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[Start of change]
11.7.1	eDRX / IDLE
11.7.1.1	Test Purpose (TP)
(1)
with { UE having sent an REGISTRATION REQUEST message with extended DRX parameters IE }
ensure that {
  when { the UE receives the extended DRX parameters in the REGISTRATION ACCEPT message}
   then { the UE sends a REGISTRATION COMPLETE message }
            }

(2)
with { UE in NR RRC_IDLE state and configured eDRX (eDRX cycle > 10.24s) }
ensure that {
  when { network sends Paging message within a Paging Time Window (PTW) }
    then { UE establishes RRC connection }
            }

(3)
with { UE in NR RRC_IDLE state and configured eDRX (eDRX cycle <= 10.24s) }
ensure that {
  when { network sends Paging message within a paging occasion }
    then { UE establishes RRC connection }
            }

(4)
with { UE in NR RRC_IDLE state and configured eDRX }
ensure that {
  when { network changes SIB1 to exclude eDRX-AllowedIdle IE }
   then { UE applies the new system information about eDRX not allowed and stops using extended DRX for CN paging in RRC_IDLE state }
            }

11.7.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 24.501 clauses 5.3.1, TS 38.304 clause 7.4.
[TS 24.501, clause 5.3.16]
Extended DRX (eDRX) cycle is supported for a UE in N1 mode. When eDRX is requested by the UE and accepted by the network:
-	if the UE is not in NB-N1 mode, eDRX is used when the UE is in 5GMM-IDLE mode or in 5GMM-CONNECTED mode with RRC inactive indication; or
-	if the UE is in NB-N1 mode, eDRX is used when the UE is in 5GMM-IDLE mode.
The UE may request the use of eDRX cycle during a registration procedure by including the Requested extended DRX parameters IE (see 3GPP TS 23.501 [8] and 3GPP TS 23.502 [9]). The UE shall not request the use of eDRX during a registration procedure for emergency services. The UE may use the extended idle mode DRX cycle length stored in the USIM (see 3GPP TS 31.102 [22]) when requesting the use of eDRX.
The UE and the network may negotiate eDRX parameters during a registration procedure when the UE has an emergency PDU session.
The network accepts the request to use the eDRX by providing the Negotiated extended DRX parameters IE when accepting the registration procedure. The UE shall use eDRX only if it received the Negotiated extended DRX parameters IE during the last registration procedure and the UE does not have an emergency PDU session.
NOTE:	If the UE wants to keep using eDRX, the UE includes the Extended DRX parameters IE in each registration procedure.
If the UE received the Negotiated extended DRX parameters IE during the last registration procedure, upon successful completion of the PDU session release procedure of the emergency PDU session, the UE shall resume eDRX.
If the network has provided the Negotiated extended DRX parameters IE during the last registration procedure, upon successful completion of the PDU session release procedure of the emergency PDU session, the network shall resume eDRX.
If the UE or the network locally releases an emergency PDU session, the UE or the network shall not use eDRX until the UE receives eDRX parameters during a registration procedure with PDU session context synchronization or upon successful completion of a service request procedure with PDU session context synchronization.
If the UE did not receive the Negotiated extended DRX parameters IE, or if the UE has an emergency PDU session, the UE shall use the stored UE specific DRX parameter, if available.
If the network did not accept the request to use eDRX, or if the UE has an emergency PDU session, the network shall use the stored UE specific DRX parameter, if available.
If the network provided the Negotiated extended DRX parameters IE and also assigned a new 5G-GUTI for the UE as described in subclause 5.5.1.3.4 during the last registration procedure, the network shall use the stored UE specific DRX parameter, if available, with the old 5G-GUTI and use the eDRX provided by the network with the new 5G-GUTI until the old 5G-GUTI can be considered as invalid by the network (see subclauses 5.4.4.4 and 5.5.1.3.4).
[TS 38.304, clause 7.4]
[bookmark: _Hlk88149298]The UE may be configured by upper layers and/or RRC with an extended DRX (eDRX) cycle TeDRX, CN and/or TeDRX, RAN. The UE operates in eDRX for CN paging in RRC_IDLE or RRC_INACTIVE states if the UE is configured for eDRX by upper layers and eDRX-AllowedIdle is signalled in SIB1. The UE operates in eDRX for RAN paging in RRC_INACTIVE state if the UE is configured for eDRX by RAN and eDRX-AllowedInactive is signalled in SIB1. If the UE is configured with an extended DRX cycle no longer than 1024 radio frames, it monitors POs as defined in 7.1 with configured eDRX cycle. Otherwise, a UE configured with eDRX monitors POs as defined in 7.1 during a periodic Paging Time Window (PTW) configured for the UE. 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 formula:
The PH for CN is the H-SFN satisfying the following equations:
H-SFN mod TeDRX_CN= (UE_ID_H mod TeDRX_CN), where
-	UE_ID_H: 13 most significant bits of the Hashed ID.
-	TeDRX_CN: UE-specific eDRX cycle in Hyper-frames, (TeDRX_CN = 2, …, 1024 Hyper-frames) configured by upper layers.
PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:
SFN = 128 * ieDRX_CN, where
-	ieDRX_CN = floor(UE_ID_H /TeDRX_CN) mod 8
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 (PTW) length (in seconds) configured by upper layers
Hashed ID is defined as follows:
Hashed_ID is Frame Check Sequence (FCS) for the bits b31, b30…, b0 of 5G-S-TMSI.
5G-S-TMSI = <b47, b46, …, b0> as defined in TS 23.003 [23].
The 32-bit FCS shall be the ones complement of the sum (modulo 2) of Y1 and Y2, where
-	Y1 is the remainder of xk (x31 + x30 + x29 + x28 + x27 + x26 + x25 + x24 + x23 + x22 + x21 + x20 + x19 + x18 + x17 + x16 + x15 + x14 + x13 + x12 + x11 + x10 + x9 + x8 + x7 + x6 + x5 + x4 + x3 + x2 + x1 + 1) divided (modulo 2) by the generator polynomial x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1, where k is 32; and
-	Y2 is the remainder of Y3 divided (modulo 2) by the generator polynomial x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1, where Y3 is the product of x32 by "b31, b30…, b0 of S-TMSI or 5G-S-TMSI", i.e., Y3 is the generator polynomial x32 (b31*x31 + b30*x30 + … + b0*1).
NOTE:	The Y1 is 0xC704DD7B for any 5G-S-TMSI value. An example of hashed ID calculation is in Annex A.
11.7.1.3	Test description
11.7.1.3.1	Pre-test conditions
System Simulator:
-	1 NR Cell connected to 5GC, default parameters.
UE:
-	UE supporting extended DRX.
Preamble:
-	UE is in state 0N-B according to TS 38.508-1 [4] Table 4.4A.2-2.
11.7.1.3.2	Test procedure sequence
Table 11.7.1.3.2-1: Main Behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE is switched on
	-
	-
	-
	-

	2-3
	Steps 2-3 of the generic procedure for NR RRC_IDLE as specified in TS 38.508-1 [4] Table 4.5.2.2-2 are performed.
	-
	-
	-
	-

	4
	The UE transmits a REGISTRATION REQUEST message including  the Requested extended DRX parameters IE
	-->
	NR RRC: RRCSetupComplete
5GMM: REGISTRATION REQUEST
	-
	-

	5-13
	Steps 5-13 of Table 4.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed.
	-
	-
	-
	-

	14
	The SS transmits a REGISTRATION ACCEPT message including the Negotiated extended DRX parameters IE.?
	<--
	NR RRC: DLInformationTransfer
5GMM: REGISTRATION ACCEPT
	-
	-

	15
	Check: Does the UE transmit a REGISTRATION COMPLETE message? 
	-->
	NR RRC: ULInformationTransfer
5GMM: REGISTRATION COMPLETE
	1
	P

	16-17
	Steps 19a1-20a1 of Table 4.5.2.2-24.5.3.2-1 of the generic procedure in TS 38.508-1 [4] are performed.
	-
	-
	-
	-

	18
	The SS transmits a Paging message within a paging occasion
	<--
	NR RRC: Paging
	-
	-

	19
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR RRC: RRCSetupRequest
	2
	P

	20
	The SS transmits an RRCSetup message.
	<--
	NR RRC: RRCSetup
	-
	-

	21
	The UE transmits an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR RRC: RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	22-25
	Steps 5 to 8 of the NR RRC_CONNECTED procedure in TS 38.508-1 Table 4.5.4.2-3 are executed to successfully complete the service request procedure.
	-
	-
	-
	-

	26
	Switch off UE in RRC CONNECTED as described in TS 38.508-1 [4] subclause 4.9.6.3
	-
	
	
	

	27
	Switch on UE.
	-
	
	
	

	28-46
	The generic test procedure in TS 38.508-1 [4] Table 4.5.2.2-2 indicate that the UE performs registration on NR Cell 1.
	-
	-
	-
	-

	47
	The SS transmits a Paging message in a valid PO within the PTW of the next upcoming UE’s PH as per Idle eDRX.
	<--
	NR RRC: Paging
	-
	-

	48
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR RRC: RRCSetupRequest
	3
	P

	49
	The SS transmits an RRCSetup message.
	<--
	NR RRC: RRCSetup
	-
	-

	50
	The UE transmits an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR RRC: RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	51-54
	Steps 5 to 8 of the NR RRC_CONNECTED procedure in TS 38.508-1 Table 4.5.4.2-3 are executed to successfully complete the service request procedure.
	-
	-
	-
	-

	55
	The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	-->
	NR RRC: RRCRelease
	-
	-

	56
	The SIB1 is updated according to Table 11.7.1.3.3-1 and transmits a Short message on PDCCH using P-RNTI indicating a systemInfoModification.
	<--
	PDCCH (DCI 1_0): Short Message
	-
	-

	57
	Wait for 2.1* modification period to allow the new system information to take effect.
	-
	-
	-
	-

	58
	The SS transmits a Paging message to the UE in a valid PO which is derived by normal DRX and not belonging to extended DRX.
	<--
	NR : Paging
	-
	-

	59
	Check: Does the UE send an
RRCSetupRequest message?
	-->
	NR RRC: RRCSetupRequest
	4
	P

	60-656a1
	Steps 3-89a1 of Generic procedure specified in Table 4.5.4.2-3 are performed.
	-
	-
	-
	-



11.7.1.3.3	Specific message contents
Table 11.7.1.3.3-1: SIB1 (preamble and step 56, Table 11.7.1.3.2-1)
	Derivation path: TS 38.508-1 [4] , table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        hyperSFN-r17
	Current H-SFN Value
	
	Preamble

	
	Not present
	
	Step 56

	        eDRX-AllowedIdle-r17
	true
	
	

	
	Not present
	
	Step 56

	        eDRX-AllowedInactive-r17
	true
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 11.7.1.3.3-2: REGISTRATION REQUEST (Step 4 and Step 31, Table 11.7.1.3.2-1)
	Derivation path: TS 38.508-1 [4], table 4.7.1-6

	Information Element
	Value/Remark
	Comment
	Condition

	Requested extended DRX parameters
	
	
	

	  Paging Time Window
	Present but contents not checked
	
	

	  eDRX value
	Present but contents not checked
	
	

	 Extended Paging Time Window
	Not Checked
	Note 1
	

	Note 1:     Extended Paging Time Window is an optional IE. If UE request eDRX cycle larger than 10,24 seconds, UE may include Extended Paging Time Window.



Table 11.7.1.3.3-3: REGISTRATION ACCEPT (Step 14, Table 11.7.1.3.2-1)
	Derivation path: TS 38.508-1 [4], table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Negotiated extended DRX parameters
	
	
	

	  Paging Time Window
	Any allowed value‘0101’B
	Note81,92 seconds
	

	  eDRX value
	‘0001’B0101’B
	5,1281,92 seconds
	

	 Extended Paging Time Window
	‘00000001’B
	2,56 seconds
	

	Note 1:	In NR connected to 5GCN, the Paging Time Window field is ignored and the PTW value is included in the Extended Paging Time Window field.



Table 11.7.1.3.3-4: REGISTRATION ACCEPT (Step31, Table 11.7.1.3.2-1)
	Derivation path: TS 38.508-1 [4], table 4.7.1-7

	Information Element
	Value/Remark
	Comment
	Condition

	Negotiated extended DRX parameters
	
	
	

	  Paging Time Window
	Any allowed value
	Note 1
	

	  eDRX value
	‘0001’B
‘00000001’B
	5,122,56 seconds
	

	 Extended Paging Time Window
	‘00000011’B00000001’B
	5,12 2,56 seconds
	

	Note 1:	In NR connected to 5GCN, the Paging Time Window field is ignored and the PTW value is included in the Extended Paging Time Window field.



[End of change]

