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	Reason for change:
	Issue 1: Selective Monitoring of PDCCH monitoring occasions of PEI
In multi-beam operation, UE can determine the suitable SSB before monitoring PEI occasion by measuring transmitted SSBs and monitor only the PDCCH monitoring occasion corresponding to the suitable SSB. To enable this operation, it should be specified that “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.” 
Issue 2: PEI monitoring in last cell
Scenario: UE enters RRC_ INACTIVE in Cell 1. In RRC_ INACTIVE UE reselects to Cell 2. SDT procedure is initiated in RRC_INACTIVE. SDT procedure is completed upon receiving RRC Release message including suspend config. UE continues in RRC_INACTIVE. Cell 2 broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is not in cell in which it entered RRC_ INACTIVE, so UE does not monitor PEI in Cell 2. Note that UE entered RRC_INACTIVE in Cell 1.
· In this scenario the last serving cell with which the UE performed data communication is cell 2 and cell 2 has UE’s context. So UE should monitor PEI in this scenario.
Scenario: UE is in RRC_CONNECTED state in cell 1. UE receives RRC Release message from cell 1 which includes suspend configuration. Upon receiving this RRC Release message, UE enters RRC_INACTIVE in cell 1. In RRC_ INACTIVE UE reselects to cell 2. SDT procedure is initiated in RRC_INACTIVE. SDT procedure is unsuccessfully completed (e.g. SDT timer expires, or max RLC retransmissions have occurred or max RA preamble transmissions have occurred, integrity check failure occurs or cell reselection occurs during SDT procedure), so UE enters RRC_IDLE. Cell 2 broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is in cell in which it entered RRC_ IDLE, so UE monitors PEI in Cell 2. 
· since SDT procedure was unsuccessful, network does not really know that cell 2 is the last cell of UE. From network point of view last cell is still cell 1. So UE should not monitor PEI in this scenario.

	
	

	Summary of change:
	Issue 1: Specified that “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.” 
Issue 2: Specified that, If lastUsedCellOnly is configured in system information of a cell: The UE monitors PEI in this cell if the UE most recently received RRCRelease message in this cell

	
	

	Consequences if not approved:
	Issue 1: UE can not selectively monitor PDCCH monitoring occasion in PEI Occasion resulting in increased UE power consumption.

Issue 2: Incorrect PEI monitoring 
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TP for Issue 1
7.2.1	Paging Early Indication reception
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.
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.
If lastUsedCellOnly is configured in system information of a cell, the UE monitors PEI only in the cell if the UE most recently entered RRC_IDLE or RRC_INACTIVE states in this cell. Otherwise, the UE monitors PEI in the camped cell regardless of which cell the UE most recently entered RRC_IDLE or RRC_INACTIVE states.
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. subframe or OFDM symbol) where PEI can be sent (TS 38.213 [4]).
The time location of PEI-O for UE's PO is determined by a reference point and an offset from the reference point to the start of the first PDCCH monitoring occasion of this PEI-O:
-	The reference point is the start of a reference frame determined by a frame-level offset from the start of the first PF of the PF(s) associated with the PEI-O, provided by PEI-F_offset in SIB1;
-	The offset is a symbol-level offset from the reference point to the start of the first PDCCH MO of PEI-O, provided by firstPDCCH-MonitoringOccasionOfPEI-O in SIB1.
If one PEI-O is associated with POs of two PFs, the two PFs are consecutive PFs calculated by the parameters PF_offset, T, Ns, and N. The first PF of the PFs associated with the PEI-O is provided by ((SFN for PF) - floor (iPO/Ns)*T/N, where SFN for PF is determined in clause 7.1, iPO = ((UE_ID mod N) * Ns + i_s) mod po-NumPerPEI, and po-NumPerPEI is configured via SIB, T, Ns, and N are determined in clause 7.1.
The PDCCH monitoring occasions for PEI are determined according to pei-SearchSpace as specified in TS 38.213 [4], PEI-F_offset, firstPDCCH-MonitoringOccasionOfPEI-O and nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured as specified in TS 38.331 [3]. When SearchSpaceId = 0 is configured for pei-SearchSpace, the PDCCH monitoring occasions for PEI are same as for RMSI as defined in clause 13 in TS 38.213 [4]. UE determines first PDCCH MO for PEI-O based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, as for the case with SearchSpaceId > 0 configured.
When SearchSpaceId = 0 is configured for peiSearchSpac, the UE monitors the PEI-O according to searchSpaceZero. When SearchSpaceId other than 0 is configured for peiSearchSpace, the UE monitors the PEI-O according to the SearchSpace of the configured SearchSpaceId.
A PEI occasion is a set of 'S*X' consecutive PDCCH monitoring occasions, where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1, and X is the nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured or is equal to 1 otherwise. The [x*S+K]th PDCCH monitoring occasion for PEI in the PEI occasion corresponds to the Kth transmitted SSB, where x=0,1,…,X-1, K=1,2,…,S. The PDCCH monitoring occasions for PEI which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for PEI in the PEI-O. When the UE detects a PEI within its PEI-O, the UE is not required to monitor the subsequent monitoring occasion(s) associated with the same PEI-O.
If the UE detects PEI and the PEI indicates the subgroup the UE belongs to to monitor its associated PO, as specified in clause 10.4a in TS 38.213 [4], the UE monitors the associated PO as specified in clause 7.1. If the UE does not detect PEI on the monitored PEI occasion or the PEI does not indicate the subgroup the UE belongs to to monitor its associated PO, as specified in clause 10.4a in TS 38.213 [4], the UE is not required to monitor the associated PO as specified in clause 7.1.
If the UE is unable to monitor the PEI occasion (i.e. all valid PDCCH monitoring occasion for PEI) corresponding to its PO, e.g. during cell re-selection, the UE monitors the associated PO according to clause 7.1.

TP for Issue 2
7.2.1	Paging Early Indication reception
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 only in the cell if the UE most recently received RRCRelease message entered RRC_IDLE or RRC_INACTIVE states in this cell. Otherwise, the UE monitors PEI in the camped cell regardless of which cell the UE most recently entered RRC_IDLE or RRC_INACTIVE states. 
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. subframe or OFDM symbol) where PEI can be sent (TS 38.213 [4]).
The time location of PEI-O for UE's PO is determined by a reference point and an offset from the reference point to the start of the first PDCCH monitoring occasion of this PEI-O:
-	The reference point is the start of a reference frame determined by a frame-level offset from the start of the first PF of the PF(s) associated with the PEI-O, provided by PEI-F_offset in SIB1;
-	The offset is a symbol-level offset from the reference point to the start of the first PDCCH MO of PEI-O, provided by firstPDCCH-MonitoringOccasionOfPEI-O in SIB1.
If one PEI-O is associated with POs of two PFs, the two PFs are consecutive PFs calculated by the parameters PF_offset, T, Ns, and N. The first PF of the PFs associated with the PEI-O is provided by ((SFN for PF) - floor (iPO/Ns)*T/N, where SFN for PF is determined in clause 7.1, iPO = ((UE_ID mod N) * Ns + i_s) mod po-NumPerPEI, and po-NumPerPEI is configured via SIB, T, Ns, and N are determined in clause 7.1.
The PDCCH monitoring occasions for PEI are determined according to pei-SearchSpace as specified in TS 38.213 [4], PEI-F_offset, firstPDCCH-MonitoringOccasionOfPEI-O and nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured as specified in TS 38.331 [3]. When SearchSpaceId = 0 is configured for pei-SearchSpace, the PDCCH monitoring occasions for PEI are same as for RMSI as defined in clause 13 in TS 38.213 [4]. UE determines first PDCCH MO for PEI-O based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, as for the case with SearchSpaceId > 0 configured.
When SearchSpaceId = 0 is configured for peiSearchSpac, the UE monitors the PEI-O according to searchSpaceZero. When SearchSpaceId other than 0 is configured for peiSearchSpace, the UE monitors the PEI-O according to the SearchSpace of the configured SearchSpaceId.
A PEI occasion is a set of 'S*X' consecutive PDCCH monitoring occasions, where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1, and X is the nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured or is equal to 1 otherwise. The [x*S+K]th PDCCH monitoring occasion for PEI in the PEI occasion corresponds to the Kth transmitted SSB, where x=0,1,…,X-1, K=1,2,…,S. The PDCCH monitoring occasions for PEI which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for PEI in the PEI-O. When the UE detects a PEI within its PEI-O, the UE is not required to monitor the subsequent monitoring occasion(s) associated with the same PEI-O.
If the UE detects PEI and the PEI indicates the subgroup the UE belongs to to monitor its associated PO, as specified in clause 10.4a in TS 38.213 [4], the UE monitors the associated PO as specified in clause 7.1. If the UE does not detect PEI on the monitored PEI occasion or the PEI does not indicate the subgroup the UE belongs to to monitor its associated PO, as specified in clause 10.4a in TS 38.213 [4], the UE is not required to monitor the associated PO as specified in clause 7.1.
If the UE is unable to monitor the PEI occasion (i.e. all valid PDCCH monitoring occasion for PEI) corresponding to its PO, e.g. during cell re-selection, the UE monitors the associated PO according to clause 7.1.
