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1. Introduction

Per current specification, in case the UE is in 5GMM-IDLE mode over non-3GPP access, during the network triggered Service Request by the downlink data over the PDU session associated with non-3GPP access, the user-plane resources of the PDU session associated with non-3GPP access can be re-established in the 3GPP access if the UE allows the PDU session is transferred to the 3GPP access. Therefore, in the existing service request procedure, the user-plane resources of the PDU sessions associated with non-3GPP access can be re-established in 3GPP access. 

According to subclause 4.9.2.1 in TS 23.502, UE-requested PDU session establishment procedure can be used to handover an existing non-emergency PDU session from non-3GPP access to 3GPP access. And after the procedure, the SMF needs to release the non-3GPP access resource. 

This paper attempts to discuss that how to use these signalling procedures to re-establish the user-plane resources of the PDU session(s) associated with non-3GPP access in the 3GPP access in different scenarios.
2. Discussions

Per current specification TS 24.501, subclause 5.6.1.1, one of the purpose of the service request procedure is to activate user-plane resources for PDU sessions:
"The purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request the establishment of user-plane resources for PDU sessions which are established without user-plane resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode if the UE requires to establish user-plane resources for PDU sessions."
Therefore, in case the UE is in 5GMM-IDLE mode over non-3GPP access, the handling of pending uplink data over PDU session(s) associated with non-3GPP access has to take care three scenarios:

Scenario a: only uplink data is pending over non-3GPP access;
Scenario b: both uplink and downlink data are pending over non-3GPP access with the same PDU session;

Scenario c: both uplink and downlink data are pending over non-3GPP access with different PDU sessions.
As indicated in section 1, for all three scenarios above, the UE can have two alternatives to handle the pending uplink data over non-3GPP access:

Alternative#1: to initiate service request procedure with Uplink data status IE to directly re-establish the user-plane resources of corresponding PDU session associated with non-3GPP access over 3GPP access;

Alternative#2: to initiate UE-requested PDU session establishment procedure to hand over the corresponding PDU session from non-3GPP access to 3GPP access.
For scenario b, as the user-plane resources of corresponding PDU session will be re-established as per current downlink data handling for 5GMM-IDLE mode over non-3GPP access, there is no additional handling for the pending uplink data. Hence, hereafter we will only cover scenario a and scenario c.
2.1. Discussion on scenario a
For scenario a, if alternative#1 is used, the end-to-end handling can be shown in Figure 1 below without any enhancement on the existing service request procedure. Similar as handling for downlink data for 5GMM-IDLE mode over non-3GPP access, the user-plane resources of corresponding PDU session for pending uplink data will be re-established by including Uplink data status IE.
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Figure 1

For scenario# a, if alternative#2 is used, the end-to-end handling can be shown in Figure 2 below. One can see more signalling exchange are required due to two end-to-end procedures need to be performed:
(1) In case of the UE is in 5GMM-IDLE mode over 3GPP access, the service request procedure with service type "signalling" needs to be initiated to first move the UE to 5GMM-CONNECTED mode over 3GPP access.
(2) The end-to-end UE-requested PDU session establishment procedure needs to be performed which itself involving more complicated signalling steps than service request procedure.

Hence, alternative#2 will cause unnecessary delay for the pending uplink data transport.
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Figure 2

2.2. Discussion on scenario c
For scenario c, if alternative#1 is used, the end-to-end handling can be shown in Figure 3 below without any enhancement on the existing service request procedure. Due to the handling for downlink data is for different PDU session which PDU session ID will be included in the Allowed PDU session status IE, hence, the UE can also include the PDU session ID for the pending uplink data in the Uplink data status IE.
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Figure 3

For scenario# c, if alternative#2 is used, the end-to-end handling can be shown in Figure 4 below. Again, one can see more signalling exchange are required due to two end-to-end procedures need to be performed: In addition to the service request procedure triggered for downlink data handling, an end-to-end UE-requested PDU session establishment procedure needs to be performed which itself involving more complicated signalling steps than service request procedure.
Hence, alternative#2 also causes unnecessary delay for the pending uplink data transport.
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Figure 4

2.3. Proposal
Based on discussion above, we could have:

Observation: Alternative#1 is more efficient than alternative#2 in both scenarios a and c even both of them could work well.
Hence, we would like to propose:

Proposal: Alternative#1 is adopted to handle the pending uplink data in both scenarios a and c.
3. Conclusion

This paper discussed the scenarios and solutions for handling pending uplink data over PDU session(s) associated with non-3GPP access in case the UE is in 5GMM-IDLE mode over non-3GPP access.
Based on discussion, below observation and proposal were provided:
Observation: Alternative#1 is more efficient than alternative#2 in both scenarios a and c even both of them could work well.
Proposal: Alternative#1 is adopted to handle the pending uplink data in both scenarios a and c.

The proposal was captured in C1-186385.
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