[bookmark: _Hlk503265392]3GPP TSG RAN WG1 Meeting #92	R1-1802944
Athens, Greece, 26th February – 2nd March, 2018

[bookmark: _GoBack]Agenda Item:	7.1.1.3
Source:	Ericsson
Title:	Remaining details on paging design
Document for:	Discussion, Decision
Introduction
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
· 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.
· 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 PDCCH and PDSCH  transmissions for Paging delivery
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the Paging PDSCH is supported
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.
· If scrambled by P-RNTI, the following information is transmitted by means of the DCI format 1_0:
· -	Short Messages Indicator – 1 bit. This bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI.
· The association between actual transmitted SSB and the monitoring window of PDCCH containing the Paging DCI and the broadcast OSI DCI can be respectively configured via RMSI.
· It is up to RAN2 on how to do the above configuration.
· The default association between SSB index and monitoring window of PDCCH containing a Paging DCI and a broadcast OSI DCI is same as that between SSB index and its RMSI monitoring window.
· 

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

[bookmark: _Ref481532168]Discussion
Extension of paging functionality in future releases
In order to allow possible additional paging functionality in future releases, there is a need to prepare hooks that allow future extension of the paging signaling we now have in Rel-15.
One mechanism for providing some extension functionality is to add a flag that tells a Rel-15 UE to ignore the received paging message that contains information only meant toRel-16+ UEs. The flag may be located in the DCI, as there are superfluous fields in the DCI format 1_0 that may be borrowed. Alternatively, the flag may be embedded in the PDSCH. The flag then allows that message (or the short message in case of direct indication) to contain additional fields or information modes that only Rel-16+ UEs recognize. 
[bookmark: _Toc506500592][bookmark: _Toc506329668]Future extension signaling should be supported, at least indicating whether the received paging message is Rel-15 compatible.
A possible further extension is that a flag in the paging DCI informs a UE about paging delivered via PDCCH and/or PDSCH with other QCL assumptions. For example, it may be aligned with other sync or RS that is not the default SSB that a Rel-16 UE is prepared to handle as a sync source, while the Rel-15 UE is not.
[bookmark: _Toc506500593]Consider providing additional indication for a future-release UE to receive paging transmissions in non-QCL configuration assumed in Rel-15.
Paging originates from and aggregation of multiple UEs into a paging message is performed by the core NW. Therefore, the core NW must have information about which releases the individual UEs support and consider that info when grouping them for paging so that Rel-15 UEs do not appear in later-release paging messages. 
[bookmark: _Toc506500594]Ensure that core NW (RAN2-3) performs proper aggregation of UEs for paging, based on the NR release they support.

Paging scheduling in relation to SSB and FDM transmission of paging
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 the common CORESET used for RMSI. In the previous meeting, it was however agreed that paging PDCCH monitoring window may separately configured in RMSI. This allows fine-tuning the timing of the paging transmission within the slot. The current agreements therefore in principle enable FDM transmission of SSB and paging when the SCS for paging is the same as for data. Then, two symbols are allocated for the PDCCH and two symbols for PDSCH during the 4-symbol SSB duration. 
As there are no minimum timing gap requirements between the SSB and the beginning of the paging DCI, the paging DCI may start together with the PSS in the SSB. A UE may record received samples of the relevant 4-symbol interval and, after detecting the SSB, use the available samples to extract the paging DCI from the common CORESET and the relevant search space. 
[bookmark: _Toc485117318][bookmark: _Toc485122755][bookmark: _Toc485148411][bookmark: _Toc485294686][bookmark: _Toc485407855][bookmark: _Toc492598278][bookmark: _Toc492598315][bookmark: _Toc492629150][bookmark: _Toc492631145][bookmark: _Toc492915161][bookmark: _Toc494198301][bookmark: _Toc494199969][bookmark: _Toc494199981][bookmark: _Toc494200022][bookmark: _Toc494200030][bookmark: _Toc494200090][bookmark: _Toc494716909][bookmark: _Toc494746957][bookmark: _Toc498673311][bookmark: _Toc498721265][bookmark: _Toc503535857][bookmark: _Toc506497795][bookmark: _Toc506500589]FDM transmission of SSB and paging in a simultaneous sweep is supported in NR for deployments where 2-symbol paging PDSCH coverage is sufficient. 


Conclusion
[bookmark: _Hlk492593645]Based on the discussion in section 2, we observe and propose the following:
Observation 1	FDM transmission of SSB and paging in a simultaneous sweep is supported in NR for deployments where 2-symbol paging PDSCH coverage is sufficient.

Proposal 1	Future extension signaling should be supported, at least indicating whether the received paging message is Rel-15 compatible.
Proposal 2	Consider providing additional indication for a future-release UE to receive paging transmissions in non-QCL configuration assumed in Rel-15.
Proposal 3	Ensure that core NW (RAN2-3) performs proper aggregation of UEs for paging, based on the NR release they support.
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