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Previous RAN1 meetings have made the following agreements on paging:
· Support the paging channel design at least for RRC idle mode as follows:
· Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted in the associated NR-PDSCH
· The search space of NR-PDCCH addressing the paging message can be configured by gNB
· For paging, the same subcarrier spacing is used for data and control channels
· Paging mechanism in Rel-15 is Option 1: Paging DCI followed by Paging Message
· From RAN1 perspective, paging scheduling DCI and Paging Message are sent at least in the same slot
· From RAN1 perspective, NR supports LTE-like UE grouping where UE is specifically configured of its PO/slot. This is considered part of Option 1.
· Details of UE grouping are up to RAN2 
· NR supports at least same-slot and cross-slot scheduling for DL.”
· Paging DCI and Message numerology is the same as RMSI. 
· At least some parameters for Paging Occasions are explicitly signaled. 
· RAN1 understands this includes at least periodicity for the UE to monitor the paging scheduling DCI.
· Up to RAN2 to decide whether the above such information is in RMSI or OSI
· FFS: whether to support FDM of Paging Occasions and its configuration 
· UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages
· FFS: The details on the associations between SS blocks and possible subsets of Paging DCI/Messages.
· UE is not required to soft combine multiple Paging DCIs within one PO.
· NR supports both slot and non-slot based PDSCH  transmissions for Paging delivery
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the Paging PDSCH is supported
· FFS: Support of non-slot for PDCCH for Paging delivery 
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.

In this contribution, we discuss remaining open details related to paging in NR. 

[bookmark: _Ref481532168]Discussion
DCI formats for paging
In LTE, the 3GPP TS 36.212 [1] explicitly specifies DCI formats 1A and 1C to be used to schedule PDSCH for paging and other broadcast information transmission.  
The current version of 38.212 [2] contains no such explicit specification for paging transmission. Formats 1_0 and 1_1 are described for generally scheduling the PDSCH. In practice, it may be practical that the regular paging DCI will be transmitted using the format 1_0, the shorter of the two. This should be clarified in the TS document. Even that format carries unnecessary overhead for paging since some of the parameters, e.g.  HARQ-related, will be irrelevant for paging transmission. However, the 1_0 format can be used in practice by assigning reserved values to bits that are irrelevant for paging. A proposed DCI format for special use cases is described in [3].
[bookmark: _Toc503275659][bookmark: _Toc503527189]TS 38.212 should specify that paging DCI will be transmitted using DCI format 1_0, with certain bit positions assigned reserved values. 
It has been agreed that DCI-only paging will be supported by the physical layer if support of the feature is decided by RAN2. The features is similar to direct indication in LTE [1]. In such paging configuration, the PDCCH transmission does not contain traditional DCI (PDSCH scheduling) information, but it conveys the paging information itself. The contents of the message are determined by RAN2. It is estimated that light paging messages may carry approximately 50 bits of information, or less for certain system and emergency messages. Assuming that a regular DCI format used for paging will have a length of 24-30 bits as in format 1_0, transmitting 50 bits of paging information in the PDCCH provides signaling load savings of 24/(24+50)=32%. It further avoids the CRC transmission overhead in the PDSCH. 
[bookmark: _Toc503527190][bookmark: _Toc503275660]DCI format 1_0 lengths could be reused for DCI-only paging (FFS also 1_1) but the information contents could be redefined to carry the paging contents, similarly to the LTE direct indication framework. 
Paging scheduling in relation to SSB and FDM transmission of paging
The configuration for the search space for paging is now a general search space configuration that also allows configuration of the starting symbol in a non-slot-aligned manner. Note that the general principle adopted for search spaces is that the UE is only required to monitor one search space per slot in relation to one SSB, i.e. the same starting position is used in all slots. 
The CORESET for paging is the same as for RMSI and hence current agreements in principle allow FDM of SSB and paging only for above-6 GHz and when the SCS for paging is the same as for data. Then, two symbols are allocated for the PDCCH and two symbols for PDSCH. In order to definitively ensure that such FDM transmission is enabled by the NR specification, it is desirable to review and analyze agreements about the common CORESET and search space definitions that were formulated in a separate session without explicitly considering paging transmission concerns.
[bookmark: _Toc477432286][bookmark: _Toc477432539][bookmark: _Toc477434830][bookmark: _Toc478047676][bookmark: _Toc481532322][bookmark: _Toc485287958][bookmark: _Toc485401235][bookmark: _Toc492593591][bookmark: _Toc492594846][bookmark: _Toc494288225][bookmark: _Toc494440136][bookmark: _Toc494713816][bookmark: _Toc494747023][bookmark: _Toc498670424][bookmark: _Toc498670812][bookmark: _Toc498719548][bookmark: _Toc498732542][bookmark: _Toc503275662][bookmark: _Toc503527191]RAN1 should ensure that common CORESET and search space definitions support FDM of SSB and paging transmissions in above-6 bands.

Conclusion
[bookmark: _Hlk492593645]Based on the discussion in section 2, we propose the following:
Proposal 1	TS 38.212 should specify that paging DCI will be transmitted using DCI format 1_0, with certain bit positions assigned reserved values.
Proposal 2	DCI format 1_0 lengths could be reused for DCI-only paging (FFS also 1_1) but the information contents could be redefined to carry the paging contents, similarly to the LTE direct indication framework.
Proposal 3	RAN1 should ensure that common CORESET and search space definitions support FDM of SSB and paging transmissions in above-6 bands.
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