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1. Introduction
CN paging is sent to a tracking area list which usually has hundreds of base stations. Repeated sending the same paging message hundreds of times leads to long delay for mobile terminated access. The delay was not a big deal for legacy MBB services but may be critical to URLLC services. 
This paper proposes to send the CN paging in terms of IP multicast.
2.  Paging Unicast vs Multicast

Figure 1 and figure 2 shows the difference between unicast paging and IP multicast paging on backhaul. Multicast delivery could significantly reduce the CN load and transmission delay. Here we show three layer routers scenario. Commercial network may have more layers of router, which would have more signaling and delay.
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Figure 1: Paging Unicast
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Figure 2: Paging Multicast
3.  Paging Multicast in NG Interface

Figure 3 shows the message flow of paging message multicast in backhaul.
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Figure 3: Paging Multicast in NG Interface
1. gNB acquires IP multicast address of its tracking area either during NG setup or by OAM. 

2. gNB joins the IP multicast group, following IP multicast protocol, e.g. IPv4 IGMP or IPv6 MLD.

3. When CN initiates a paging, CN multicasts the paging message to the member gNBs using IP multicast protocol. 

4.  Conclusion

Based on above analysis, we have following proposal.

Proposal: Use IP multicast to deliver CN paging message.
5. Technical Proposal
---------------------------Start TP---------------------------------
7.2.4.1.1
Interface Management Procedures
NG Setup Procedure
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Figure 7.2.4.1.1-1: Example of NG Setup procedure

This procedure is used to setup the NG interface. The procedure enables exchange of configuration parameters between the RAN and the NGC. If gNB receives an IP multicast address from NG SETUP RESPONSE or is configured with an IP multicast address for the CN tracking area, the gNB joins the IP multicast group.
7.2.4.1.x

Mobile Terminated Access Notification Procedure
Paging
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Figure 7.2.4.1.x-1: Paging procedure

This procedure is used by NGC to notify UE of mobile terminated access. To reduce the latency of paging delivery over NG interface, NGC may send the paging message via IP multicast.
---------------------------End TP---------------------------------
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