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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]To facilitate the offline discussion, this document provides a summary of the open issues and proposals on AI 7.1.3: “Remaining details on Paging”. The tdocs submitted to this meeting in this agenda item are listed in the Reference section.  
Summary of Issues
In this section, the various issues for discussion and decision are summarized. Generally, it is grouped into two with the first should be targeted for decision in this meeting. 
First Group of Issues:
· Paging Mechanism
· Paging Message Numerology
· Paging in Paging DCI (without Paging PDSCH) 
· QCL of Paging
· Paging CORESET
· Paging Scheduling Operations 
Second Group of Issues:
· Slot/Non-Slot transmission for Paging
· SFN transmission of Paging
· Multiple P-RNTI for Paging DCI
· Greater Number of UEs paged per PO
· Paging Operations in Wideband

Paging mechanism
In RAN1 LS to RAN2, the following options have been identified for down-selection in this meeting:
· Option 1: Paging DCI followed by Paging Message
· Note: These do not imply that they are consecutive
· Option 2: Paging group indicator triggering UE feedback and Paging DCI followed by Paging Message
· Option 3: Paging group indicator and Paging DCI followed by Paging Message
· Option 4: Paging DCI indicates use of Option 1 or 2. 
Offline agreement:
1. Option 1 (Paging DCI followed by Paging Message) is supported. This is the baseline operation that is required for NR
· The Paging DCI and Paging Message can be sent in different or same slot . Note: This is for RAN2 to consider. 
· NR supports LTE-like UE grouping where UE is specifically configured of its PO/slot. This is considered part of Option 1. 

To be considered further: 
· Paging Group Indicator: FFS on the need for finer granularity grouping. Some proposed methods e.g.  Bitmap sent in Paging DCI masked by P-RNTI or Paging message or in a new channel or signal.  
· UE Feedback (Option 2): Paging Group Indicator sent or part of the Paging DCI masked by P-RNTI or by the Paging message. UE feedback using dedicated PRACH. 



Paging Message Numerology
Editor’s Note: It was already agree that a single DL numerology is used for RMSI, Msg2/4 and broadcasted OSI.
The different options proposed for the numerology, specifically SCS, are:
· Option 1: Same as RMSI 
· Option 2: Configure the SCS for Paging in RMSI 
· Option 3: Same as SS Block
Possible Agreement:
· Paging Message numerology is the same as RMSI. 


Paging without PDSCH
This is for the support of paging message in the Paging DCI for the cases when paging information is short.
Possible Agreement:
· The following paging messages, if supported in NR, are sent in Paging DCI:
· cmas-Indication, etws-Indication, and systemInfoModification 
· Paging of single UE


Paging CORESET
The following options have been proposed:
· Option 1: Configure the CORESET for Paging in PBCH MIB, derived from the CORESET signaled in PBCH for RMSI. 
· FFS whether the instances for Paging CORESET are the same as or a subset of instances of the CORESET signaled in PBCH for RMSI
· FFS how and whether to configure Paging CORESET FDMed with SS block, e.g, some paging CORESET is FDMed with SS block and fixed in the spec
· Option 2: The CORESET configuration is signaled in RMSI
· Option 3: Fixed CORESET for Paging, FDM’ed with the SS block

Based on this week’s agreement in the OSI offline discussion, the following is aligned with the agreement for broadcast OSI.
Possible Agreement:
· The following parameters for Paging CORESET are explicitly signaled in the corresponding RMSI.
· SI window configuration, e.g., time offset, duration, and periodicity
· The following parameters for Paging CORESET are the same as those for the corresponding RMSI CORESET.
· frequency location, bandwidth, and numerology
· FFS: whether above parameters are identical for RMSI CORESETs configured by PBCH in all SS/PBCH blocks which defines a cell from UE perspective.
· FFS: other parameters

QCL of Paging
This is on the support of QCL association between SS block and the paging PDCCH and PDSCH, in terms of spatial parameters. Most companies support this QCL configuration. 
Possible Agreement:
· NR supports spatial QCL between SS Blocks, Paging DCI and Paging Messages 
· Option 1: Configurable by System Information 
· Option 2: Predefined/assumed in the specification


Paging Scheduling Operations
Multiplexing with SS Block
· Option 1: NR supports time and frequency scheduling flexibility wrt to SSB
· Note 1 (MTK): the interval between SS block and paging should be larger than the UE processing time for pre-sync and smaller than 20ms for UE power consumption and best beam validity. 
· Note 2 (Mot): Support scheduling of a paging message with one or multiple subframe delay between a PDCCH carrying paging DCI and a PDSCH carrying the paging message.
· Option 2: FFS
Possible Agreement:
· NR supports time and frequency scheduling flexibility wrt to SSB
· Note: gNB scheduling should take the UE bandwidth capability into consideration e.g. Paging CORESET can be FDMed with SS blocks if UE can simultaneously receive SS blocks and paging CORESET


Paging Occasion Interval
In RAN2 agreement, the paging occasion can consists of multiple time slots (e.g. subframe or OFDM symbol). (Multiple time slots enable transmission of paging using a different set of DL TX beam(s) in each time slot, or could enable repetition. The different options proposed are: 
· Option 1: PO interval is derived from (actual transmitted) SS Blocks interval
· Option 2: PO interval consisting of M time slots and M is configurable.

Possible Agreement:


Slot and Non-Slot transmission for Paging DCI and Paging Message
This is on the support of slot and non-slot transmission for paging, similar to RMSI and OSI that were in previous meeting. A possible agreement is to align with those agreements.
Possible Agreement:
· NR supports both slot based PDCCH and PDSCH, 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 is supported
· FFS the handling of PDCCH for non-slot based transmissions


SFN operation for Paging Message
This is to support SFN operation of Paging operation. 
· [bookmark: _Toc477431915][bookmark: _Toc477432301][bookmark: _Toc477432535][bookmark: _Toc477434828][bookmark: _Toc478047674][bookmark: _Toc481532319][bookmark: _Toc485287955][bookmark: _Toc485401232][bookmark: _Toc492593588][bookmark: _Toc492594843][bookmark: _Toc494288221][bookmark: _Toc494440130][bookmark: _Toc494713810][bookmark: _Toc494747017]Option 1: Scrambling for DMRS for PDSCH and PDCCH used for paging is based on P-RNTI. 
· [bookmark: _Toc477431917][bookmark: _Toc477432303]Option 2: Scrambling ID for DMRS for PDSCH and PDCCH is configurable by the gNB. 
Possible Agreement:
NR supports SFN operation for Paging and the scrambling for the DMRS for PDSCH and PDCCH for paging is based on P-RNTI unless configured by the gNB.

Multiple P-RNTI for Paging DCI
Proposal:
· NR supports multiple paging indicator RNTIs distributed among the UEs.

Greater Number of UEs Paged per PO.
Editor’s note: to be completed.

Paging Operations in Wideband  
This is for the support of paging operations when multiple SS blocks can be transmitted within the bandwidth of a wideband carrier. Idle and inactive mode UEs may only camp on the frequency sub-band associated to one of the SS block transmissions, and monitors the CORESET confined within that frequency sub-band. Proposals:
· [bookmark: _Ref481598964][bookmark: _Ref494321069]Paging bandwidth part (PB) is defined as the bandwidth part of the SS block that may contain paging indication and/or paging message, and is derived from the UE IDs and network configurations. 
· A UE only monitors the paging indicator in a particular PB that derived from its UE ID. 



Background
Agreement (RAN1#88): 
· Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted in the associated NR-PDSCH
· FFS: 
· Paging indication triggers UE beam reporting (if supported) 
· Opt-1: paging indication is in DCI
· Opt-2: paging indication is in non-scheduled physical channel
· How to indicate SI update if it is supported in paging 

Agreements (RAN2, Ref: TR 38.804 v100 Study on New Radio Access Technology; Radio Interface Protocol Aspects):
· UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle. 
· UE monitors one paging occasion per DRX cycle. Paging occasion is the time interval over which a paging message is transmitted by gNB. 
· The length of DRX cycle is configurable. A default DRX cycle length is provided in system information. Additionally, a UE specific DRX cycle length can also be provided to UE in dedicated signalling. 
· The number of paging occasions in the DRX cycle is configurable and provided in system information. 
· If multiple paging occasions are configured by network in the DRX cycle then UEs can be distributed to these paging occasions based on UE ID. 
· RAN2 understanding is that paging can be transmitted at least using beam sweeping (content of paging may be a paging indicator or the paging message, FFS) 
· Paging occasion can consists of multiple time slots (e.g. subframe or OFDM symbol). (Multiple time slots enable transmission of paging using a different set of DL TX beam(s) in each time slot, or could enable repetition - RAN1 decision). 
· The number of time slots in a paging occasion is provided in system information. 
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