3GPP TSG-SA WG2#148E e-meeting
S2-2108791
Elbonia, 15-22 November 2021
(was S2-210xxxx)
Source:
Qualcomm Incorporated

Title:
Discussion About Paging Restriction Information Handling
Document for:
Discussion

Agenda Item:
8.10
Work Item / Release:
MUSIM / Rel-17
Abstract of the contribution:. 
1.
Discussion
The following paging restriction information are supported in the spec:
a)
all paging is restricted; or

b)
all paging is restricted, except paging for voice service (IMS voice); or

c)
all paging is restricted, except for certain PDU Session(s); or

d)
all paging is restricted, except paging for voice service (IMS voice) and certain PDU session(s).

NOTE 1:
The UE expects not to be paged for any purpose in case a). The UE expects to be paged only for voice service in case b). The UE expects to be paged only for certain PDU Session(s) in case c). The UE expects to be paged for voice service and certain PDU session(s) in case d).

It was discussed in SA2#137E meeting that whether the UE is expected to be paged due to the corresponding SM signaling for different cases and there was no conclusion. 
There are 3 network-requested 5GSM procedures defined in TS 24.501:
1) PDU session authentication and authorization procedure
2) Network-requested PDU session modification procedure
3) Network- requested PDU session release procedure 
For case 2) Network-requested PDU session modification procedure, as described in step 3b in clause 4.3.3.2 in TS 23.502, if UE is in CM-IDLE mode, the AMF will update the UE context locally but not page UE.
**********************************************************************************

3b.
For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer ([N2 SM information] (PDU Session ID, QFI(s), QoS Profile(s), [Alternative QoS Profile(s)], Session-AMBR, [CN Tunnel Info(s)], QoS Monitoring indication, QoS Monitoring reporting frequency, [TSCAI(s)]), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), QoS rule operation and QoS Flow level QoS parameters operation, Session-AMBR))).

……

 If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and steps 4, 5, 6 and 7 are skipped. When the UE is reachable e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
**********************************************************************************

Observation 1: For Network-requested PDU session modification procedure, if UE is in CM-IDLE state, the AMF update the UE context locally without paging UE.
For case 3) network-requested PDU session release procedure, we have the following description in clause 4.3.4.2 TS 23.502.
**********************************************************************************

3b.
If the PDU Session Release is initiated by the SMF or the PCF, the SMF invokes the Namf_Communication_N1N2MessageTransfer service operation (N1 SM container (PDU Session Release Command), skip indicator).

……
The "skip indicator" tells the AMF whether it may skip sending the N1 SM container to the UE (e.g. when the UE is in CM-IDLE state). SMF includes the "skip indicator" in the Namf_Communication_N1N2MessageTransfer except when the procedure is triggered to change PDU Session Anchor of a PDU Session with SSC mode 2.

**********************************************************************************

The similar description is also described in clause 6.3.3.2 in TS 24.501.

**********************************************************************************

The SMF shall send:

a)
the PDU SESSION RELEASE COMMAND message; and

b)
the N1 SM delivery skip allowed indication:

1)
if the SMF allows the AMF to skip sending the N1 SM container to the UE and the 5GSM cause IE is not set to #39 "reactivation requested"; or

2)
if the SMF allows the AMF to skip sending the N1 SM container to the UE and the Access type IE is not included
**********************************************************************************

Observation 2: For most of case about network initiated PDU session release procedure, if UE is in CM-IDLE state, the AMF update the UE context locally without paging UE. UE and AMF will sync up the PDU session state after the UE enters CM-CONNECTED state next time.
Observation 3: If the PDU session release is triggered due to anchor reallocate for SSC mode 2 PDU session, the AMF will page UE when UE is in CM-IDLE mode.

For Case 1, the PDU session authentication and authorization procedure can be performed during or after the UE-requested PDU session procedure establishment procedure.
Observation 4: The PDU session authentication and authorization procedure may be triggered when UE is in CM-IDLE mode.
According to the above analytics, if UE is in CM-IDLE state and there is a DL SM signaling, for most of cases, AMF will update locally without paging UE. We only need to consider about paging due to observation 2 and observation 3.

If UE provides paging restriction information with case b, c, or d, which means UE will listen paging for this USIM. If AMF sends paging due to DL SM signaling, UE can receive paging normally. Considering the scenarios that described in Observation 2 and Observation 3 are not happened frequently, the impact to the activated services for the other USIM is limited, we can accept network to page UE due to the corresponding SM signaling for case b, c and d.
Proposal 1: we can accept network to page UE due to the corresponding SM signaling for case b, c and d.

However, case a is different to the other cases, UE indicates all paging is restricted in the paging restriction information to pre-inform the network that all the paging may be ignored / rejected by the UE. UE may think the activated service in the other USIM is an “important” service, for example, voice service, and do not want to be interrupted. In order to keep the service experience for the activated service in the other USIM, the UE may do some implementation optimization and may not turn away to listen paging frequently. If AMF sends paging message to UE and UE will not response paging, it is a waste of network resources. 
Furthermore, based on the above analytics, it is a normal behavior to hold on the DL signaling and wait for UE enters to CM-Connected mode and applied to most of scenarios. Therefore, AMF blocks paging trigger by signaling will be impact most of procedure. For the particular scenarios, if the PDU session is released due to UE unreachable, UE can reestablish the PDU session after UE enters CM-Connected state. Considering the balance of user experience between the Multi-USIM, it is still benefit for the activated service in the other USIM.
Proposal 2: UE will not be paged due to DL signaling for case a.
2.
Text proposal
It is proposed to agree the CR S2-2108792 for TS 23.501, CR S2-2108793 for TS 23.401 and S2-2108794 for TS 23.502. 
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