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Discussion
In S2-1900883 (TS 23.501 CR0735) was approved in the SA2#130 meeting. There is an Editor's note regarding access availability / unavailability indication from the AMF to the SMF.

-	When the UE deregisters from one access (but remains registered on the other access), the AMF informs the SMF that an access type becomes unavailable for the MA-PDU Session. Subsequently, the SMF notifies the UPF that the access type has become unavailable.
-	When the UE registers on one access (and becomes registered on both accesses), the AMF informs the SMF that an access type becomes available for the MA-PDU Session. Subsequently, the SMF notifies the UPF that the access type has become available. This enables the UPF to request UP resources on this access, when the UPF decides to transmit MA-PDU data over this access.
Editor’s note: The two bullets above may need futher consideration.



In order to perform downlink traffic steering, switching and splitting, the SMF need to know access availability and unavailability information. For example, the SMF should know when the UE moves out of WLAN coverage so that any traffic is not sent to the non-3GPP access network. In addition, such availability / unavailability information can be used when the SMF selects an access to setup user plane resources for GBR QoS flow.
When an access becomes available, the SMF need to know it as soon as possible because the access may have higher priority according to the operator policy. However, when an access becomes unavailable, it need not to be notified immediately to the SMF if there is no ongoing traffic over the access. For example, when there is on-going traffic via 3GPP access only, the SMF does not need to know unavailability of non-3GPP access quickly.
Observation 1: Access available should be notified to the SMF as soon as possible while access unavailability can be delayed if there is no ongoing traffic over the access.
Based on the Observation 1, it is assumed that the unavailability detection is done only when there is ongoing traffic. The detection of availability and unavailability can be done either in the UE or in the network.
1. Detection in the UE
If there is ongoing traffic in 3GPP access, the UE may use RLF detection (as described in TS 38.331) to decide whether 3GPP access becomes unavailable. However, the UE may not decide that the access is unavailable when RLF is detected because the UE remains CM-CONNECTED during the configured time interval and tries to recover the radio connection. After the UE goes to CM-IDLE due to recovery failure, the UE will tries to find suitable cell during some time period. So how the UE detects the unavailability of 3GPP access could be different based on UE implementation and it may take few seconds to tens of seconds.
In non-3GPP access, the UE may use UE-initiated liveness check procedure (as described in TS 24.502) to decide whether non-3GPP access becomes unavailable. Similar with the 3GPP access, the UE will try to recover the connection either by through the same WLAN AP or by selecting a new WLAP AP. So how the UE detects the unavailability of 3GPP access could be different based on UE implementation and it may take few seconds to tens of seconds.
The detection of availability can be relatively simple in the UE, e.g. successful registration, recovery from RLF, transition from CM-IDLE to CM-CONNECTED, etc. Note that such availability detection depends on how the unavailability is detected because availability detection is done after unavailability is detected. For example, a UE detects unavailability as soon as RLF happens then availability can be detected when the UE successfully recovers RLF. If a UE detects unavailability right after RLF recovery failure, the UE may detect availability when the UE becomes CM-CONNECTED.
Observation 2: Depending on the UE implementation, it may take few seconds to tens of seconds to detect an access availability and unavailability.
The network cannot expect consistence UE behaviour because the detection method is left for UE implementation. Some UEs may report access unavailability in a specific condition while others may not report unavailability.
Observation 3: The network cannot expect consistence UE behaviour if UE based solution is used for access availability / unavailability detection.
2. Detection in the network
If there is downlink in 3GPP access, the RAN may detect the access unavailability similar with the UE. Because the RLF detection timer and recovery timer is provided by the RAN, the knows those values and can run a timer when there is no response from the UE. Note that the UE always perform HARQ regardless of communication protocol. When the RAN decided the access loss, then RAN requests the AMF to release N2 connection. This may takes a few seconds to tens of seconds depending on the configured timer value. Then the AMF notifies it to the SMF.
In non-3GPP access, the network may use Network-initiated liveness check procedure (as described in TS 24.502) to decide whether non-3GPP access becomes unavailable. If the liveness check fails, the N3IWF inform the AMF. Then AN Release procedure is performed and SMF can detect that non-3GPP access is unavailable.
The detection of availability in non-3GPP access is simple. Because a UE is assumed to establish a connection and transition to CM-CONNECTED whenever the UE connects non-3GPP access, the AMF knows that non-3GPP access becomes available. By using mobility event subscription from the AMF, the SMF can detect the access availability. The availability detection in 3GPP access can be done in a similar way. If the UE becomes CM-CONNECTED in 3GPP access, the AMF can detect access availability. However, there is case that the UE remains CM-IDLE in 3GPP access because there is no pending uplink data and any Registration trigger condition is not satisfied. 
Observation 4: Network can detect access availability and unavailable based on implementation. It may take few seconds to tens of seconds but it is similar with detection in the UE. However, there is a case that the network cannot detect the 3GPP access availability if the UE remains CM-IDLE.
One problem of the network detection method is that the AMF cannot detect access availability of 3GPP access if the UE remains CM-IDLE in 3GPP access. In order to solve this problem, the UE need to trigger Service Request when the UE has MA-PDU and detects 3GPP access becomes available. Note that even for UE detection, the UE may need to initiate Service Request if the UE is CM-IDLE. For example, when the UE in CM-IDLE in 3GPP access and moves out of WLAN coverage, the UE need to initiate Service Request over 3GPP access to send measurement report.

Proposal
[bookmark: _GoBack]Based on above discussion, we propose to detect access availability and unavailability in the network and agree related TS 23.501 CR0959 (S2-1901781).
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