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This document provides a summary of the open issues and proposals in AI 7.1.1.3: “Paging design” based on the tdocs submitted in this agenda item.   

Summary and Proposals
DCI Format 
Background: 
	Agreements:
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.
Agreements:
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.

Working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication
Send an LS to RAN2 asking for feedback (R1-1803508, which is approved by removing the 2nd subbullet, final LS is R1-1803537



Proposal: (MTK)
· The minimum gap between paging and QCLed SS block should be 1ms considering UE pre-sync processing time and L1 parameter settle-down time. (MTK)
· For paging transmission, maximum 40ms period is used for QCLed SSB transmission. (MTK)
Comment: What specifically are being proposed e.g. TP for specifications?

Proposal: (E)
Proposal 2: The time-domain resource assignment table used for paging DCI should support configuring a long PDCCH sweep followed by a corresponding PDSCH sweep.
 Comment: What specifically are being proposed e.g. TP for specifications?

Proposal: (Mediatek)
· Options 1: Paging DCI carrying the short message (e.g., ETWS/CMAS and SI-update information) can have the cell specific PF/PO for reception by all connected UEs.
· Option 2: The short message is always carried in paging DCI with up to 8 bits in the non-compacted paging DCI.
· Proposal 2: the short messages are carried in Paging DCI by using 8 bits of unused field without any increase of paging DCI size.
· Proposal 3: the connected UE can just monitor paging DCI for CMAS/ETWS indication and SI-update notification without reception of paging PDSCH in any case.
Comment: 
· Proposal 2: this can be further considered in Control session
· Proposal 3: the confirmation of the WA can be confirmed in the Sched/HARQ session.

Proposal: (QC)
· Proposal 1: NR uses the DCI format identifier bit of format 1_0 to indicate whether the short message only or scheduling information only is carried in the paging DCI.
· If the bit is 1, it indicates short message only and RAN2 decides the rest of the contents.
· If the bit is 0, it indicates scheduling information only and the rest of the contents follows the regular DCI structure to schedule an associated PDSCH with P-RNTI.

Comment: See above agreements from previous meeting. 

Proposal: (InterD)
· Proposal 1: Multiplexing of POs using FDM should be considered.
· Proposal 2: Compact DCI for NR Paging could be considered. 
Comment: On Proposal 1, it was decided few meetings back that RAN2 would consider this. On Proposal 2, it is left to the discussion in Control session. 


Proposal: (LG)
· Observation 1: 
· It seems that the working assumption agreed in DL/UL scheduling and HARQ management in RAN1#92 meeting could involve an intention that UE in RRC_CONNECED mode dose not read the message, even though the SI update indication is included in paging message. 
· If so, when short message indication bit is triggered for system information update indication, it becomes hard to operate the paging for IDLE UE within system information update period (or within N times of DRX cycle).  
· Proposal 1: 
· In NR paging mechanism, it should be valid that gNB can simultaneously operate to indicate both paging and system information update.
· Select one solution among below two alternative solutions:
· Alt. 1: In addition to resource assignment bit field in paging DCI, introduce additional 1 bit flag to indicate whether RRC_CONNECTED UEs is allowed to operate P-RNTI PDSCH decoding or not. 
· Alt 2: In addition to resource assignment bit field in paging DCI, introduce additional 1 bit flag to indicate P-RNTI PDSCH decoding, and define additional Y bits to inform high priority SI (e.g. ETWS, CMAS) update.
Comment: RAN1 already discussed and concluded in the previous meeting that a single bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI. The proposal as described above was discussed and excluded. 

TBS of Paging Message
Background: 
	Conclusion:
·       Regarding the max payload size for OSI/RMSI/paging, RAN1 expects RAN2 to finalize the necessary information fields in OSI/RMSI/paging
o   RAN1 may discuss the max payload size once the set of information fields in OSI/RMSI/paging become mature
o   Note: there should a limit on the max payload size for each of OSI/RMSI/paging (e.g., in LTE, the max # of payload size is about 2000 bits)



[bookmark: _Hlk510813515]Proposal: (QC)
· The maximum TBS for PDSCH containing paging is 1700 bits.


Paging BWP 
	Agreements (RAN1#91):
· For paging,
· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· 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.
Agreements:
· 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. Send an LS to RAN2 (R1-1801248).
· 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.

Agreements (RAN1 AH1801):
For Type0A-PDCCH common search space or for Type-2 PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space. A UE is provided a configuration for Type0A-PDCCH common search space by higher layer parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace. 

Unless configured by higher layer, the association between monitoring occasions for Type0A-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.  

Unless configured by higher layer, the association between monitoring occasions for Type2-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.  



Background:
· It has been agreed that the RMSI PDCCH defines the initial DL BWP and that and PDSCH delivering the RMSI is contained within the initial DL BWP part (RAN1#90bis). The combined SS/PBCH block + RMSI CORESET bandwidth in multiplexing patterns 2 and 3 is within minimum UE bandwidth.
Summary: (Nokia)
· Proposal 1: For SS/PBCH block and RMSI multiplexing patterns 2 and 3, support transmission bandwidth for PDSCH for paging (and OSI) which accounts the bandwidth available for RMSI CORESET + SS/PBCH block.
· Proposal 2: For SS/PBCH block and RMSI multiplexing patterns 2 and 3, the bandwidth for the paging (and OSI) PDSCH BWP could be defined to  [PRB], where value of  is determined based on the maximum transmission bandwidth configuration defined by RAN4 (based on RMSI PDCCH sub-carrier spacing) or set to fixed value (i.e. 96 PRBs), if the total bandwidth needs to be restricted below 100MHz. 
· Proposal 3: Redefine the initial active DL BWP for SS/PBCH block and RMSI multiplexing pattern2 and pattern3 to cover  contiguous PRBs and the location to be determined based on the Type0-DPCCH CORESET location in relation to SS/PBCH block
· Proposal 4: If larger paging DL BWP is supported, then in CSS(s) in CORESET 0, use paging DL BWP size for DCI format size determination and RB numbering for DCI format 0-0 and 1-0 RA field interpretation.
· Proposal 5: Adopt described DCI format description to TS 38.212.

Summary: (SS)
· Proposal: There is no need to define a separate BWP for paging.(SS)

Proposal:
· Redefine the initial active DL BWP for SS/PBCH block and RMSI multiplexing pattern2 and pattern3 to cover  contiguous PRBs and the location to be determined based on the Type0-DPCCH CORESET location in relation to SS/PBCH block
·  is determined based on the maximum transmission bandwidth configuration defined by RAN4


Others  
TS 38.213 Corrections/Clarifications
	Agreements:
· UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages.
· UE is not required to soft combine multiple Paging DCIs within one PO

Agreements:
· To adopt the TP for Section 5.1 of TS38.214:
When receiving PDSCH for RMSI or broadcasted Other System Info or paging the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

Agreements:
· 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.





Summary: (OPPO)
·  It is proposed to clarify the beam level QCL relationship between paging messages and SS/PBCH blocks in the specification. 

Proposal: (TP for Section 10.1)
~~~~~~~Start of TP~~~~~~
If a UE is not provided higher layer parameter paging-SearchSpace for Type2-PDCCH common search space, the association between monitoring occasions for Type2-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13. 
If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.

The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search space, the Type0A-PDCCH common search space, and the Type2-PDCCH common search space, and for corresponding PDSCH receptions, and the DM-RS antenna port associated with the associated SS/PBCH reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence initialization is the cell ID.
~~~~~~~End of TP~~~~~~


Indication of alternative Paging Mechanism
Background:
	Agreements-1 in RAN1 NR#3 meeting:
· For paging, RAN1 to down-select from the following options
· 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. 
· RAN1 to send LS to RAN2 on whether Paging DCI and Paging Message can be in the same or different POs, including the above options.
Agreements-2 in RAN1 #90bis meeting:
· At least Option 1 (Paging scheduling DCI followed by Paging Message) is supported
· 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 
· LS to RAN2 to inform the above agreements – Teck (Huawei) (R1-1718926), which is endorsed in R1-1719164 with the following updates:
· Update the note to “Note that in RAN1#86bis, the following agreements were made:



Proposal: (DCM)
· Paging DCI for Option 1 in Rel-15 includes a paging mechanism indication bit for future possible enhancement of paging mechanism.
Paging DCI including the mechanism indication bit ‘0’ is treated as valid DCI and paging DCI including the mechanism indication bit ‘1’ is discarded by Rel-15 UE.

Proposal: (LGE)
In Rel-15, NR should design paging DCI for the sake of future improvement.
The 1-bit for triggering short message is also used for the purpose of indicating whether new paging mechanism is triggered. And, some reserved bits which are not used for SI update indication can be used for new paging mechanism.

Proposal: (MTK)
No support of 1-bit indication for alternative paging mechanism.

Proposal: (QC)
NR supports the use of different P-RNTI for enhanced paging mechanisms.
· Value of the different P-RNTI can be fixed in the spec or
· Network can broadcast the presence of enhanced paging mechanism and the corresponding P-RNTI via system information.
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Proposal: (E)
Proposal 1: Communicate to RAN2/3 about the importance to ensure that core NW performs proper aggregation of UEs for paging, based on the NR release they support.

Comment: The spec impact seems to be mostly in RAN3. Suggestion is for this to be considered there.
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