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Abstract of the contribution: This contribution intends to list all possible asynchronous communication scenarios.
1. Introduction
In TS23.502, the term “asynchronous communication” has been introduced. However, how to activate and support asynchronous communication in detailed procedures is FFS.
This document attempts to list any possible asynchronous communication scenarios, and according to these scenarios we intent to give a brief description about the asynchronous communication.
2. Analysis
2.1 Use cases

Asynchronous communication may be used in the following possible cases:

· MM related cases:

1. When a UE is in MO mode, the AMF may trigger the asynchronous communication by storing any received request command from PCF or SMF without paging the UE and forward the stored request command when the UE enters into CONNECTED state later; 
2. When the AMF stores a suspend request command and UE move to another AMF to initiated the location update procedure with the new AMF in the IDLE state, the old AMF should forward the suspend request command to the new AMF and the new AMF initiates the request forwarding with the AN and UE during the location update procedure.
3. When a PCF intends to update the UE’s policy by sending a policy update request to AMF, the PCF may indicate whether the asynchronous communication can be used for the request based on the local policy. Then the AMF may determine to implement asynchronous communication according to the indicator by storing the received request from PCF if the UE is in IDLE mode. And the AMF forward the stored request command when the UE enters into CONNECTED state later;
· SM related cases:

1. PCF will trigger to modify the UE’s PDU Session (e.g. PCC update with packet filters addition or deletion, Session-AMBR changes during the night time to encourage user to use more free radio resources, or to restrict the unlimited volume-subscription user to consume mobile data quickly during the busy time or after a pre-defined volume data are reached, etc), 
The PCF may indicate whether the asynchronous communication can be used to the PDU session modification request based on the local policy. Then the SMF may determine to implement asynchronous communication according to the indicator by storing the received request from PCF if SMF is aware of the UE is in IDLE mode. Otherwise, the SMF will send a modification request with asynchronous communication indicator to AMF, and the AMF determine to implement asynchronous communication according to the indicator by storing the received request. And later when the UE enters into CONNECTED state the AMF/SMF start to forward the stored request command.
2. SMF may determine to modify a UE’s PDU session (e.g. QoS update), the SMF may indicate whether the asynchronous communication can be used to the PDU session modification request based on the local policy. Then the AMF may determine to implement asynchronous communication according to the indicator by storing the received request from SMF if the UE is in IDLE mode. And the AMF start to forward the stored request command when the UE enters into CONNECTED state later.
2.2 Related procedures 

· MM context related procedures
Procedure 1:
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· PCF may trigger a request command to the AMF due the UE’s policy modification, or SMF may trigger a request command to the AMF due to the downlink data or the UE’s context modification (e.g. QoS change). For some cases that the immediately implement the command with UE and RAN is not required, the PCF or SMF may include an indicator to notify the asynchronous communication can be used. (Step 1)
· AMF may determine to trigger asynchronous communication if the UE is in IDLE state when the asynchronous indicator is included in the received request command or if the UE is in MO mode. I.e. the AMF stores the received request without initiating the paging procedure (step 4~8) and may forwarding the stored request when the UE enters into CONNECTED state later. (step 2)
· Otherwise, the AMF implement step 4 to step 8.

Procedure 2:
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· The old AMF triggers the asynchronous communication and stores a suspend request command during the UE is in IDLE mode. 
· The UE move to another AMF to initiated the location update procedure with the new AMF in the IDLE state, the old AMF should forward the suspend request command to the new AMF and the new AMF initiates the request forwarding with the AN and UE during the location update procedure.
· PDU session modification procedures for SM related case:
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· PCF or UDM or SMF may trigger a PDU session modification procedure. The PCF or SMF may include an asynchronous indicator in the PDU session modification request to indicate the asynchronous communication can be initiated if needed. (i.e. step 1,2,3)
· AMF determines to trigger asynchronous communication if the UE is in IDLE state when the asynchronous indicator is included in the SM request or if the UE is in MO mode. I.e. the AMF stores the received request and may forwarding the stored request when the UE enters into CONNECTED state later. (step 4 and 4a)

· Otherwise, if the UE is in CONNECTED state, the AMF implement the request immediately. (Step 5~ Step 10) 
2.3 Summary

From the above analysis, we can conclude that main features about the storage and forwarding asynchronous communication mode are:
· The initiator can determine if the asynchronous communication can be used to the message, and may include an asynchronous indicator in the message;

· The involved communication entity may store a message when needed, and forwarding the message later;
· The involved communication entity can also determine whether initiate asynchronous communication based on the local policy even the received there is no indicator in the message.
3. Proposal
Based on the above analysis, we kindly propose to give a definition about the asynchronous communication. 
Asynchronous communication means that when a communication node received a command with an asynchronous indicator which may involving some other communication nodes, the communication node may not immediately implement the request command but store the command and forward the command with other related communication node later. The model is depicted as followed:
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Figure 1 Storage and forwarding ACM model 
The communication node also can initiate asynchronous communication based on local policy when receive a request command without indication.

In addition, the MM related procedure “Network triggered service request” and SM related procedure “Network triggered PDU session modification” defined in the TS23.502 should be revised to support the asynchronous communication.
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