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9.1.14	Paging Early Indication with Paging Subgrouping Assistance
[bookmark: _Toc21103192]9.1.14.1	Paging Early Indication with Subgrouping / RRC_IDLE / lastUsedCellOnly not configured / Subgroup ID selection
[bookmark: _Toc21103193]9.1.14.1.1	Paging Early Indication with Subgrouping / RRC_IDLE / lastUsedCellOnly not configured / Subgroup ID selection
9.1.14.1.1.1	Test Purpose (TP)
(1)
with { UE with no PEIPS assistance information provided in 5GMM-REGISTERED-INITIATED state for initial registration on a cell that support PEIPS and subgroupsNumForUEID < subgroupsNumPerPO }
ensure that {
  when { UE receieves REGISTRATION ACCEPT message with Negotiated PEIPS assistance information IE, including the Paging subgroup IDs }
    then { UE monitors its associated PEI which indicates the paged subgroups }
            }
(2)
with { UE with PEIPS assistance information provided with Paging subgroup IDs in 5GMM-REGISTERED-INITIATED state for mobility registration on a cell that support PEIPS and subgroupsNumForUEID is absent in subgroupConfig }
ensure that {
  when { UE recieves REGISTRATION ACCEPT message with Negotiated PEIPS assistance information IE, including the Paging subgroup ID different from previously assigned subgroup ID }
    then { UE monitors its associated PEI which indicates the paged new subgroup }
            }
(3)
with { UE with PEIPS assistance information provided in 5GMM-CONNECTED state and subgroupsNumForUEID is absent in subgroupConfig }
ensure that {
  when { UE recieves REGISTRATION ACCEPT message without Negotiated PEIPS assistance information IE }
    then { UE monitors one paging occasion per DRX cycle }
            }
(4)
with { UE with PEIPS assistance information provided with Paging subgroup ID on a cell that support PEIPS and subgroupsNumForUEID is absent in subgroupConfig }
ensure that {
  when { UE receives a CONFIGURATION UPDATE COMMAND with PEIPS assistance information provided with Paging subgroup ID }
    then { UE monitors its associated PEI which indicates the paged new subgroup }

9.1.14.1.1.2	Conformance requirements
References: The conformance requirements covered in the current TC is specified in: TS 24.501 clause 5.3.25, TS 38.304 clauses 7.2.1.
[TS 24.501, clause 7.2]
The UE shall use PEIPS assistance information only if the UE received the Negotiated PEIPS assistance information IE during the last registration procedure. If the UE did not receive the Negotiated PEIPS assistance information IE during the last registration procedure, the UE shall delete any existing PEIPS assistance information received from the network.
[TS 38.304, clause 7.3.0]
If PEI and subgrouping are configured, UEs monitoring the same PO can be divided into one or more subgroups. With subgrouping, the UE monitors the associated PO if the corresponding bit for subgroup the UE belongs to is indicated as 1 by PEI corresponding to its PO, as specified in clause 10.4a in TS 38.213 [4].
The following parameters are used for the determination of subgroup ID:
-	subgroupsNumPerPO: total number of subgroups for both CN assigned subgrouping (if any) and UE_ID based subgrouping (if any) in a PO, which is broadcasted in system information;
-	subgroupsNumForUEID: number of subgroups for UE_ID based subgrouping in a PO, which is broadcasted in system information.
[TS 38.304, clause 7.2.1]
The UE monitors one PEI occasion per DRX cycle. A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframes or OFDM symbols) where PEI can be sent (TS 38.213 [4]). In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.
9.1.14.1.1.3	Test Description
9.1.14.1.1.3.1	Pre-test conditions
System Simulator:
-	2 NR cells: NR Cell 1 and NR Cell 11
-	System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cell.
UE:
-	None.
Preamble:
-	If pc_IP_Ping is set to TRUE then the UE is in 5GS state 1N-A, PDU SESSION ACTIVE according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-1
-	Else, the UE is in 5GS state 1N-A and Test Loop Function (On) with UE test loop mode B on NR Cell 1 according to 38.508-1[4], clause 4.4A.2 Table 4.4A.2-3.
9.1.14.1.1.3.2	Test procedure sequence
Table 6.1.2.1.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at various time instants of the test execution. The exact instants on which these values shall be applied are described in the texts in this clause. 
Table 9.1.14.1.1.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 11
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	Off
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	-88
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	Off
	


Table 9.1.14.1.1.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82
	Off
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	-82
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82
	Off
	



Table 9.1.14.1.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are sent and received on NR Cell 11 unless otherwise stated.
	-
	-
	-
	-

	1
	SS re-adjusts the cell-specific reference signal level according to row "T1" in table 9.1.14.1.1.3.2-1/2.
	-
	-
	-
	-

	2-7a1
	Steps 1 to 6a1 of the TA update procedure in TS 38.508-1 Table 4.9.5.2.2-1 are executed
	-
	-
	-
	-

	8
	The SS transmits a PEI with the bit corresponding for the subgroup the UE belongs to is indicated as 1 and the Paging message including a matched identity on the associated PO only.
	<--
	NR : Paging
	-
	-

	9
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	1
	P

	10
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	11
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	12-15
	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.
	-
	-
	-
	-

	16
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-

	17
	The SS adjusts the cell power levels according to row "T2" in table 9.1.14.1.1.3.2-1/2.
	-
	-
	-
	-

	-
	The following messages are sent and received on NR Cell 1 unless otherwise stated.
	
	
	
	

	18-23a1
	Steps 1 to 6a1 of the TA update procedure in TS 38.508-1 Table 4.9.5.2.2-1 are executed 
	-
	-
	-
	-

	24
	The SS transmits a PEI with the bit corresponding for the subgroup the UE belongs to is indicated as 1 and the Paging message including a matched identity on the associated PO only.
	<--
	NR : Paging
	-
	-

	25
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	2
	P

	26
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	27
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	28
	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.
	-
	-
	-
	-

	29
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-

	30-35a1
	Steps 1 to 6a1 of the procedure in TS 38.508-1 Table 4.5.4.2-3 are executed 4.9.5.2.2-1 as the UE performs a periodic registration.
	-
	-
	-
	-

	36
	The SS transmits a PEI with the bit corresponding for the subgroup the UE belongs to after step 23a1 indicated as 0 and the Paging message including a matched identity.
	<--
	NR : Paging
	-
	-

	37
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	3
	P

	38
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	39
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	40
	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.
	-
	-
	-
	-

	41
	The SS transmits a CONFIGURATION UPDATE COMMAND containing PEIPS assistance information
	<--
	CONFIGURATION UPDATE COMMAND
	-
	-

	42
	The UE transmit a CONFIGURATION UPDATE COMPLETE message
	-->
	CONFIGURATION UPDATE COMPLETE
	-
	-

	43
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-

	44
	The SS transmits a PEI with the bit corresponding for the subgroup the UE belongs to is indicated as 1 and the Paging message including a matched identity on the associated PO only.
	<--
	NR : Paging
	-
	-

	45
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	1
	P

	46
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	47
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	48-51
	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.
	-
	-
	-
	-

	52
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-



9.1.14.1.1.3.3	Specific message contents
Table 9.1.14.1.1.3.3-1: SIB1 for NR Cell 1 and NR Cell 11 (preamble and all steps, Table 9.1.14.1.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], table 4.6.1-28 with condition PEI

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	       servingCellConfigCommon
	ServingCellConfigCommonSIB in Table 9.1.14.1.1.3.3-2
	
	

	}
	
	
	



Table 9.1.14.1.1.3.3-2: ServingCellConfigCommonSIB (preamble and all steps, Table 9.1.14.1.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], table 4.6.1-169 with condition PEI

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  downlinkConfigCommon
	DownlinkConfigCommonSIB in Table 9.1.14.1.1.3.3-3
	
	

	}
	
	
	



Table 9.1.14.1.1.3.3-3: DownlinkConfigCommonSIB (preamble and all steps, Table 9.1.14.1.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], table 4.6.3-53 with condition PEI

	Information Element
	Value/remark
	Comment
	Condition

	DownlinkConfigCommonSIB ::= SEQUENCE {
	
	
	

	  pei-Config-r17 ::= SEQUENCE {
	
	
	

	    subgroupConfig-r17 ::= SEQUENCE {
	
	
	

	      subgroupsNumForUEID-r17
	Not Present
	
	NR Cell 1

	      subgroupsNumForUEID-r17
	1
	
	NR Cell 11

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 9.1.14.1.1.3.3-4: RRCSetupRequest (Steps 3 and 16 Table 9.1.14.1.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	RRCSetupRequest ::= SEQUENCE {
	
	
	

	  rrcSetupRequest SEQUENCE {
	
	
	

	    establishmentCause
	mt-Access
	
	

	  }
	
	
	

	}
	
	
	



Table 9.1.14.1.1.3.3-5: REGISTRATION ACCEPT (step 5, 21, 33 Table 9.1.14.1.1.3.2-3)
	Derivation path: TS 38.508-1 [4], Table 4.7.1-7

	Information Element
	Value/remark
	Comment
	Condition

	T3512 value
	
	
	Step 33

	  Timer value
	'00001'B
	
	

	  Unit
	'000'B
	
	

	Negotiated PEIPS assistance information
	Not present
	
	Step 33

	Negotiated PEIPS assistance information
	
	
	Step 5, 21

	   PEIPS assistance information IEI
	‘33’H
	
	

	   Length of PEIPS assistance information contents
	‘01’H
	
	

	   PEIPS assistance information type 1
	
	
	

	      Type of information
	‘000’B
	Paging subgroup ID value 
	

	       Paging subgroup ID value
	‘00000’B
	
	Step 5

	       Paging subgroup ID value
	‘00001’B
	
	Step 21



Table 9.1.14.1.1.3.3-6: CONFIGURATION UPDATE COMMAND (step 41, Table 9.1.4.1.3.2-1)
	Derivation path: TS 38.508-1 [4], Table 4.7.1-19

	Information Element
	Value/remark
	Comment
	Condition

	Configuration update indication
	'D1’H
	Registration not requested and Acknowledgement (ACK) requested
	

	Updated PEIPS assistance information
	
	
	

	   PEIPS assistance information IEI
	‘1F’H
	
	

	   Length of PEIPS assistance information contents
	‘01’H
	
	

	   PEIPS assistance information type 1
	
	
	

	      Type of information
	‘000’B
	Paging subgroup ID value 
	

	       Paging subgroup ID value
	‘00000’B
	
	



