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1 Introduction

For BWP, a working assumption relevant to bandwidth part (BWP) was achieved in RAN1# 88bis [1], and confirmed in RAN1# 89[2] in that a bandwidth part corresponds to a group of consecutive PRBs.
For paging, the following was agreed at RAN2 NR ad hoc1 [3]
Agreements

1: UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle. 

Also the following were agreed at RAN1#91[4]:
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.
This contribution discusses how an UE will monitor the paging in the BWP scenario. 
2 Discussion

Specifications 38.213 and 38.331 have been updated according to the meeting agreements:

· Section 10.1 of 38.213[5], that a UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace. 
· Section 6.3.2 of 38.331[6], PDCCH-Config IE includes a pagingSearchSpace IE, the value of which is FFS, and PDCCH-Config IE is included in SIB1.
The UE can first scan and receive the SSB and then determine the RMSI CORESET, which can also be used as paging CORESET, according to the parameter pdcchConfigSIB1 in MIB and the procedure in section 13 of 38.213. Based on the paging CORESET and pagingSearchSpace, the UE can determine the time/frequency and search space to monitor the control channel scheduling paging. 
The following were agreed in RAN1# 90[7]:

Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, 

· CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH

· Bandwidth for CORESET and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band
And following agreements have been reached in RAN1# 90b [8]
Agreements:

· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.

· PDSCH delievering RMSI are confined within the initial active DL BWP

For the convenience of description, a concept of camping BWP can be defined referring to the definition of initial active DL BWP. A camping BWP can be defined as frequency location and bandwidth of an RMSI CORESET and numerology of that RMSI. The UE camps on the camping BWP to monitor paging.
Proposal 1: For the UE to monitor paging in BWP scenario, a concept of camping BWP can be defined as a frequency location and bandwidth of an RMSI CORESET and numerology of that RMSI.
However, there may be more than one SSBs in a wide band supported by a gNB, so there may be more than one camping BWPs under a gNB. How the gNB determines the camping BWP of a UE needs to be considered. The gNB can send the paging of an UE on all the camping BWPs to make sure that the UE can receive its paging successfully. However, this will result in a serious waste of radio resources. 
A similar issue was discussed in the R13 MTC topic: there will be more than one narrowband in the system, and the R13 MTC device, which is narrowband device, can only work on one narrowband. To avoid waste of resources, an optimized mechanism was finally adopted in R13 MTC by using frequency hopping. That is, the network and UE will determine the paging monitor narrowband based on the time, UE ID and the narrowband number. For MTC device, the following formula is defined in section 7 of 36.304[9]
PNB = floor(UE_ID/(N*Ns)) mod Nn

 In which
· T: DRX cycle of the UE
· nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, and T/256, and for NB-IoT also T/512, and T/1024.

· N: min(T,nB)

· Ns: max(1,nB/T)

· Nn : number of paging narrowbands (for P-RNTI monitored on MPDCCH)
A similar formula is also defined for NB-IoT in section 36.304, to determine the paging carrier of a UE. 
For NR paging, we suggest that a similar mechanism can be used to reduce resource consumption, and also the specification effort. 
Proposal 2: A frequency hopping mechanism can be used to determine the camping BWP of an UE.
For two BWPs in the same wideband carrier of millimetre-wave, even if the centre frequencies of the BWPs are spaced far apart, the impact of frequency selective fading may still be minimal when using beam forming. So a frequency hopping mechanism can still be used between the BWPs even if their centre frequency distance is large. 
3 Conclusion
This document raises the following proposals:

Proposal 1: For the UE to monitor paging in BWP scenario, a concept of camping BWP can be defined as a frequency location and bandwidth of an RMSI CORESET and numerology of that RMSI.

Proposal 2: A frequency hopping mechanism can be used to determine the camping BWP of an UE.
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