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Discussion
The AMF currently sends NGAP Paging message including Assistance Data for Paging. This Assistance Data for Paging includes some elements of AMF paging strategy which the AMF tells the paged gNB, such as:

· A list of cells which the AMF recommends to page 
· A paging attempt information indicating the total number of paging attempts, the number of remaing paging attempts and whether the AMF intends to escalade the paging at next paging attempt i.e. enlarge the paging area. 

However, the gNB currently does not have means to provide any feedback on the announced paging strategy at the time of paging.

For example, if the paging is done efficiently in good radio conditions and AMF receives no paging response from UE, the UE is likely not located in the paged area and escalating the paging to a broader area at next paging is good. If instead, the paging is done in bad radio conditions hampering a UE to either receive or respond to the paging, the escalating of paging is not a good idea because it would uselessly involve other cells where the UE is anyway not present.

Observation 1: paging success rate can be severely impacted if at paging time the cell suffers from bad radio conditions such as a cell victim of remote interference.

The gNB is the node to know about the radio paging conditions at the time when paging is done. It should therefore help the AMF to set or adapt the AMF paging strategy for the following paging attempts, otherwise the AMF cannot guess.

For example, the AMF doesn’t have knowledge that at paging time one or more cells/gNBs are victim cells of Remote Interference. Remote Interference can severely impact random access performance for mobile terminated calls and hamper paging response success rate. Hence, the AMF will typically uselessly trigger the paging retry/escalation procedure on a wider paging area thereby making the situation worse.

Paging strategy at AMF could instead be updated after first paging attempt when there are one or more victim cells in the Paging Area due to Remote Interference. Only gNB can provide this feedback to AMF at paging time enabling AMF to update just on time its paging strategy for subsequent paging attempts i.e. AMF may decide to page again on same paging area scope instead of escalating the paging on a wider paging area.
Observation 2: low paging success rate can be mitigated by gNB providing feedback at paging time to AMF about radio condition or recommendations for next paging(s).

Currently gNB can only provide paging recommendation at release or suspension time. This needs to be extended to be at paging time. Currently the paging recommendation includes a list of cells recommended for paging. If gNB knows that some of its cells are victim of remote interference, it can send them as recommended cells for next paging.
Currently the paging assistance data includes also a number of paging attempts, this could be indicated by gNB as recommendation as well.

Proposal 1: after a first paging, enable gNB to feedback to AMF a list of recommended cells and/or number of recommended paging attempts for subsequent paging(s).

In NGAP, paging is a non-UE associated message including UE identity. Such feedback could be sent from gNB to AMF also in a non-UE associated message such as the RAN Configuration Update message if including the UE identity.

Proposal 2: add the Recommended data for paging IE in the RAN Configuration Update message including UE identity, recommended cells for paging and recommended number of paging attempts.

Conclusion

This paper has addressed the issue related to low paging success rate in case of cells victim of remote interference.

It makes the following proposals as possible remedy to be discussed by RAN3: 

Proposal 1: after a first paging, enable gNB to feedback to AMF a list of recommended cells and/or number of recommended paging attempts for subsequent paging(s).

Proposal 2: add the Recommended data for paging IE in the RAN Configuration Update message including UE identity, recommended cells for paging and recommended number of paging attempts.

The proposed CR is available in [2].
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