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Abstract:
When a UE attempts a service request and is rejected along with being given a backoff timer, the UE then moves to IDLE with the release of NAS signalling connection and start the backoff timer. This discussion paper considers the cases when a UE is backed off over non-3GPP access and incoming data arrives for the non-3GPP access QoS flows of a MA PDU Session
1.
General

In SA2#134, Sapporo and for a few SA2 meetings before that, it has been stated that the NAS over non-3GPP access can only be IDLE if non-3GPP access is unavailable. It was reiterated that as soon as UE knows non-3GPP access is available, the NAS over non-3GPP access will establish the NAS signalling connection with the AMF (via the N3IWF) and so long as the non-3GPP access stays available, the NAS over N3GPP will be in CONNECTED.
With that pretext, the argument goes that should downlink data arrives at the UPF for the N3GPP access QoS flow(s) of a MA PDU Session, and the AMF/SMF finds that the N3GPP access for that UE is IDLE, then it must be that N3GPP access is unavailable and then the downlink data is attempted through paging over the 3GPP access if UE is in idle mode over 3GPP access, or through notification if UE is in connected mode over 3GPP access. The UE responding to paging or UE in connected mode over 3GPP access will have to accept receiving those DL data (or QoS flows) of the MA PDU Session from N3GPP access to 3GPP access. That pretext and arguments led to the agreement of S2-1907939 and S2-1907940 and what is there in present 23.502, clause 4.2.3.3 on network triggered service request.
2.
Analysis & discussions

2.1
Service request, Service reject, back-off timer
There is no doubt that the UE can initiated the service request procedure over 3GPP access as well as over N3GPP (non-3GPP) access.
There is also no doubt that the network can reject a UE initiated service request procedures with a SERVICE REJECT message over the respective access (i.e a service request over 3GPP access (or non-3GPP access) can be rejected with a service reject over 3GPP access (or non-3GPP access) respectively.
There is also no doubt that when the network over 3GPP access, rejects the service request with a service reject, the network if congested, can tell the UE to back-off for a certain time by providing the UE with a back-off timer – in 24.301, this timer is T3346.
We believe, similarly this congestion back-off can also be applied over the N3GPP access. We believe that the AMF can also reject the UE's service request over N3GPP access with a service reject together with a back-off timer. In fact, our reading text in 23.501, subclause 5.19.7.2 bears out this belief.
Furthermore, in 23.501, subclause 5.5.2, Note 3 supports this view (see extract in Annex of this paper).
2.2
What's next after service reject with back-off timer

For the UE in 3GPP access, when the UE gets SERVICE REJECT with back-off timer, 24.501 is clear about the follow steps, which is can also be derived in 23.501, clause 5.19.7.2:-

1) the N1 NAS signalling connection is released;

2) the NAS on UE side returns to 5GMM_IDLE;
3) the NAS runs the backoff timer;

4) until the backoff timer expires, NAS will make no attempt to access network for services;

5) if congestion in network is alleviated and DL traffic arrives, network will initiate paging, to which the UE NAS stops the backoff timer and respond to paging.

For UE in N3GPP access, when UE gets a SERVICE REJECT with back-off time, the expected UE behaviour is the same as for 3GPP access. Thus the UE over N3GPP access is:-
a) in IDLE;

b) non-3GPP access is available;

c) UE is running the backoff timer;

d) until the backoff timer expires, NAS will make no attempt to access network for services;

This expected view is borne out in 23.501, subclause 5.5.2
And on the network side, what is the "status" of that UE? We assume:-
For the AMF, that UE is seen to be in IDLE

For the SMF and UPF, we assume that any the N3GPP QoS flows of MA PDU sessions are kept alive but has no userplane, so deactivated in SA2-speak.

But now, what happens if congestion has alleviated and there is downlink traffic for the QoS Flow of a MA PDU Session that is marked as for N3GPP access? By what is currently in 23.501 and 23.502, a NW initiated service request procedure will be triggered but in current specification the UE does not try to establish user plane for N3GPP access but instead for that QoS flow of the MA PDU Session, change over to 3GPP access to receive the DL traffic. This we believe is the wrong thing to do as the N3GPP side is fully available and can regain the user plane and continue to use the N3GPP access for the traffic or QoS flows of MA PDU Sessions that are intended for the N3GPP access.
3.
Possible solutions and way forward
We see the following as possible solutions.
Solution 1:
The NW does not release the N1 NAS signalling connection – after SERVICE REJECT with backoff timer. This keeps both UE and NW in CONNECTED.
Solution 2:
Solution 1 + UE runs the backoff timer BUT stays in CONNECTED state BUT will not access NW till backoff timer expires.
Solution 3:
Keep current (expected/assumed) behaviour, 
[i.e N1 NAS signalling connection is released; both UE and NW returns IDLE; UE runs backoff timer for N3GPP access]
BUT
when paging or notification comes over the 3GPP access indicating “non-3GPP”, N3GPP NAS will stop backoff timer and respond to paging so that DL data gets delivered over N3GPP.
Solution 4:
Once UE over N3GPP gets CONNECTED, NW shall never apply backoff timer for NAS over N3GPP access
We consider that solution 3 is the most straight forward and OPPO's CRs in S2-1909213 and S2-1909214 proposes that solution 3 to be put in place in 23.501 and 23.502.


Annex 
(extracts from 23.501 and 24.501)
From 23.501-g20, subclause 5.5.2

NOTE 3:
It is assumed that a UE configured to receive services from a 5GC over non-3GPP access that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish Non-3GPP Access Connection and transition to CM-CONNECTED state whenever the UE successfully connects to a non-3GPP access unless prohibited by the network to make a N3GPP Access Connection (e.g. due to network congestion).

From 23.501-g20, subclause 5.19.7.2

5.19.7.2
General NAS level congestion control

This clause only applies to NAS Mobility Management congestion control.

Under general overload conditions the AMF may reject NAS messages from UEs using any 5G-AN. When a NAS request is rejected, a Mobility Management back-off time may be sent by the AMF to the UE. While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request except for Deregistration procedure and procedures not subject to congestion control (e.g. high priority access, emergency services) and mobile terminated services. After any such Deregistration procedure, the back-off timer continues to run. While the Mobility Management back-off timer is running, the UE is allowed to perform Mobility Registration Update if the UE is already in CM-CONNECTED state. If the UE receives a paging request or a NAS notification message from the AMF while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer and initiate the Service Request procedure or the Mobility Registration Update procedure.

In order to allow the UE to report the PS Data Off status change in PDU Session Modification Request message, the UE behaves as follows while keeping the NAS MM back-off timer running in the UE:

From 24.501, definitions
N1 NAS signalling connection: A peer to peer N1 mode connection between UE and AMF. An N1 NAS signalling connection is either the concatenation of an RRC connection via the Uu reference point and an NG connection via the N2 reference point for 3GPP access, or the concatenation of an IPsec tunnel via the NWu reference point and an NG connection via the N2 reference point for non-3GPP access.

From 24.501, subclause 4.7.2.1

e)
the 5GMM over non-3GPP access in the UE considers that the N1 NAS signalling connection is established when the lower layers indicate that the access stratum connection is established succcessfully;

From 24.501, subclause 5.6.1.7

l)
Lower layer failure or release of the N1 signalling connection received from lower layers before the service request procedure is completed or SERVICE REJECT message is received.


The UE shall abort the service request procedure, stop timer T3517, locally release any resources allocated for the service request procedure and enters state 5GMM-REGISTERED.

