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1. [bookmark: _Ref298777854]Introduction
In the RAN1#106bis_e meeting [1], the following agreement on PEI-occasion (PEI-O) were made.
Agreement 
A PEI occasion (PEI-O) is a set of S consecutive PDCCH monitoring occasions when nrofPDCCH-MonitoringOccasionPerSSB-InPO is not configured
· S is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
· The K-th PDCCH monitoring occasion for PEI in the PEI-O has the same QCL assumption as that of the K-th PDCCH monitoring occasion for paging in the PO.
· Note: QCL reference is SSB
· FFS: Determination of the PEI-O location 
· FFS: Support of unlicensed spectrum operation with nrofPDCCH-MonitoringOccasionPerSSB-InPO configured

Agreement
Determination of PEI-O location for a target PO is based on one of the following alternatives:
· Alt 1: The first PDCCH monitoring occasion of the PEI-O is provided w.r.t. the start of a reference frame determined by a frame-level offset to the PF of the target PO
· FFS: The unit and the range of the frame-level offset
· FFS: The unit and the range of the configuration for the first PDCCH monitoring occasion (e.g., to be the same as those of firstPDCCH-MonitoringOccasionOfPO)
· Alt 2: The first PDCCH monitoring occasion of the PEI-O is provided w.r.t. the L-th SS burst before the first PDCCH monitoring occasion of the target PO.
· FFS: the case that a SSB burst overlaps in time with the target PO
· FFS: L = 1, 2 or 3
· FFS: Reference the “start” or “end” of the L-th SS burst
· FFS: The unit and the range of the configuration for the first PDCCH monitoring occasion
· Alt 3: The first PDCCH monitoring occasion of the PEI-O is provided by a time offset w.r.t. a reference time for the target PO.
· FFS: The exact definition of the reference time, e.g. the first MO of the target PO, the first MO of the first PO indicated by the PEI, the start of the PF for the target PO
· FFS: The unit and the range of the time offset
· FFS: Whether any SS burst or TRS burst is needed between PEI-O and PO
· Configuration for one PEI indicating multiple POs within a PF should be taken into consideration in the determination of PEI occasion  
Decide one of the above alternatives or a single merged solution based on the alternatives in RAN1#107-e meeting.
FFS: Extension for the case one PEI indicates multiple POs across multiple PFs, if supported

In this contribution, we discuss remining aspects related to determination of PEI-O location.
Discussion on determination of PEI-O location
When designing the PEI-O location, as agreed in RAN1#106bis_e, alt3 above, i.e., the first PDCCH monitoring occasion of the PEI-O is provided by a time offset w. r. t. a reference time for the target PO. The offset, as shown in Fig. 1, needs to be selected with respect to the start of the target PO and can accommodate multiple opportunities for PEI monitoring/transmission, this to support both flexible scheduling and co-existence with other UE traffic. Additionally, after PEI detection, the UE needs to prepare for the detection of paging DCI and a paging message, for instance obtaining fine synchronization through reading more SSB(s) or TRS. A certain time-gap therefore needs to be inserted between the PDCCH monitoring occasion of the PEI where the PEI is detected and the associated monitoring occasion at which a paging DCI or paging message can be received. The time-gap should be selected long enough to accommodate necessary SSB(s) or TRS(s) for UEs not in good coverage. However, the time-gap should not be very long to avoid additional power consumption resulting from unnecessary state transition.
Proposal 1 – From possible choices in alt 3, support the first monitoring occasion of the target PO or the start of the target PO to be selected as the reference point.
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Figure 1 – Design of PEI occasions
Each PEI occasion is a set of S consecutive PDCCH monitoring occasions, where S is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and the offset needs to be long enough to accommodate them. Additionally, the offset should support inclusion of the time-gap after PEI detection and before the PO, a time equal to an SSB periodicity. Therefore, the length for the offset can be expressed as PEI-O + L*SSB-periodicity, where L is at least one. The length of the PDCCH monitoring occasion is given in number of slots or subframes and so should the time unit for the offset. 
Proposal 2 – Length for the offset can be expressed as PEI-O + L*SSB-periodicity, where L is at least one. The PDCCH monitoring occasion is given in number of slots or subframes and so do the time unit for the offset. 
Note: The PEI needs to be transmitted before the upcoming POs and for its detection the UE needs to be synchronized to the network to be able to receive/detect the PEI. Therefore, to obtain a better power saving gain, the PEI occasion should be located near and after an SSB burst. With this, the UE can wake up once to receive both SSB and PEI avoiding any additional power consumption due to unnecessary wake-up or state transition. To support this, the time-gap between SSB and PEI-O needs to be in range of 6 msec so the UE can stay in light sleep before its PEI monitoring.

PEI occasion configuration 
The configuration of PEI-O location can be explicitly conveyed by the gNB to UEs using system information blocks (SIB), containing the following information:
· a time offset relative to the start of an associated PO, considered as reference time, to indicate the start of PEI monitoring,
· minimum time-gap between last PEI occasion and associated PO.
Proposal 3 – Support SIB based configuration of PEI, including
· a time offset relative to start of an associated PO, considered as reference time, to indicate start of PEI monitoring,
· minimum time-gap between last PEI occasion and associated PO.
Conclusion
In this contribution, the following proposals are made:

Proposal 1 – Support the first monitoring occasion of the target PO or the start of the target PO to be selected as the reference point.
Proposal 2 – Length for the offset can be expressed as PEI-O + L*SSB-periodicity, where L is at least one. The PDCCH monitoring occasion is given in number of slots or subframes and so do the time unit for the offset. 
Proposal 3 – Support SIB based configuration of PEI, including
· a time offset relative to start of an associated PO, to indicate start of PEI monitoring,
· minimum time-gap between last PEI occasion and associated PO.
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