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[bookmark: _Toc21103192]8.1.1.1a	Paging Early Indication and Subgrouping
[bookmark: _Toc21103193]8.1.1.1a.1	Paging Early Indication with Subgrouping / RRC_IDLE / lastUsedCellOnly not configured / Subgroup ID selection
8.1.1.1a.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_IDLE state and PEI configuration and subgroupConfig is provided in SIB1}
ensure that {
  when { UE detects PEI and the PEI indicates the subgroup the UE belongs to }
    then { UE monitors the associated PO and reacts to paging with matching UE ID}
            }
(2)
with { UE in NR RRC_IDLE state and PEI configuration and subgroupConfig is provided in SIB1}
ensure that {
  when { UE detects that subgroupsNumForUEID = subgroupsNumPerPO }
    then { UE uses subgroup ID based on UE_ID based subgrouping }
            }
(3)
with { UE in NR RRC_IDLE state and PEI configuration and subgroupConfig is provided in SIB1 without lastUsedCellOnly of the cell where it has received the most recent RRCRelease}
ensure that {
  when { UE has received RRCRelease without noLastCellUpdate in this cell }
    then { UE monitors the PEI and the associated PO in the camped cell and does not react to paging in the old cell}
            }
(4)
with { UE in NR RRC_IDLE state and PEI configuration and subgroupConfig is provided in SIB1}
ensure that {
  when { UE detects that subgroupsNumForUEID < subgroupsNumPerPO and no CN assigned subgrouping is available }
    then { UE uses subgroup ID based on UE_ID based subgrouping }

8.1.1.1a.1.2	Conformance requirements
References: The conformance requirements covered in the current TC is specified in: TS 38.304 clauses 7.2, 7.3.0 and 7.3.2. Unless otherwise stated these are Rel-17 requirements.
[TS 38.304, clause 7.2]
The UE may use Paging Early Indication (PEI) in RRC_IDLE and RRC_INACTIVE states in order to reduce power consumption. If PEI configuration is provided in system information, the UE in RRC_IDLE or RRC_INACTIVE state supporting PEI (except for the UEs expecting multicast session activation notification) can monitor PEI using PEI parameters in system information according to the procedure described below.
If lastUsedCellOnly is configured in system information of a cell, the UE monitors PEI in the cell only if the UE most recently received RRCRelease without noLastCellUpdate in this cell. Otherwise (i.e., if lastUsedCellOnly is not configured in system information of a cell), the UE monitors PEI in the camped cell.
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.
[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 7.3.2]
Paging with UE_ID based subgrouping is used in the cell which supports UE_ID based subgrouping, as described in clause 7.3.0.
If the UE is not configured with a CN assigned subgroup ID, or if the UE configured with a CN assigned subgroup ID is in a cell supporting only UE_ID based subgrouping, the subgroup ID of the UE is determined by the formula below:
SubgroupID = (floor(UE_ID/(N*Ns)) mod subgroupsNumForUEID) + (subgroupsNumPerPO - subgroupsNumForUEID),
where:
N: number of total paging frames in T, which is the DRX cycle of RRC_IDLE state as specified in clause 7.1
Ns: number of paging occasions for a PF
UE_ID: 5G-S-TMSI mod X, where X is 32768, if eDRX is applied; otherwise, X is 8192
subgroupsNumForUEID: number of subgroups for UE_ID based subgrouping in a PO, which is broadcasted in system information
The UE belonging to the SubgroupID monitors its associated PEI which indicates the paged subgroup(s) as specified in clause 7.2.
8.1.1.1a.1.3	Test Description
8.1.1.1a.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:
-	The UE is in 5GS state 1N-A on NR Cell 1 according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-1.
8.1.1.1a.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 8.1.1.1a.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
	-88
	-82
	



Table 8.1.1.1a.1.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 11
	Remark

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

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-91
	-82
	




Table 8.1.1.1a.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 1 unless otherwise stated.
	-
	-
	-
	-

	1
	The SS transmits a PEI and the Paging message including an un-matched identity (incorrect ng-5G-S-TMSI)  on the associated PO only.
	<--
	NR : Paging
	-
	-

	2
	Check: Does the UE transmit an RRCSetupRequest message within 10s?
	-->
	NR : RRCSetupRequest
	1, 2
	F

	3
	The SS transmits a PEI and the Paging message including a matched identity on the associated PO only.
	<--
	NR : Paging
	-
	-

	4
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	1, 2
	P

	5
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	6
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	7-10
	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.
	-
	-
	-
	-

	11
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-

	12
	The SS adjusts the cell power levels according to row "T1" in table 8.1.1.1a.1.3.2-1/2.
	-
	-
	-
	-

	13
	Wait 5s so the UE can camp on NR Cell 11.
	
	
	
	

	14
	The SS transmits a PEI and the Paging message including a matched identity on the associated PO only on NR Cell 1.
	<--
	NR : Paging
	-
	-

	15
	Check: Does the UE transmit an RRCSetupRequest message within 10s on NR Cell 1?
	-->
	NR : RRCSetupRequest
	3
	F

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

	16
	The SS transmits a PEI and the Paging message including a matched identity on the associated PO only.
	<--
	NR : Paging
	-
	-

	17
	Check: Does the UE transmit an RRCSetupRequest message?
	-->
	NR : RRCSetupRequest
	4
	P

	18
	The SS transmits an RRCSetup message.
	<--
	NR : RRCSetup
	-
	-

	19
	The UE transmit an RRCSetupComplete message including SERVICE REQUEST to confirm the successful completion of the connection establishment.
	-->
	NR : RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	20-23
	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.
	-
	-
	-
	-

	24
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-



8.1.1.1a.1.3.3	Specific message contents
Table 8.1.1.1a.1.3.3-1: SIB1 for NR Cell 1 (preamble and all steps, Table 8.1.1.1a.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], table 4.6.1-28 with condition PEI



Table 8.1.1.1a.1.3.3-2: SIB1 for NR Cell 11 (preamble and all steps, Table 8.1.1.1a.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 8.1.1.1a.1.3.3-2
	
	

	}
	
	
	



Table 8.1.1.1a.1.3.3-3: ServingCellConfigCommonSIB (preamble and all steps, Table 8.1.1.1a.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 8.1.1.1a.1.3.3-3
	
	

	}
	
	
	



Table 8.1.1.1a.1.3.3-4: DownlinkConfigCommonSIB (preamble and all steps, Table 8.1.1.1a.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], table 4.6.1-53 with condition PEI

	Information Element
	Value/remark
	Comment
	Condition

	DownlinkConfigCommonSIB ::= SEQUENCE {
	
	
	

	  pei-Config-r17 ::= SEQUENCE {
	
	
	PEI

	    subgroupConfig-r17 ::= SEQUENCE {
	
	
	

	      subgroupsNumForUEID-r17
	1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table Table 8.1.1.1a.1.3.3-5: Paging (step 1, Table 8.1.1.1a.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-9

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord {
	1 entry
	
	

	    PagingRecord[1] SEQUENCE {
	
	entry 1
	

	      ue-Identity CHOICE {
	
	
	

	        ng-5G-S-TMSI
	Set to the different value from the NG-5G-S-TMSI of the UE
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.1.1a.1.3.3-6: RRCSetupRequest (Steps 4 and 7 Table 8.1.1.1a.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
	
	

	  }
	
	
	

	}
	
	
	




