRX cycle longer than the modification period, and the notification is received in a Paging message including the systemInfoModification-eDRX , it acquires the updated system information at the next eDRX acquisition period boundary.Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change, except if systemInfoSIValueTag is received by BL UEs or UEs in CE.
[TS 36.331, clause 5.2.2.4]

The UE shall:

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the procedure is triggered by a system information change notification:

2>
if the UE uses an idle DRX cycle longer than the modification period:

3>
start acquiring the required system information, as defined in 5.2.2.3, from the next eDRX acquisition period boundary;
[TS 36.331, clause 5.3.2.3]

Upon receiving the Paging message, the UE shall:

…

1> if the UE is configured with a DRX cycle longer than the modification period and the systemInfoModification-eDRX is included:

2>
re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.
8.1.1.2a.3
Test description

8.1.1.2a.3.1
Pre-test conditions

System Simulator:

-
Cell 1
UE:

None.

Preamble:

-
The UE is configured to use specific value of eDRX parameters in ATTACH REQUEST message.

-
The UE is in state Registered, Idle mode (state 2) according to [18]. UE sent “extended DRX parameters IE” in ATTACH REQUEST message and received “extended DRX parameters IE” in ATTACH ACCEPT message.

8.1.1.2a.3.2
 Test procedure sequence

Table 8.1.1.2a.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes prach-ConfigIndex in SystemInformationBlockType2 and does not include eDRX-Allowed-r13 IE in the SystemInformationBlockType1.
	-
	-
	-
	-

	2
	The SS transmits a Paging message including IE systemInfoModification-eDRX-r13 in a valid PO within the PTW of the next upcoming UE’s PH as per Idle eDRX.
	<--
	Paging
	-
	-

	3
	Wait till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 256 =0).
	-
	-
	-
	-

	4
	After Step 3, wait for 10s for the UE to acquire the new system information.
	-
	-
	-
	-

	5
	The SS transmits a Paging message to the UE in a valid PO as per normal DRX.
	<--
	Paging
	-
	-

	6
	Check: Does the UE transmit a random access using prach-ConfigIndex given in step 1?
	-
	-
	1
	P

	7
	The UE transmits an RRCConnectionRequest message.
	-->
	RRCConnectionRequest
	-
	-

	8
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	9
	Check: Does the UE transmit an RRCConnectionSetupComplete message

including a SERVICE REQUEST message?
	-->
	RRCConnectionSetupComplete
	2
	P

	10-13
	Steps 6 to 9 of the generic radio bearer establishment procedure in TS 36.508 subclause 4.5.3.3 are executed to successfully complete the service request procedure.
	-
	-
	-
	-

	14
	SS releases the RRC Connection. 
	-->
	RRCConnectionRelease
	-
	-

	15
	The SS sets eDRX-Allowed-r13 IE to true in SystemInformationBlockType1 and changes changes prach-ConfigIndex in SystemInformationBlockType2. 
	-
	-
	-
	-

	16
	The SS transmits a Paging message including a systemInfoModification.as per normal DRX
	<--
	Paging
	-
	-

	17
	Wait for 15 secs for the UE to acquire the new system information.
	-
	-
	-
	-

	18
	SS sends a Paging message to the UE in a valid PO within the PTW of the next upcoming UE’s PH as per Idle eDRX.
	<--
	Paging
	-
	-

	19
	Check: Does the UE transmit a random access using prach-ConfigIndex given in step 15?
	-
	-
	3
	P

	20
	The UE transmit an RRCConnectionRequest message.
	-->
	RRCConnectionRequest
	-
	-

	21
	The SS transmits an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	22
	Check: Does the UE transmit an RRCConnectionSetupComplete message
including a SERVICE REQUEST message?
	-->
	RRCConnectionSetupComplete
	3
	P

	23-26
	Steps 6 to 9 of the generic radio bearer establishment procedure in TS 36.508 subclause 4.5.3.3 are executed to successfully complete the service request procedure.
	-
	-
	-
	-

	27
	SS releases the RRC Connection.
	-->
	RRCConnectionRelease
	-
	-


8.1.1.2a.3.3
Specific message contents
Table 8.1.1.2a.3.3-1: SystemInformationBlockType1 (Preamble)
	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE{
	
	
	

	    nonCriticalExtension SEQUENCE{
	
	
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        nonCriticalExtension SEQUENCE{
	
	
	

	          nonCriticalExtension SEQUENCE{
	
	
	

	            hyperSFN-r13
	Current H-SFN Value
	
	

	            eDRX-Allowed-r13
	true
	
	

	            nonCriticalExtension
	Not present
	
	

	          }        
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.1.2a.3.3-2: ATTACH ACCEPT (Preamble)

	Derivation Path: 36.508 Table 4.7.2-1

	Information Element
	Value/remark
	Comment
	Condition

	Extended DRX parameters
	
	
	

	  Paging Time Window
	‘0001’B
	2,56 seconds
	

	  eDRX value
	‘0101’B
	81,92 seconds
	


Table 8.1.1.2a.3.3-3: SystemInformationBlockType1 (step 1, table 8.1.1.2a.3.2-1)

	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  systemInfoValueTag
	1
	Default value is 0
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE{
	
	
	

	              hyperSFN-r13
	Current H-SFN Value
	
	

	              eDRX-Allowed-r13
	Not present
	
	

	              nonCriticalExtension
	Not present
	
	

	            }
	
	
	


Table 8.1.1.2a.3.3-4: SystemInformationBlockType2 (step 1, Table 8.1.1.2a.3.2-1)

	Derivation Path: 36.508 Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    prach-Config SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigIndex
	10
	
	FDD

	        prach-ConfigIndex
	52
	Set to index which denote subframe numbers different from the default one.
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.1.2a.3.3-5: Paging (step 2, Table 8.1.1.2a.3.2-1)

	Derivation Path: 36.508 Table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList
	Not present
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          redistributionIndication-r13
	Not present
	
	

	          systemInfoModification-eDRX-r13
	true
	
	

	          nonCriticalExtension
	Not present
	
	

	        }
	
	
	

	      }  
	
	
	

	    }  
	
	
	

	  }  
	
	
	

	}
	
	
	


Table 8.1.1.2a.3.3-6: SystemInformationBlockType1 (step 15, table 8.1.1.2a.3.2-1)

	Derivation path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  systemInfoValueTag
	2
	Default value is 0
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE{
	
	
	

	              hyperSFN-r13
	Current H-SFN Value
	
	

	              eDRX-Allowed-r13
	true
	
	

	              nonCriticalExtension
	Not present
	
	

	            }
	
	
	


Table 8.1.1.2a.3.3-7: SystemInformationBlockType2 (step 15, Table 8.1.1.2a.3.2-1)

	Derivation Path: 36.508 Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    prach-Config SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigIndex
	3
	
	FDD

	        prach-ConfigIndex
	51
	
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.1.2a.3.3-8: Paging (step 16, Table 8.1.1.2a.3.2-1)

	Derivation Path: 36.508 Table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList
	Not present
	
	

	  systemInfoModification
	true
	
	

	}
	
	
	


