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1. Introduction

At the RAN1 NR-AH#3 meeting, paging mechanism for NR was discussed based on [1], and RAN1 made following agreements [2].
	Agreements:
· 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. LS to be drafted in R1-1716912, which is agreed in R1-1716918



In this contribution, we discuss on the remaining issues for paging design for NR. 
2. Discussion 
In this section, the remaining issues for paging design in NR are discussed based on [1], including paging mechanism, paging message numerology, paging message transmission w/o PDSCH, QCL between SS block and paging DCI/message, and paging CORESET configuration 
Paging mechanism

At the last RAN1 meeting, following four options for paging mechanism were agreed for down-selection. 
· 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. 
Option 1 is based on LTE paging mechanism. In Option 1, paging DCI is followed by paging message even though they may or may be not consecutive. Option 2, 3, and 4 define new paging group indicator in addition to paging DCI and paging message. Even though Option 2 based on paging indication for UE beam reporting may be beneficial to reduce paging transmission overhead especially in multi-beam based operation, the paging indication itself needs to be broadcasted and it may cause a large number of beam reporting from many UEs. Hence, further study on efficient paging indication mechanism and beam reporting mechanism for IDLE mode UE is necessary. Considering the limited time and additional specification effort for new paging group indicator, it would be difficult to support Option 2, 3 or 4 in this release. Hence, it is reasonable to only focus on Option 1 paging mechanism in this release. Other possible enhancements can be further discussed in following releases.
Proposal 1: NR supports paging DCI followed by paging message in this release.

Paging message numerology
There are following two options for paging message numerology [1]. 
· Option 1: The paging numerology is the same as RMSI
· Option 2: The paging numerology is configurable in RMSI
Considering the flexibility, Option 2 is preferred. In addition, for IDLE UEs, SS/PBCH block and paging are the main signal/channel to be monitored while RMSI/broadcast OSI are not always/periodically monitored. In that sense, the same numerology between SS/PBCH block and paging would have some benefits for IDLE UE. In Option 2, such same numerology between SS/PBCH block and paging can be achieved by configuration. While in Option 1, such benefits may be not possible as the numerology of RMSI could be different from SS/PBCH block numerology in some cases. 
Proposal 2: NR supports to configure the numerology for paging in RMSI.
Paging message transmission w/o PDSCH
In order to reduce the paging transmission overhead and paging delay, some paging messages with limited payload size, and common to all UEs in the cell, can be transmitted in paging DCI without NR-PDSCH, such as cmas-Indication, etws-Indication, and systemInfoModification. Hence, it is beneficial to study further on paging message transmission in paging DCI without NR-PDSCH. In particular, paging DCI format and bit size for cmas-Indication, etws-Indication, and systemInfoModification should be investigated.
Proposal 3: RAN1 strives for supporting paging message transmission in paging DCI without NR-PDSCH for cmas-Indication, etws-Indication, and systemInfoModification.
QCL between SS/PBCH block and paging DCI/message 
In order to deliver paging message to UEs in IDLE or inactive states, basically beam sweeping is necessary for paging transmission in case of multi-beam operation since network would not be aware of appropriate Tx beam for each UE in IDLE/inactive states. In such case, if UE in IDLE or inactive state is not aware of the paging DCI resource location which is transmitted by appropriate Tx beam for the UE, UE would need to keep waking up and performing paging DCI blind detection during the beam sweeping transmission of paging DCI and it would consume battery. For UE battery saving, it would be beneficial if UE can focus on specific paging timing corresponding to appropriate TRP Tx beam for the UE. Since UE in IDLE mode would monitor SS/PBCH blocks for synchronization and cell reselection, it would be possible for UE in IDLE mode to identify appropriate TRP Tx beam based on detected SS/PBCH block(s). Hence, association between detected SS/PBCH block and paging DCI resource, i.e., search space of NR-PDCCH addressing the paging message, can be used. 
There are following two options for QCL relationship between SS/PBCH block and paging DCI/message [1].
· Option 1: Configurable by system information
· Option 2: Predefined/assumed in the specification
The QCL assumption between SS/PBCH block and paging DCI/message can be configured by system information instead of predefined in the specification to achieve flexibility.
Proposal 4: NR supports to configure the QCL relationship between SS/PBCH block and paging DCI/message via system information.
Paging CORESET configuration

Similar as LTE, a specific P-RNTI can scramble the CRC of the paging DCI to represent paging indication. There are several options to define paging CORESET for paging DCI. 
· Option 1: Configure the CORESET for paging in PBCH MIB, i.e., sharing with the CORESET for RMSI
· Option 2: Configure the CORESET for paging in RMSI
· Option 3: Fixed CORESET for paging, placed in the remaining PRBs in the SS/PBCH block.
In case of Option 3, the association/QCL between SS/PBCH block and paging CORESET can be identified by the UE implicitly. But the configuration flexibility is quite limited and it may not work in case of minimum carrier bandwidth operation. In previous RAN1 meetings, the CORESET for RMSI was agreed to be carried in MIB. If the paging CORESET is configured in MIB to share the same CORESET as RMSI, the configuration flexibility is also limited. In addition, bandwidth part carrying SS/PBCH block and paging for the UE can be different from bandwidth part carrying RMSI since RMSI transmission on every bandwidth part carrying SS/PBCH block may cause large overhead. Therefore, it is preferred that paging CORESET can be separately configured in RMSI.
Proposal 5: NR supports to configure the paging CORESET in RMSI.
3. Conclusion 

In this contribution, we discussed the remaining issues for paging design for NR multi-beam based operation. Based on the discussion above, we made following proposals. 
Proposal 1: NR supports paging DCI followed by paging message in this release.

Proposal 2: NR supports to configure the numerology for paging in RMSI.
Proposal 3: RAN1 strives for supporting paging message transmission in paging DCI without NR-PDSCH for cmas-Indication, etws-Indication, and systemInfoModification.
Proposal 4: NR supports to configure the QCL relationship between SS/PBCH block and paging DCI/message via system information.
Proposal 5: NR supports to configure the paging CORESET in RMSI.
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