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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]This document provides a summary of the open issues and proposals in AI 7.1.3: “Remaining details on Paging” based on the tdocs in this agenda item.   

Paging CORESET
In RAN1#90bis, it was agreed:
· 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 it’s configuration 


In RAN1#91 offline (Tue): 

· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided i.e. OSI or RMSI
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· It is up to RAN2 to define the number of slots in a Paging Occasion and the number of Paging Occasions in a PF.
· The time offset of slots, in terms of OFDM symbols, in the Paging Occasion wrt to the RMSI CORESET (based on the final agreed RMSI CORESET configuration table).
· PDCCH configuration which gives search space configuration including monitoring occasions within the paging occasion.
· For paging CORESET configuration, reuse the same configuration for RMSI CORESET as indicated in PBCH.


FYI:
Agreements from RAN1#90bis:
1. By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.
0. The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.
0. FFS the indication of the support of aggregation level 16 in the cell
0. FFS: Set of search spaces for OSI, random access, and paging.
1. By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
1. If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.
1. FFS: whether the CORESET configuration can be configured outside of the initial active DL BWP.

FDM Transmissions 
Proposal:
NR supports FDM transmission of QCLed SS/PBCH block and Paging CORESET (Configured by RMSI) when
· there is no latency requirement for UE to acquire RMSI if the combined bandwidth for SS/PBCH block and RMSI (CORESET/NR-PDSCH) exceeds the UE capability, and
· the number of RMSI CORESETs to monitor within a slot is 1

Proposals:
· NR supports FDM of Paging DCI and SS Blocks 
· (ZTE, HW, MTK, OPPO, CATT, Interdigital, Qualcomm (based on UE bandwidth capability), DCM, Motorola Mobility, Lenovo...)
· Note: Network can configure more than one PO in FDM manner to page multiple UEs.

· The frequency resources of Paging CORESET are defined by frequency offset in terms of the number of PRBs (based on the final agreed RMSI CORESET configuration table).
Different options:
· Option 1a: The frequency resources of paging CORESET are the same as the RMSI CORESET (SS, Qualcomm)
· Option 1b: The frequency resources of paging CORESET are the same as bandwidth of SS block that may contain paging indication and/or paging message (ViVo, .  
· Option 1c: The frequency resources of paging CORESET are determined based on the predefined frequency distance(s) from the RMSI CORESET (Motorola Mobility, Lenovo, Panasonic)
· The frequency resources of paging CORESET are configured by gNB in RMSI e.g. Parts of the frequency resources of paging CORESET are the same as the RMSI CORESET, and other parts are configured by gNB in RMSI (Motorola Mobility, Lenovo, Panasonic)

Slot and Non-Slot transmission for Paging DCI and Paging Message
In RAN1#90bis, it was agreed:
· 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

On the support of non-slot for PDCCH for Paging, the proposals are:
Proposals:
· Option 1: Non-Slot for PDCCH for Paging is not supported 
· Option 2: Non-Slot for PDCCH for Paging is supported (ZTE, ATT, DCM, Nokia, 

Proposals:
If non-slot for PDCCH for Paging is supported, the following is proposed:
· There is no restriction on the CORESET-start-symb for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4, i.e., for a given QCL assumption the CORESET can be configured to start anywhere in a slot
· The PDCCH monitoring periodicity for PDCCHs scheduling PDSCH transmissions for RMSI, broadcast OSI, paging, and PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 is 14 or more symbols

Comment from Qualcomm: Limit above proposal to paging, RMSI and broadcast OSI only.
Proposals:
If non-slot for PDCCH for Paging is supported, the PO of the non-slot supports the following symbols duration: 
· 1 slot (4 symbols) for FDM with SS/PBCH block
· 2 or 4 symbols for TDM with SS/PBCH block

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. 
In RAN1#90bis, it was agreed that:
· At least Option 1 (Paging scheduling DCI followed by Paging Message) is supported
· From RAN1 perspective, paging scheduling DCI and Paging Message are always sent 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 
Companies’ Views:
· Option 2: ZTE, CATT, Interdigital, Nokia, TCL, NEC, Sequans, Qualcomm
· Option 3: ZTE, ViVo, HW, Interdigital, Nokia, Ericsson, Qualcomm
· Option 4: ZTE, Interdigital, …
· No additional Option: SS, DCM, MOT, Lenovo, Panasonic…

TCL Proposal: We have proposed a scheme (R1-1719705 )where paging message can be comprised of group indicators and UE IDs. This allows the gNB to adapt the paging load and the false alarm as per the system settings (Number of beams etc) and users dynamics. This allows the network (gNB) choose the suitable strategy for paging instantaneously without any signaling as to what paging message will contain. 


Paging Index
Proposals:
NR considers index-based paging, conveyed through one of following alternative mechanisms, with false-alert resolutions in the random access procedure using pre-defined mapping between preamble and paging index. 
· Option 1: Index-based paging alert is conveyed through PDSCH of paging message and preceded by paging scheduling DCI.

· Option 2: Index based paging alert is conveyed through PDCCH and the paging record is conveyed through RAR after receiving UE’s feedback.  

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. 
<Comments from Motorola Mobility, Lenovo> 
If multiple SSBs are cell-defining SSBs, defining a paging bandwidth part separately is not necessary. UE can monitor paging in an initial active DL bandwidth part of an associated cell-defining SSB. The network can decide how many cell-defining SSBs to transmit within a wideband carrier, depending on expected user capacity.  
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