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1 Introduction

Paging is an essential function in LTE. The UE should listen to the paging message at predetermined period to know about incoming calls, system information change, and ETWS (Earthquake and Tsunami Warning Service) notification for ETWS capable UEs. In NR, the paging functionality of LTE can be used as a baseline. However, the radio conditions and the service requirement are different for NR in some scenarios, which motivates differences in the paging mechanisms (e.g. due to support of higher frequency bands and differences in the application of URLLC or other services with strict latency requirements.) This document discusses an approach in RAN2 to address differences due to these new radio conditions and new service requirements.

2 Discussion
Thresholds for beam selection for Paging reception
The mmWave systems in NR face inherent challenges, such as high penetration loss, higher sensitivity to blockage and diminished diffraction. Although beamforming has been utilized for NR as a key technology to compensate the increased path loss of high frequency bands, the issue of higher sensitivity to blockage and diminished diffraction still exists. Hence, a set of thresholds, i.e. rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold, were introduced in the RA procedure in order to restrict the UE to select a beam with relative good quality to send the corresponding preamble. Similar thresholds need to be introduced for the beam selection during the paging procedure to avoid unnecessary failures of PDCCH decoding. Alternatively, the thresholds specified for RA procedure can be reused for successful reception of paging message.
Proposal 1: RRC needs configure the following parameters for the paging procedure:

rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding Paging resource, and the parameters for the RACH procedure can be reused.
Service based PRACH resources for Paging
In NR, it is expected that the network can support diverse service requirements.

It should be possible to steer the UE to different network handling depending on the type of application and service it requires. This may also depend on factors such as UE capabilities, configuration and authorization etc. The network can use multi-dimensional information (e.g. service and subscription) to choose the appropriate network handling. For example, URLLC service may require faster access than eMBB, while mMTC service may require its access to consume the least amount of energy possible. Hence, we believe that it is reasonable to support differentiated handling of different services by UEs which can be pre-configured by the operator. 

Based on the analysis, an indication of service based preambles and/or PRACH resources can be introduced in the paging message to realize the prioritized random access in NR during the paging procedure. For example, to support network slicing, it may be desirable to have the option of prioritizing different network slices during their random access. Furthermore, how RAN divides the different groups of preambles and/or PRACH resources to indicate different perspectives of the UEs and paged services is implementation dependent. Therefore, it is useful to include in the paging message an additional IE indicating a service based preamble and/or PRACH resource to be used for the page response.
Proposal 2: the paging message can include an indication of service based preamble or PRACH resources for the paged UE.
3 Conclusion
This document raises the following proposals:

Proposal 1: RRC need configure the following parameters for the paging procedure:

rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding Paging resource, and the parameters for the RACH procedure can be reused.
Proposal 2: the paging message can include an indication of service based preamble or PRACH resources for the paged UE.
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