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Introduction
In RAN#93-e [1], it was concluded that PDCCH-based PEI is supported in R17.
	Support PDCCH-based PEI as the only option
•       Only essential function for PEI is support
•      New DCI format
•      Higher layer configuration, including SS
•      Details of the procedures of PEI monitoring, and identification of MOs before PO
•      Only Behv-A (per RAN1#104e agreement) is supported 
•      If TRS availability indication is agreed to be supported in both paging DCI and the DCI format for PEI, same mechanism/principle for TRS availability indication is adopted for the two DCI formats
•      Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI 


This contribution will discuss the details of PDCCH-based PEI.

Behavior A
It was agreed only Behavior A is supported in RAN#93-e [1]. Behavior A was defined in RAN1#104-e [2].
	Agreements:
For the evaluation and comparison of PEI candidate designs based on PDCCH, TRS/CSI-RS and SSS, the following are assumed:
· Behv-A:
· PEI indicates UE should monitor a PO if UE’s group/subgroup is paged
· UE is not required to monitor a PO if UE does not detect PEI at all PEI occasion(s) for the PO
· Behv-B:
· PEI indicates whether or not UE should monitor a PO 
· UE is required to monitor a PO if UE does not detect PEI at all PEI occasion(s) for the PO


Both 1 PEI to 1 PO mapping and 1 PEI to N POs mapping are supported by Behavior A. For 1 PEI to 1 PO mapping, if a PO is not triggered, gNB may not transmit the PEI mapping to the PO (i.e. DTX). For 1 PEI to N POs mapping, if all N POs are not triggered, gNB may not transmit the PEI mapping to the N POs (i.e. DTX).
1 PEI to N POs mapping can allow gNB configured the PEI very close to the 1st SSB which UE should process for PEI reception. This can provide additional power saving gain.
In addition, when the configured DCI fields in PEI is less, e.g. no UE subgrouping and no TRS, 1 PEI to 1 PO needs the bits padding after the configured DCI fields to fill 12 bits. 1 PEI to N POs can avoid such wasting of DCI bits to achieve overhead reduction.
For the number of DCI bits, as an example, N can be the number of POs in a PF, so the number of DCI bits can be small.
Proposal 1: Both 1 PEI to 1 PO mapping and 1 PEI to N POs mapping are supported in R17.

New DCI format
For 1 PEI to 1 PO mapping, UE should parse all DCI bits in the new DCI format. Since only Behv-A is supported, there is no need to explicitly indicate PO is present or not. 
For 1 PEI to N POs mapping, UE can only parse some DCI bits in the new DCI format, like DCI format 2-6. Since only Behv-A is supported, if UE cannot detect the new DCI format, UE should assume all 0 for the DCI bits.
It should be noted that DCI format 2-6 like can also support all DCI bits for a UE, as gNB can configure all bits in DCI format 2-6 to a UE.
Proposal 2: Introduce a new DCI format like DCI format 2-6 for idle/inactive UEs in R17.

Search space set and monitoring occasions of PEI
As other search space set in idle/inactive mode, search space set of PEI can be configured by SIB1. The actual monitoring occasions of PEI can be overlapping between windows and monitoring occasions configured by search space set. The windows can implicitly defined by higher layer parameters and rules, e.g. PF/PO windows calculated by paging parameters and OSI windows indicated by SIB1.
For 1 PEI to 1 PO mapping, each window is a time window before PO. For 1 PEI to N PO mapping, each window is a time window before N POs.
Proposal 3: The actual monitoring occasions of PEI can be overlapping between windows and monitoring occasions configured by search space set. The windows are implicitly defined by higher layer parameters or rules, and each window is a time window before 1 PO or N POs.

Indication of PO
For 1 PEI to 1 PO mapping, 1-bit indication of PO can be null. For 1 PEI to N POs mapping, 1-bit indication of each PO cannot be null, since size of content intended for a UE is semi-statically configured. Anyway, it is up to gNB configuration.
Proposal 4: 1-bit indication of PO can be semi-statically configured by gNB.

Indication of subgroups within a PO
In RAN1#105-e [3], it was agreed that bitmap is used for indication of subgroups within a PO.
	Agreement:
For paging indication to the subgroups in a PO,
1. For PDCCH-based PEI, subgroups in a PO are indicated by one PEI
0. One bit in the DCI payload indicating one UE subgroup is supported 
0. FFS: Whether code-point based mapping is utilized, and, if so, how to map to the subgroups in a PO


In general, a bitmap indication of subgroups within a PO can be semi-statically configured by gNB.
Proposal 5: A bitmap indication of subgroups within a PO can be semi-statically configured by gNB.
If indication of subgroups within a PO is configured, the 1-bit indication of PO is not necessary. 
Proposal 6: When the indication of subgroups within a PO is configured, the 1-bit indication of PO is not applicable.

[bookmark: _Ref494215420]Conclusion
In the contribution, we have the following proposals.
Proposal 1: Both 1 PEI to 1 PO mapping and 1 PEI to N POs mapping are supported in R17.
Proposal 2: Introduce a new DCI format like DCI format 2-6 for idle/inactive UEs in R17.
Proposal 3: The actual monitoring occasions of PEI can be overlapping between windows and monitoring occasions configured by search space set. The windows are implicitly defined by higher layer parameters or rules, and each window is a time window before 1 PO or N POs.
Proposal 4: 1 bit indication of PO can be semi-statically configured by gNB.
Proposal 5: A bitmap indication of subgroups within a PO can be semi-statically configured by gNB.
Proposal 6: When the indication of subgroups within a PO is configured, the 1-bit indication of PO is not applicable.
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